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Corona virus disease 2019 (COVID-19) is a serious 
respiratory illness caused by severe acute respira-
tory syndrome corona virus 2 (SARS-CoV-2). After 
the first identification at Wuhan, Hubei Province, 
China in December 2019,  number of SARS- 
CoV-2 cases increased across China and eventual-
ly spread to the whole world, leading to the decla-
ration of a pandemic. As of 29 August 2021, there 
were 21,57,14,824 cases and 44,90,753 deaths 
globally across 200 countries.1  Similar to the rest 
of the world, Bangladesh has also been struggling 
to tackle the spread of Corona virus Disease 2019 
(COVID-19), since the declaration of the first three 
COVID-19 confirmed cases on March 8, 2020, the 
COVID-19 curve has been increasing in Bangla-
desh. Till 29 August 2021, a total of 14,93,537 
confirmed cases with 26,015 deaths have been 
recorded.2

During this pandemic, dengue cases increased in 
many countries. Consequently, patients with 
SARS-CoV-2 and dengue co-infection has been 
reported recently in several countries like Singa-
pore, Thailand, India, and Bangladesh. Currently, 
multiple countries in South America like Brazil, 
Paraguay, Colombia, Argentina, Bolivia are suffer-
ing seriously from co epidemics of dengue and 
Covid-19.3 Amidst this COVID-19 crisis, the mon-
soon has already arrived at Bangladesh causing a 
sudden spike in the Aedes mosquito population, 
which is the vector of dengue fever. In 2019, the 
country witnessed the worst dengue fever 
outbreak, with 1,01,354 infection cases and more 
than 276 deaths since the time of the first major 
outbreak in 2000.4 Till 30 August 2021, total 

10,411 new dengue cases were hospitalized 
throughout the country and among them 54 
patients died.5

Dengue is the most common arboviral infection 
presents with a wide range of signs and symptoms 
including fever, headache, arthromyalgia, retro-or-
bital pain and rash. Approximately 1 in 20 of those 
patients develop severe dengue, characterized by 
plasma leakage, severe bleeding and severe organ 
impairment.6  Severe dengue is the leading cause 
of hospitalization and the number one killer 
among mosquito-borne diseases in the South-East 
Asia (SEA) region.7,8 Every year, an estimated 96 
million dengue infections are reported with 
21,000 deaths worldwide.6 In the last 50 years, the 
global incidence of dengue has increased 30-fold.9 
COVID-19 and dengue co-infection was associat-
ed with severe disease and fatal outcomes.6 

Recent studies have provided evidence that 
dengue and COVID-19 have shared clinical and 
laboratory features that cause difficulty in early 
diagnosis and distinguishment among the 
patients.10,11 The onset of both diseases is manifest-
ed with fever. In the case of dengue, it causes a 
sudden development of high fever and severe 
bone pain. By contrast, COVID-19 cases show 
mild fever with respiratory illnesses such as cough 
or shortness of breath and ageusia.3 Respiratory 
distress is also found in severe dengue cases.3 
Nausea, vomiting, abdominal pain, headache and 
skin rash are some of the overlapping symptoms in 
both illnesses.12 Both diseases lead to multiorgan 
involvement and shock at the later stage.6 

Despite similarities in signs and symptoms (like 
fever, headache and body pain),and laboratory 
characteristics (like thrombocytopenia and leuco-
penia) of these two diseases, the management of 
these diseases are completely different.6 Confec-
tion of SARS-CoV-2 and dengue poses another 
challenge for accurate diagnosis and treatment of 
these viral diseases. 

Further complications have been raised when 
SARS-CoV-2 infection gave false-positive results 
for dengue in the rapid serological tests and facili-
tate further spread of the virus.13 Pre-existing 
dengue-antibodies also have the potential to affect 
the results of COVID-19 serology tests through 

cross-reactivity.14 Misdiagnosis of Covid-19 as 
dengue with failure to isolate such patients result-
ing in a delay in diagnosis of SARS-CoV-2 infec-
tion and further spread of the virus.13 Therefore, 
confirmative diagnostic tests are necessary for 
accurate and timely diagnosis and patient manage-
ment.6

Moreover, owing to the COVID-19 pandemic, 
many hospitals are unable to provide regular 
healthcare services. These interruptions in the 
healthcare system lead to the delay and/or misdi-
agnosis as well as hindrances in the treatment of 
dengue. Residents might also be unaware of the 
progress of another disease until the complications 
become serious, as they are in stress and fear of the 
ongoing COVID-19 infection. As a result, the 
epidemic of dengue this year might present huge 
challenges to the already stressed healthcare facili-
ties of the country.15 

It is high time for the implementation of effective 
strategies to contain the growing public health 
threats caused by the dengue epidemic and the 
COVID-19 pandemic. Healthcare workers should 
undertake precautionary measures for themselves 
and be made aware of the complexity created by 
dengue fever and COVID-19. There must be strict 
infection prevention and control measures from 
primary to tertiary healthcare levels and proper 
guidelines from the regulatory body to ensure 
sufficient clinical care to dengue cases in this 
pandemic situation. In each of the affected locali-
ties, efforts must be taken for differential diagnosis 
in laboratory diagnostic set up as the clinic epide-
miological features are not sufficient to differenti-
ate the confection of COVID-19 and dengue 
fever.16 Required medicines, equipment, and 
testing facilities should also be provided to margin-
al healthcare units for strengthening the healthcare 
system to prepare for the overwhelming cases of 
dengue fever within the ongoing burden of 
COVID-19 patients.17 The regular delivery of 
health alerts using social media, in combination 
with traditional media, are needed to eliminate or 
control mosquito breeding sites, prevent the 
spread of rumors and encourage early reporting of 
new cases.15 
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SARS-CoV-2 and dengue co-infection has been 
reported recently in several countries like Singa-
pore, Thailand, India, and Bangladesh. Currently, 
multiple countries in South America like Brazil, 
Paraguay, Colombia, Argentina, Bolivia are suffer-
ing seriously from co epidemics of dengue and 
Covid-19.3 Amidst this COVID-19 crisis, the mon-
soon has already arrived at Bangladesh causing a 
sudden spike in the Aedes mosquito population, 
which is the vector of dengue fever. In 2019, the 
country witnessed the worst dengue fever 
outbreak, with 1,01,354 infection cases and more 
than 276 deaths since the time of the first major 
outbreak in 2000.4 Till 30 August 2021, total 

10,411 new dengue cases were hospitalized 
throughout the country and among them 54 
patients died.5

Dengue is the most common arboviral infection 
presents with a wide range of signs and symptoms 
including fever, headache, arthromyalgia, retro-or-
bital pain and rash. Approximately 1 in 20 of those 
patients develop severe dengue, characterized by 
plasma leakage, severe bleeding and severe organ 
impairment.6  Severe dengue is the leading cause 
of hospitalization and the number one killer 
among mosquito-borne diseases in the South-East 
Asia (SEA) region.7,8 Every year, an estimated 96 
million dengue infections are reported with 
21,000 deaths worldwide.6 In the last 50 years, the 
global incidence of dengue has increased 30-fold.9 
COVID-19 and dengue co-infection was associat-
ed with severe disease and fatal outcomes.6 

Recent studies have provided evidence that 
dengue and COVID-19 have shared clinical and 
laboratory features that cause difficulty in early 
diagnosis and distinguishment among the 
patients.10,11 The onset of both diseases is manifest-
ed with fever. In the case of dengue, it causes a 
sudden development of high fever and severe 
bone pain. By contrast, COVID-19 cases show 
mild fever with respiratory illnesses such as cough 
or shortness of breath and ageusia.3 Respiratory 
distress is also found in severe dengue cases.3 
Nausea, vomiting, abdominal pain, headache and 
skin rash are some of the overlapping symptoms in 
both illnesses.12 Both diseases lead to multiorgan 
involvement and shock at the later stage.6 

Despite similarities in signs and symptoms (like 
fever, headache and body pain),and laboratory 
characteristics (like thrombocytopenia and leuco-
penia) of these two diseases, the management of 
these diseases are completely different.6 Confec-
tion of SARS-CoV-2 and dengue poses another 
challenge for accurate diagnosis and treatment of 
these viral diseases. 

Further complications have been raised when 
SARS-CoV-2 infection gave false-positive results 
for dengue in the rapid serological tests and facili-
tate further spread of the virus.13 Pre-existing 
dengue-antibodies also have the potential to affect 
the results of COVID-19 serology tests through 

cross-reactivity.14 Misdiagnosis of Covid-19 as 
dengue with failure to isolate such patients result-
ing in a delay in diagnosis of SARS-CoV-2 infec-
tion and further spread of the virus.13 Therefore, 
confirmative diagnostic tests are necessary for 
accurate and timely diagnosis and patient manage-
ment.6

Moreover, owing to the COVID-19 pandemic, 
many hospitals are unable to provide regular 
healthcare services. These interruptions in the 
healthcare system lead to the delay and/or misdi-
agnosis as well as hindrances in the treatment of 
dengue. Residents might also be unaware of the 
progress of another disease until the complications 
become serious, as they are in stress and fear of the 
ongoing COVID-19 infection. As a result, the 
epidemic of dengue this year might present huge 
challenges to the already stressed healthcare facili-
ties of the country.15 

It is high time for the implementation of effective 
strategies to contain the growing public health 
threats caused by the dengue epidemic and the 
COVID-19 pandemic. Healthcare workers should 
undertake precautionary measures for themselves 
and be made aware of the complexity created by 
dengue fever and COVID-19. There must be strict 
infection prevention and control measures from 
primary to tertiary healthcare levels and proper 
guidelines from the regulatory body to ensure 
sufficient clinical care to dengue cases in this 
pandemic situation. In each of the affected locali-
ties, efforts must be taken for differential diagnosis 
in laboratory diagnostic set up as the clinic epide-
miological features are not sufficient to differenti-
ate the confection of COVID-19 and dengue 
fever.16 Required medicines, equipment, and 
testing facilities should also be provided to margin-
al healthcare units for strengthening the healthcare 
system to prepare for the overwhelming cases of 
dengue fever within the ongoing burden of 
COVID-19 patients.17 The regular delivery of 
health alerts using social media, in combination 
with traditional media, are needed to eliminate or 
control mosquito breeding sites, prevent the 
spread of rumors and encourage early reporting of 
new cases.15 
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COVID-19 curve has been increasing in Bangla-
desh. Till 29 August 2021, a total of 14,93,537 
confirmed cases with 26,015 deaths have been 
recorded.2
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many countries. Consequently, patients with 
SARS-CoV-2 and dengue co-infection has been 
reported recently in several countries like Singa-
pore, Thailand, India, and Bangladesh. Currently, 
multiple countries in South America like Brazil, 
Paraguay, Colombia, Argentina, Bolivia are suffer-
ing seriously from co epidemics of dengue and 
Covid-19.3 Amidst this COVID-19 crisis, the mon-
soon has already arrived at Bangladesh causing a 
sudden spike in the Aedes mosquito population, 
which is the vector of dengue fever. In 2019, the 
country witnessed the worst dengue fever 
outbreak, with 1,01,354 infection cases and more 
than 276 deaths since the time of the first major 
outbreak in 2000.4 Till 30 August 2021, total 

10,411 new dengue cases were hospitalized 
throughout the country and among them 54 
patients died.5

Dengue is the most common arboviral infection 
presents with a wide range of signs and symptoms 
including fever, headache, arthromyalgia, retro-or-
bital pain and rash. Approximately 1 in 20 of those 
patients develop severe dengue, characterized by 
plasma leakage, severe bleeding and severe organ 
impairment.6  Severe dengue is the leading cause 
of hospitalization and the number one killer 
among mosquito-borne diseases in the South-East 
Asia (SEA) region.7,8 Every year, an estimated 96 
million dengue infections are reported with 
21,000 deaths worldwide.6 In the last 50 years, the 
global incidence of dengue has increased 30-fold.9 
COVID-19 and dengue co-infection was associat-
ed with severe disease and fatal outcomes.6 

Recent studies have provided evidence that 
dengue and COVID-19 have shared clinical and 
laboratory features that cause difficulty in early 
diagnosis and distinguishment among the 
patients.10,11 The onset of both diseases is manifest-
ed with fever. In the case of dengue, it causes a 
sudden development of high fever and severe 
bone pain. By contrast, COVID-19 cases show 
mild fever with respiratory illnesses such as cough 
or shortness of breath and ageusia.3 Respiratory 
distress is also found in severe dengue cases.3 
Nausea, vomiting, abdominal pain, headache and 
skin rash are some of the overlapping symptoms in 
both illnesses.12 Both diseases lead to multiorgan 
involvement and shock at the later stage.6 

Despite similarities in signs and symptoms (like 
fever, headache and body pain),and laboratory 
characteristics (like thrombocytopenia and leuco-
penia) of these two diseases, the management of 
these diseases are completely different.6 Confec-
tion of SARS-CoV-2 and dengue poses another 
challenge for accurate diagnosis and treatment of 
these viral diseases. 

Further complications have been raised when 
SARS-CoV-2 infection gave false-positive results 
for dengue in the rapid serological tests and facili-
tate further spread of the virus.13 Pre-existing 
dengue-antibodies also have the potential to affect 
the results of COVID-19 serology tests through 

cross-reactivity.14 Misdiagnosis of Covid-19 as 
dengue with failure to isolate such patients result-
ing in a delay in diagnosis of SARS-CoV-2 infec-
tion and further spread of the virus.13 Therefore, 
confirmative diagnostic tests are necessary for 
accurate and timely diagnosis and patient manage-
ment.6

Moreover, owing to the COVID-19 pandemic, 
many hospitals are unable to provide regular 
healthcare services. These interruptions in the 
healthcare system lead to the delay and/or misdi-
agnosis as well as hindrances in the treatment of 
dengue. Residents might also be unaware of the 
progress of another disease until the complications 
become serious, as they are in stress and fear of the 
ongoing COVID-19 infection. As a result, the 
epidemic of dengue this year might present huge 
challenges to the already stressed healthcare facili-
ties of the country.15 

It is high time for the implementation of effective 
strategies to contain the growing public health 
threats caused by the dengue epidemic and the 
COVID-19 pandemic. Healthcare workers should 
undertake precautionary measures for themselves 
and be made aware of the complexity created by 
dengue fever and COVID-19. There must be strict 
infection prevention and control measures from 
primary to tertiary healthcare levels and proper 
guidelines from the regulatory body to ensure 
sufficient clinical care to dengue cases in this 
pandemic situation. In each of the affected locali-
ties, efforts must be taken for differential diagnosis 
in laboratory diagnostic set up as the clinic epide-
miological features are not sufficient to differenti-
ate the confection of COVID-19 and dengue 
fever.16 Required medicines, equipment, and 
testing facilities should also be provided to margin-
al healthcare units for strengthening the healthcare 
system to prepare for the overwhelming cases of 
dengue fever within the ongoing burden of 
COVID-19 patients.17 The regular delivery of 
health alerts using social media, in combination 
with traditional media, are needed to eliminate or 
control mosquito breeding sites, prevent the 
spread of rumors and encourage early reporting of 
new cases.15 
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Abstract:
Background:
Insulin resistance and type 2 Diabetes Mellitus (T2DM) are associated 
with a clustering of interrelated plasma lipid and lipoprotein abnormali-
ties. Treating uncontrolled glucose levels can indirectly improve lipids. 
Evidence suggest that, Metformin can decrease the TG's by 10% and 
LDL-C by 10 to 15% and increase the HDL-C by up to 7% beyond its 
glucose lowering properties. Considering very limited studies focusing 
this issue, the study was planned to assess the changes in lipid profile 
following metformin therapy. 
Methods: 
This hospital based prospective and longitudinal study was conducted 
in outpatient Department of Medicine in Rangpur Medical college 
Hospital (RpMCH), for six months period from 4th November 2018 to 
3rd May of 2019 following approval of this protocol. People with 
T2DM having dyslipidemia attending in OPD of Medicine department 
were approached for inclusion of the study. All patients were followed 
up by two times: at day 0, and day 60. Relevant investigation were 
performed to achieve the objective of the study.
Results:
Among 300 patients, 52% were males and 48% were females. Mean 
age was 45.65±11.51 years, ranging from 25 to 71 years. Majority 
patients (39%) were aged >50 years. Among all, 60% patients came 
from urban area and 40% came from rural area. Base line (day 0) TC, 
LDL, HDL and TG level were 192.55±52.21 mg/dl, 110.99±28. 
11mg/dl, 43.16±9.64 mg/dl and 192.01±100.46 mg/dl. At day 60, the 
level of TC, LDL, HDL and TG level has changed into 182.50±51.84 
mg/dl, 100.93±28. 09mg/dl, 45.17±9.66 mg/dl and 171.65±72.08 
mg/dl, respectively. Further analysis showed that this changes were 
statistically significant (p<0.05 in all cases).
Conclusion:
Metformin has a beneficial role in lipid profile in newly detected type 2 
DM patients.

Key words: Lipid profile, Type 2 Diabetes Mellitus, Metformin 
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Introduction:
Diabetes is a serious, chronic disease that occurs 
either when the pancreas does not produce 
enough insulin (a hormone that regulates blood 
sugar, or glucose) , or when the body cannot 
effectively use the insulin it produces.1 The 
International Diabetes Federation (IDF) estimated 
that 1 in 11 adults aged 20–79 years had diabe-
tes mellitus globally in 2015, 90% of whom have 
type 2 diabetes mellitus (T2DM).2,3 Asia is a major 
area of the rapidly emerging T2DM global 

epidemic, with China and India the top two 
epicentres.3  In Bangladesh, the overall prevalence 
of type 2 diabetes ranged between 4.5% and 
35.0% with male predominance in urban areas 
and vice-versa in rural areas.4

Several studies supported that the onset of both 
micro and macrovascular complications is more 
than those with poor glycemic control.5,6 Dyslip-
idemia is a well-recognized and modifiable 
cardiovascular disease risk factors and plays an 
important role in the progress of atherosclerosis, 

the underlying pathology of CVD.7 The prevalence 
of dyslipidemia in type 2 diabetes is double with 
respect to the general population.8 The character-
istic features of diabetic dyslipidemia are a high 
plasma triglyceride concentration, low HDL 
cholesterol concentration and increased concen-
tration of small dense LDL-cholesterol parti-
cles. Strategies aimed at primary prevention 
dyslipidemia along with glycemic control provide 
an outstanding opportunity for reducing the onset 
and burden of cardiovascular (CV) disease.9 The 
American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes 
(EASD) recommend lifestyle modifications and 
initiation of metformin therapy in newly 
diagnosed patients with T2DM.11 Besides this, it 
is the most commonly prescribed anti-diabetic 
drugs in the world.12,13 It inhibits hepatic glucose 
production, increases glucose uptake, and serves 
as an insulin sensitizer.10 Therefore, it has been 
believed that can be useful in management of 
dyslipidemia in diabetic individuals and few 
studies showed positive result. However, still there 
is no consensus regarding this issue. For that 
reason, the study was designed to see the pattern 
of changes in lipid profile after initiation of 
metformin in Type 2 DM.

Materials and Methods:
This prospective longitudinal study was planned 
to evaluate the role of metformin on lipid profile 
in Type 2 DM patients attending the outpatients 
department of  Medicine of Rangpur Medical 
college Hospital from 01 november 2018 to 01 
may 2019 over a period of six months after 
approval of protocol by ethical committee. We 
used purposive convenient sampling for patient 
selection.  During the study period, 300 newly 
diagnosed Type2 DM patients  of more than 18 
years with dyslipidemia attending at OPD were 
included in this study. Patients having any kind 
of microvascular and macrovascular complica-
tions, type I DM, severely ill patient, patients 
already receiving treatment for dyslipidemia, 
known case of chronic kidney disease, hepatic 
disease, pregnancy or patients having contraindi-
cation of metformin use were excluded from 
the study. Prior interview of the patients, written 
informed consent were obtained from the patients 
and or guardian. Face to face interview were 
conducted by using a semi-structured question-
naire containing socio-demographic parameters 

and relevant information of DM measuring of 
fasting and two hours after blood sugar and 
measuring of fasting lipid profile by formula 
LDL-C (mg/dl) = total cholesterol-HDL-C- 
(TRIGLYCERIDES/5) (Friedewald calculation). In 
this study, all patients received tab metformin 500 
mg to 2500 mg( as per need) daily along with 
standard diet and exercise schedule. During 
inclusion of the study, 5 ml blood were collected 
with maintaining proper aseptic precautions for 
lipid level estimation. Similarly, at day 60 all of the 
study participants were requested to perform 
another lipid profile in same lab and sample 
procedure of estimation. Both report were 
analyzed further. After collection of all the 
required data, these were checked, verified for 
consistency and tabulated using the SPSS (v. 20) 
software. Statistical significance is set as 95% 
confidence level at 5% acceptable error level. 
Data were presented as the proportion of valid 
cases for discrete variables and as means ± 
standard deviations and/or medians with inter-
quartile ranges for continuous variables. Differ-
ences and/or relation in baseline characteristics 
were compared using unpaired t test and the 
Pearson chi square test. Results were presented 
with a 95% confidence interval (95% CI). A p 
value of <0.05 was considered significant.

Result:
Total 300 patients of diabetes mellitus type 2 were 
included in this study. Mean age was 45.65±11.51 
years, ranging from 25 to 71 years. Majority patients 
(39%) were aged >50 years. (Figure-1)  

Figure-1: Distribution of age among patients 
(n=300)

Of 300 patients, 52% were male and 48% were 
female.  (Figure-2)  

Serum lipid level was classified using ATP III 
targets of serum lipid level in diabetes patients. 
Serum total cholesterol level at admission was 
desirable in 69%, borderline high in 14% and 
high in 17%. Sixty days after metformin therapy it 
was desirable in 77%, borderline high in 9% and 
high in 14% patients (Table-III).

Table-III: Serum total cholesterol level at admis-
sion and 60 days after metformin therapy 

Serum LDL cholesterol level at admission was 
optimal in 51%, near optimal in 30%, borderline 
high in 8% and high in 11%. Sixty days after 
metformin therapy it was desirable in 57%, near 
optimal in 28.3%, borderline high in 11.3% and 
high in 3.3% patients (Table-IV).

Table-IV: Serum LDL cholesterol level at admis-
sion and 60 days after metformin therapy

Serum HDL level at admission was low in 53%, 
normal in 39% and high in 8%. Sixty days after 
metformin therapy it was low in 42%, normal in 
47.7% and high in 10.3% patients (Table-V). 

Table-V: Serum HDL cholesterol level at admission 
and 60 days after metformin therapy

Serum TG level at admission was normal in 44%, 
borderline high in 35%, high in 16% and very 
high in 5% patients. Sixty days after metformin 
therapy it was normal in 52.3%, borderline high 
in 27.7% and high in 20% patients (Table-VI).

Table-VI: Serum TG level at admission and 60 days 
after metformin therapy  

Discussion:
Total 300 patients of type 2 diabetes mellitus were 
studied. Mean age of the study population was 
45.65±11.51 years. Majority patients were aged 
more than 50 years (39%). Previous studies have 
shown that diabetes mellitus is more common 
among older patients. Islam14 found a mean age 
of 46.81±9.98 years among 112 patients of type 
II diabetes mellitus.  Imam15 found that diabetic 
prevalence is higher in the age group >= 40 years 
which is more than twice as compared to age 
group < 40 years. Akter et al16 recorded a mean 
age of 53.01±0.54 years among diabetes patients. 
Haque et al.17 studied complications among 

diabetic patients. In their study the mean age of 
400 patients was 55.18±11.24 years. Rana et al18 
found 51% patients aged more than 50 years in 
their study conducted in India.

Sex distribution of diabetes patients were nearly 
equal in this study. Among all, 52% patients 
were male and 48% patients were female. Akhter 
et al19 found studied the prevalence of diabetes 
in a rural population of Bangladesh and found 
468 male (55.9%) and 368 female (44.1%) female 
patients with diabetes, which roughly corresponds 
roughly with the findings of this study. But, in 
contrast to this study Chowdhury et al20 and Bhow-
mik et al21 found higher female prevalence of 
diabetes. Chowdhury et al20 found 52.1% male 
diabetic patients and 47.9% female diabetic 
patients. Bhowmik et al21 found 44.2% male and 
55.8% female diabetic patients.

In this study majority patients were housewives 
(27%), followed by 25% doing non-government 
jobs and 22% businessman in second and third. 
Overall occupational status shows that most of the 
patients were doing activity requiring less physical 
work. Sitting idle decreases the work perfor-
mance of large skeletal muscles in legs and back. 
Over the time course of a single day, physical 
inactivity may induce negative effects on 
relatively fast acting cellular processes in the 
skeletal muscles or other tissues. This may have 
chronic effects on the propensity to become over-
weight leading to diabetes.22

Majority patients came from higher income cate-
gory and had a monthly income of 40000 BDT 
(30%).  This corresponds with the findings of 
Chowdhury et al20, Akter et al16 and Islam14. 
Educated and wealthy individuals may be used to 
living in urban areas, consuming more fast food, 
and fatty foods, as well as participating less in 
physical exercise, which may be the important 
causes of being overweight and obese, prolonging 
the correlate of diabetes23.
On admission mean fasting blood sugar was 
8.69±0.22 mmol/l, mean 2HABF was 11.97±0.34 
mmol/l and mean HbA1c was 8.08±1.77%. In 
comparison Bhowmik et al21 found mean FBS of 
9.5 mmol/l and mean 2HABF of 13.9 mmo/l 
among diabetic patients which is nearly similar to 
the findings of this study. Mean HbA1c was at 
admission was 8.00±1.83 among diabetic patients 
in the study by Lin et al24 which concordant with 
the findings of this study.

Mean TC at admission was 192.55±52.21 
mg/dl, mean LDL was 110.99±28.11 mg/dl, 
mean HDL was 43.16±9.64 mg/dl and mean TG 
was 192.01±100.46 mg/dl. In the study conducted 
by Bhowmik et al mean TC, LDL, HDL and TG 
was respectively 4.9mmol/l, 2.84mmol/l, 
0.81mmo/l and 1.9 mmol/l which translates to 
respectively 189.48 mg/dl, 109.82mg/dl, 
31.3mg/dl and 168.282 mg/dl. Which nearly-
corresponds to the findings of this study.
All the patients were given metformin for 60 
days. Sixty days after treatment with metformin 
significant improvement was noted across all 
categories of serum lipid profile in this study. 
TC, LDL and TG decreased significantly after 60 
days of metformin therapy. HDL increased signifi-
cantly after metformin therapy in diabetic 
patients. This findings is consistent with the 
findings of Lin et al24 who gave three categories of 
treatment among diabetic patients with metformin 
(1000 mg/day to one group, 1500mg/day to anoth-
er and 2000mg/day to the last group). They noted 
followed up patients at 6 months and 12 months 
after therapy. They noted improvement in lipid 
profile of all patients in all categories. They also 
concluded that metformin modifies serum lipid 
in a dosage- independent manner. Which implies 
that lower dose is adequate to achieve the lipid 
lowering effect of metformin in type 2 diabetes 
patients thus avoiding the side effect associated 
with higher dose.

Conclusion: 
In this study people of fourth or fifth decade of 
age were frequently seek medical advice for 
diabetes mellitus. There is no male or female 
preponderance as both sex are almost equally in 
risk of DM. Educated populations and people 
from urban area were more  concern about their 
follow up visits for DM. Incidence of DM didn’t 
vary significantly with the economical  status as 
poor, middle class and solvent are equally affect-
ed by DM . They commonly present with classical 
symptoms of diabetes mellitus. At the same time 
some are incidentally diagnosed  as a case of  DM 
during routine checkup on outdoor visit. 
Metformin has been introduced in all patients of 
newly detected diabetes mellitus apart from those 
who are not ideal candidate for metformin. Their 
base line lipid profile was significantly 
improved with metformin after a certain period 
. Metformin has a beneficial role in lipid profile in 

newly detected type 2 DM patients.  However , 
further larger cohort study is needed to finalize the 
findings.

Limitation of the study:
This is a single center based study, sample size 
was not so big and long term follows up was not 
possible.

Recommendations:
Depending upon the study findings, following 
recommendations are suggested:
1. This findings could be used to design further 

randomized controlled trial
2. Type 2 DM patients should be prescribed 

metformin along with other drugs if not 
contraindicated
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Introduction:
Diabetes is a serious, chronic disease that occurs 
either when the pancreas does not produce 
enough insulin (a hormone that regulates blood 
sugar, or glucose) , or when the body cannot 
effectively use the insulin it produces.1 The 
International Diabetes Federation (IDF) estimated 
that 1 in 11 adults aged 20–79 years had diabe-
tes mellitus globally in 2015, 90% of whom have 
type 2 diabetes mellitus (T2DM).2,3 Asia is a major 
area of the rapidly emerging T2DM global 

epidemic, with China and India the top two 
epicentres.3  In Bangladesh, the overall prevalence 
of type 2 diabetes ranged between 4.5% and 
35.0% with male predominance in urban areas 
and vice-versa in rural areas.4

Several studies supported that the onset of both 
micro and macrovascular complications is more 
than those with poor glycemic control.5,6 Dyslip-
idemia is a well-recognized and modifiable 
cardiovascular disease risk factors and plays an 
important role in the progress of atherosclerosis, 

the underlying pathology of CVD.7 The prevalence 
of dyslipidemia in type 2 diabetes is double with 
respect to the general population.8 The character-
istic features of diabetic dyslipidemia are a high 
plasma triglyceride concentration, low HDL 
cholesterol concentration and increased concen-
tration of small dense LDL-cholesterol parti-
cles. Strategies aimed at primary prevention 
dyslipidemia along with glycemic control provide 
an outstanding opportunity for reducing the onset 
and burden of cardiovascular (CV) disease.9 The 
American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes 
(EASD) recommend lifestyle modifications and 
initiation of metformin therapy in newly 
diagnosed patients with T2DM.11 Besides this, it 
is the most commonly prescribed anti-diabetic 
drugs in the world.12,13 It inhibits hepatic glucose 
production, increases glucose uptake, and serves 
as an insulin sensitizer.10 Therefore, it has been 
believed that can be useful in management of 
dyslipidemia in diabetic individuals and few 
studies showed positive result. However, still there 
is no consensus regarding this issue. For that 
reason, the study was designed to see the pattern 
of changes in lipid profile after initiation of 
metformin in Type 2 DM.

Materials and Methods:
This prospective longitudinal study was planned 
to evaluate the role of metformin on lipid profile 
in Type 2 DM patients attending the outpatients 
department of  Medicine of Rangpur Medical 
college Hospital from 01 november 2018 to 01 
may 2019 over a period of six months after 
approval of protocol by ethical committee. We 
used purposive convenient sampling for patient 
selection.  During the study period, 300 newly 
diagnosed Type2 DM patients  of more than 18 
years with dyslipidemia attending at OPD were 
included in this study. Patients having any kind 
of microvascular and macrovascular complica-
tions, type I DM, severely ill patient, patients 
already receiving treatment for dyslipidemia, 
known case of chronic kidney disease, hepatic 
disease, pregnancy or patients having contraindi-
cation of metformin use were excluded from 
the study. Prior interview of the patients, written 
informed consent were obtained from the patients 
and or guardian. Face to face interview were 
conducted by using a semi-structured question-
naire containing socio-demographic parameters 

and relevant information of DM measuring of 
fasting and two hours after blood sugar and 
measuring of fasting lipid profile by formula 
LDL-C (mg/dl) = total cholesterol-HDL-C- 
(TRIGLYCERIDES/5) (Friedewald calculation). In 
this study, all patients received tab metformin 500 
mg to 2500 mg( as per need) daily along with 
standard diet and exercise schedule. During 
inclusion of the study, 5 ml blood were collected 
with maintaining proper aseptic precautions for 
lipid level estimation. Similarly, at day 60 all of the 
study participants were requested to perform 
another lipid profile in same lab and sample 
procedure of estimation. Both report were 
analyzed further. After collection of all the 
required data, these were checked, verified for 
consistency and tabulated using the SPSS (v. 20) 
software. Statistical significance is set as 95% 
confidence level at 5% acceptable error level. 
Data were presented as the proportion of valid 
cases for discrete variables and as means ± 
standard deviations and/or medians with inter-
quartile ranges for continuous variables. Differ-
ences and/or relation in baseline characteristics 
were compared using unpaired t test and the 
Pearson chi square test. Results were presented 
with a 95% confidence interval (95% CI). A p 
value of <0.05 was considered significant.

Result:
Total 300 patients of diabetes mellitus type 2 were 
included in this study. Mean age was 45.65±11.51 
years, ranging from 25 to 71 years. Majority patients 
(39%) were aged >50 years. (Figure-1)  

Figure-1: Distribution of age among patients 
(n=300)

Of 300 patients, 52% were male and 48% were 
female.  (Figure-2)  

Serum lipid level was classified using ATP III 
targets of serum lipid level in diabetes patients. 
Serum total cholesterol level at admission was 
desirable in 69%, borderline high in 14% and 
high in 17%. Sixty days after metformin therapy it 
was desirable in 77%, borderline high in 9% and 
high in 14% patients (Table-III).

Table-III: Serum total cholesterol level at admis-
sion and 60 days after metformin therapy 

Serum LDL cholesterol level at admission was 
optimal in 51%, near optimal in 30%, borderline 
high in 8% and high in 11%. Sixty days after 
metformin therapy it was desirable in 57%, near 
optimal in 28.3%, borderline high in 11.3% and 
high in 3.3% patients (Table-IV).

Table-IV: Serum LDL cholesterol level at admis-
sion and 60 days after metformin therapy

Serum HDL level at admission was low in 53%, 
normal in 39% and high in 8%. Sixty days after 
metformin therapy it was low in 42%, normal in 
47.7% and high in 10.3% patients (Table-V). 

Table-V: Serum HDL cholesterol level at admission 
and 60 days after metformin therapy

Serum TG level at admission was normal in 44%, 
borderline high in 35%, high in 16% and very 
high in 5% patients. Sixty days after metformin 
therapy it was normal in 52.3%, borderline high 
in 27.7% and high in 20% patients (Table-VI).

Table-VI: Serum TG level at admission and 60 days 
after metformin therapy  

Discussion:
Total 300 patients of type 2 diabetes mellitus were 
studied. Mean age of the study population was 
45.65±11.51 years. Majority patients were aged 
more than 50 years (39%). Previous studies have 
shown that diabetes mellitus is more common 
among older patients. Islam14 found a mean age 
of 46.81±9.98 years among 112 patients of type 
II diabetes mellitus.  Imam15 found that diabetic 
prevalence is higher in the age group >= 40 years 
which is more than twice as compared to age 
group < 40 years. Akter et al16 recorded a mean 
age of 53.01±0.54 years among diabetes patients. 
Haque et al.17 studied complications among 

diabetic patients. In their study the mean age of 
400 patients was 55.18±11.24 years. Rana et al18 
found 51% patients aged more than 50 years in 
their study conducted in India.

Sex distribution of diabetes patients were nearly 
equal in this study. Among all, 52% patients 
were male and 48% patients were female. Akhter 
et al19 found studied the prevalence of diabetes 
in a rural population of Bangladesh and found 
468 male (55.9%) and 368 female (44.1%) female 
patients with diabetes, which roughly corresponds 
roughly with the findings of this study. But, in 
contrast to this study Chowdhury et al20 and Bhow-
mik et al21 found higher female prevalence of 
diabetes. Chowdhury et al20 found 52.1% male 
diabetic patients and 47.9% female diabetic 
patients. Bhowmik et al21 found 44.2% male and 
55.8% female diabetic patients.

In this study majority patients were housewives 
(27%), followed by 25% doing non-government 
jobs and 22% businessman in second and third. 
Overall occupational status shows that most of the 
patients were doing activity requiring less physical 
work. Sitting idle decreases the work perfor-
mance of large skeletal muscles in legs and back. 
Over the time course of a single day, physical 
inactivity may induce negative effects on 
relatively fast acting cellular processes in the 
skeletal muscles or other tissues. This may have 
chronic effects on the propensity to become over-
weight leading to diabetes.22

Majority patients came from higher income cate-
gory and had a monthly income of 40000 BDT 
(30%).  This corresponds with the findings of 
Chowdhury et al20, Akter et al16 and Islam14. 
Educated and wealthy individuals may be used to 
living in urban areas, consuming more fast food, 
and fatty foods, as well as participating less in 
physical exercise, which may be the important 
causes of being overweight and obese, prolonging 
the correlate of diabetes23.
On admission mean fasting blood sugar was 
8.69±0.22 mmol/l, mean 2HABF was 11.97±0.34 
mmol/l and mean HbA1c was 8.08±1.77%. In 
comparison Bhowmik et al21 found mean FBS of 
9.5 mmol/l and mean 2HABF of 13.9 mmo/l 
among diabetic patients which is nearly similar to 
the findings of this study. Mean HbA1c was at 
admission was 8.00±1.83 among diabetic patients 
in the study by Lin et al24 which concordant with 
the findings of this study.

Mean TC at admission was 192.55±52.21 
mg/dl, mean LDL was 110.99±28.11 mg/dl, 
mean HDL was 43.16±9.64 mg/dl and mean TG 
was 192.01±100.46 mg/dl. In the study conducted 
by Bhowmik et al mean TC, LDL, HDL and TG 
was respectively 4.9mmol/l, 2.84mmol/l, 
0.81mmo/l and 1.9 mmol/l which translates to 
respectively 189.48 mg/dl, 109.82mg/dl, 
31.3mg/dl and 168.282 mg/dl. Which nearly-
corresponds to the findings of this study.
All the patients were given metformin for 60 
days. Sixty days after treatment with metformin 
significant improvement was noted across all 
categories of serum lipid profile in this study. 
TC, LDL and TG decreased significantly after 60 
days of metformin therapy. HDL increased signifi-
cantly after metformin therapy in diabetic 
patients. This findings is consistent with the 
findings of Lin et al24 who gave three categories of 
treatment among diabetic patients with metformin 
(1000 mg/day to one group, 1500mg/day to anoth-
er and 2000mg/day to the last group). They noted 
followed up patients at 6 months and 12 months 
after therapy. They noted improvement in lipid 
profile of all patients in all categories. They also 
concluded that metformin modifies serum lipid 
in a dosage- independent manner. Which implies 
that lower dose is adequate to achieve the lipid 
lowering effect of metformin in type 2 diabetes 
patients thus avoiding the side effect associated 
with higher dose.

Conclusion: 
In this study people of fourth or fifth decade of 
age were frequently seek medical advice for 
diabetes mellitus. There is no male or female 
preponderance as both sex are almost equally in 
risk of DM. Educated populations and people 
from urban area were more  concern about their 
follow up visits for DM. Incidence of DM didn’t 
vary significantly with the economical  status as 
poor, middle class and solvent are equally affect-
ed by DM . They commonly present with classical 
symptoms of diabetes mellitus. At the same time 
some are incidentally diagnosed  as a case of  DM 
during routine checkup on outdoor visit. 
Metformin has been introduced in all patients of 
newly detected diabetes mellitus apart from those 
who are not ideal candidate for metformin. Their 
base line lipid profile was significantly 
improved with metformin after a certain period 
. Metformin has a beneficial role in lipid profile in 

newly detected type 2 DM patients.  However , 
further larger cohort study is needed to finalize the 
findings.

Limitation of the study:
This is a single center based study, sample size 
was not so big and long term follows up was not 
possible.

Recommendations:
Depending upon the study findings, following 
recommendations are suggested:
1. This findings could be used to design further 

randomized controlled trial
2. Type 2 DM patients should be prescribed 

metformin along with other drugs if not 
contraindicated
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Introduction:
Diabetes is a serious, chronic disease that occurs 
either when the pancreas does not produce 
enough insulin (a hormone that regulates blood 
sugar, or glucose) , or when the body cannot 
effectively use the insulin it produces.1 The 
International Diabetes Federation (IDF) estimated 
that 1 in 11 adults aged 20–79 years had diabe-
tes mellitus globally in 2015, 90% of whom have 
type 2 diabetes mellitus (T2DM).2,3 Asia is a major 
area of the rapidly emerging T2DM global 

epidemic, with China and India the top two 
epicentres.3  In Bangladesh, the overall prevalence 
of type 2 diabetes ranged between 4.5% and 
35.0% with male predominance in urban areas 
and vice-versa in rural areas.4

Several studies supported that the onset of both 
micro and macrovascular complications is more 
than those with poor glycemic control.5,6 Dyslip-
idemia is a well-recognized and modifiable 
cardiovascular disease risk factors and plays an 
important role in the progress of atherosclerosis, 

the underlying pathology of CVD.7 The prevalence 
of dyslipidemia in type 2 diabetes is double with 
respect to the general population.8 The character-
istic features of diabetic dyslipidemia are a high 
plasma triglyceride concentration, low HDL 
cholesterol concentration and increased concen-
tration of small dense LDL-cholesterol parti-
cles. Strategies aimed at primary prevention 
dyslipidemia along with glycemic control provide 
an outstanding opportunity for reducing the onset 
and burden of cardiovascular (CV) disease.9 The 
American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes 
(EASD) recommend lifestyle modifications and 
initiation of metformin therapy in newly 
diagnosed patients with T2DM.11 Besides this, it 
is the most commonly prescribed anti-diabetic 
drugs in the world.12,13 It inhibits hepatic glucose 
production, increases glucose uptake, and serves 
as an insulin sensitizer.10 Therefore, it has been 
believed that can be useful in management of 
dyslipidemia in diabetic individuals and few 
studies showed positive result. However, still there 
is no consensus regarding this issue. For that 
reason, the study was designed to see the pattern 
of changes in lipid profile after initiation of 
metformin in Type 2 DM.

Materials and Methods:
This prospective longitudinal study was planned 
to evaluate the role of metformin on lipid profile 
in Type 2 DM patients attending the outpatients 
department of  Medicine of Rangpur Medical 
college Hospital from 01 november 2018 to 01 
may 2019 over a period of six months after 
approval of protocol by ethical committee. We 
used purposive convenient sampling for patient 
selection.  During the study period, 300 newly 
diagnosed Type2 DM patients  of more than 18 
years with dyslipidemia attending at OPD were 
included in this study. Patients having any kind 
of microvascular and macrovascular complica-
tions, type I DM, severely ill patient, patients 
already receiving treatment for dyslipidemia, 
known case of chronic kidney disease, hepatic 
disease, pregnancy or patients having contraindi-
cation of metformin use were excluded from 
the study. Prior interview of the patients, written 
informed consent were obtained from the patients 
and or guardian. Face to face interview were 
conducted by using a semi-structured question-
naire containing socio-demographic parameters 

and relevant information of DM measuring of 
fasting and two hours after blood sugar and 
measuring of fasting lipid profile by formula 
LDL-C (mg/dl) = total cholesterol-HDL-C- 
(TRIGLYCERIDES/5) (Friedewald calculation). In 
this study, all patients received tab metformin 500 
mg to 2500 mg( as per need) daily along with 
standard diet and exercise schedule. During 
inclusion of the study, 5 ml blood were collected 
with maintaining proper aseptic precautions for 
lipid level estimation. Similarly, at day 60 all of the 
study participants were requested to perform 
another lipid profile in same lab and sample 
procedure of estimation. Both report were 
analyzed further. After collection of all the 
required data, these were checked, verified for 
consistency and tabulated using the SPSS (v. 20) 
software. Statistical significance is set as 95% 
confidence level at 5% acceptable error level. 
Data were presented as the proportion of valid 
cases for discrete variables and as means ± 
standard deviations and/or medians with inter-
quartile ranges for continuous variables. Differ-
ences and/or relation in baseline characteristics 
were compared using unpaired t test and the 
Pearson chi square test. Results were presented 
with a 95% confidence interval (95% CI). A p 
value of <0.05 was considered significant.

Result:
Total 300 patients of diabetes mellitus type 2 were 
included in this study. Mean age was 45.65±11.51 
years, ranging from 25 to 71 years. Majority patients 
(39%) were aged >50 years. (Figure-1)  

Figure-1: Distribution of age among patients 
(n=300)

Of 300 patients, 52% were male and 48% were 
female.  (Figure-2)  

Serum lipid level was classified using ATP III 
targets of serum lipid level in diabetes patients. 
Serum total cholesterol level at admission was 
desirable in 69%, borderline high in 14% and 
high in 17%. Sixty days after metformin therapy it 
was desirable in 77%, borderline high in 9% and 
high in 14% patients (Table-III).

Table-III: Serum total cholesterol level at admis-
sion and 60 days after metformin therapy 

Serum LDL cholesterol level at admission was 
optimal in 51%, near optimal in 30%, borderline 
high in 8% and high in 11%. Sixty days after 
metformin therapy it was desirable in 57%, near 
optimal in 28.3%, borderline high in 11.3% and 
high in 3.3% patients (Table-IV).

Table-IV: Serum LDL cholesterol level at admis-
sion and 60 days after metformin therapy

Serum HDL level at admission was low in 53%, 
normal in 39% and high in 8%. Sixty days after 
metformin therapy it was low in 42%, normal in 
47.7% and high in 10.3% patients (Table-V). 

Table-V: Serum HDL cholesterol level at admission 
and 60 days after metformin therapy

Serum TG level at admission was normal in 44%, 
borderline high in 35%, high in 16% and very 
high in 5% patients. Sixty days after metformin 
therapy it was normal in 52.3%, borderline high 
in 27.7% and high in 20% patients (Table-VI).

Table-VI: Serum TG level at admission and 60 days 
after metformin therapy  

Discussion:
Total 300 patients of type 2 diabetes mellitus were 
studied. Mean age of the study population was 
45.65±11.51 years. Majority patients were aged 
more than 50 years (39%). Previous studies have 
shown that diabetes mellitus is more common 
among older patients. Islam14 found a mean age 
of 46.81±9.98 years among 112 patients of type 
II diabetes mellitus.  Imam15 found that diabetic 
prevalence is higher in the age group >= 40 years 
which is more than twice as compared to age 
group < 40 years. Akter et al16 recorded a mean 
age of 53.01±0.54 years among diabetes patients. 
Haque et al.17 studied complications among 

diabetic patients. In their study the mean age of 
400 patients was 55.18±11.24 years. Rana et al18 
found 51% patients aged more than 50 years in 
their study conducted in India.

Sex distribution of diabetes patients were nearly 
equal in this study. Among all, 52% patients 
were male and 48% patients were female. Akhter 
et al19 found studied the prevalence of diabetes 
in a rural population of Bangladesh and found 
468 male (55.9%) and 368 female (44.1%) female 
patients with diabetes, which roughly corresponds 
roughly with the findings of this study. But, in 
contrast to this study Chowdhury et al20 and Bhow-
mik et al21 found higher female prevalence of 
diabetes. Chowdhury et al20 found 52.1% male 
diabetic patients and 47.9% female diabetic 
patients. Bhowmik et al21 found 44.2% male and 
55.8% female diabetic patients.

In this study majority patients were housewives 
(27%), followed by 25% doing non-government 
jobs and 22% businessman in second and third. 
Overall occupational status shows that most of the 
patients were doing activity requiring less physical 
work. Sitting idle decreases the work perfor-
mance of large skeletal muscles in legs and back. 
Over the time course of a single day, physical 
inactivity may induce negative effects on 
relatively fast acting cellular processes in the 
skeletal muscles or other tissues. This may have 
chronic effects on the propensity to become over-
weight leading to diabetes.22

Majority patients came from higher income cate-
gory and had a monthly income of 40000 BDT 
(30%).  This corresponds with the findings of 
Chowdhury et al20, Akter et al16 and Islam14. 
Educated and wealthy individuals may be used to 
living in urban areas, consuming more fast food, 
and fatty foods, as well as participating less in 
physical exercise, which may be the important 
causes of being overweight and obese, prolonging 
the correlate of diabetes23.
On admission mean fasting blood sugar was 
8.69±0.22 mmol/l, mean 2HABF was 11.97±0.34 
mmol/l and mean HbA1c was 8.08±1.77%. In 
comparison Bhowmik et al21 found mean FBS of 
9.5 mmol/l and mean 2HABF of 13.9 mmo/l 
among diabetic patients which is nearly similar to 
the findings of this study. Mean HbA1c was at 
admission was 8.00±1.83 among diabetic patients 
in the study by Lin et al24 which concordant with 
the findings of this study.

Mean TC at admission was 192.55±52.21 
mg/dl, mean LDL was 110.99±28.11 mg/dl, 
mean HDL was 43.16±9.64 mg/dl and mean TG 
was 192.01±100.46 mg/dl. In the study conducted 
by Bhowmik et al mean TC, LDL, HDL and TG 
was respectively 4.9mmol/l, 2.84mmol/l, 
0.81mmo/l and 1.9 mmol/l which translates to 
respectively 189.48 mg/dl, 109.82mg/dl, 
31.3mg/dl and 168.282 mg/dl. Which nearly-
corresponds to the findings of this study.
All the patients were given metformin for 60 
days. Sixty days after treatment with metformin 
significant improvement was noted across all 
categories of serum lipid profile in this study. 
TC, LDL and TG decreased significantly after 60 
days of metformin therapy. HDL increased signifi-
cantly after metformin therapy in diabetic 
patients. This findings is consistent with the 
findings of Lin et al24 who gave three categories of 
treatment among diabetic patients with metformin 
(1000 mg/day to one group, 1500mg/day to anoth-
er and 2000mg/day to the last group). They noted 
followed up patients at 6 months and 12 months 
after therapy. They noted improvement in lipid 
profile of all patients in all categories. They also 
concluded that metformin modifies serum lipid 
in a dosage- independent manner. Which implies 
that lower dose is adequate to achieve the lipid 
lowering effect of metformin in type 2 diabetes 
patients thus avoiding the side effect associated 
with higher dose.

Conclusion: 
In this study people of fourth or fifth decade of 
age were frequently seek medical advice for 
diabetes mellitus. There is no male or female 
preponderance as both sex are almost equally in 
risk of DM. Educated populations and people 
from urban area were more  concern about their 
follow up visits for DM. Incidence of DM didn’t 
vary significantly with the economical  status as 
poor, middle class and solvent are equally affect-
ed by DM . They commonly present with classical 
symptoms of diabetes mellitus. At the same time 
some are incidentally diagnosed  as a case of  DM 
during routine checkup on outdoor visit. 
Metformin has been introduced in all patients of 
newly detected diabetes mellitus apart from those 
who are not ideal candidate for metformin. Their 
base line lipid profile was significantly 
improved with metformin after a certain period 
. Metformin has a beneficial role in lipid profile in 

newly detected type 2 DM patients.  However , 
further larger cohort study is needed to finalize the 
findings.

Limitation of the study:
This is a single center based study, sample size 
was not so big and long term follows up was not 
possible.

Recommendations:
Depending upon the study findings, following 
recommendations are suggested:
1. This findings could be used to design further 

randomized controlled trial
2. Type 2 DM patients should be prescribed 

metformin along with other drugs if not 
contraindicated
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Figure-2: Distribution of sex of patients (n=300)

Among all majority patients were housewives 
(27%), 25% were doing non government job, 22% 
were businessman, 10% were government 
employee and 4% were unemployed. Twelve 

percent patients were involved in other occupa-
tion.  

Mean fasting blood sugar was 8.69±0.22 mmol/l, 
mean 2HABF was 11.97±0.34 mmol/l and mean 
HbA1c was 8.08±1.77% at admission (Table-I).

TC, LDL and TG decreased significantly after 60 
days of metformin therapy. HDL increased 
significantly after metformin therapy in diabetic 
patients (Table-II).  

Table-II: Serum lipid profile at admission and 60 days after metformin therapy 

Serum lipid profile
(mg/dl)

At admission
Mean±SD

60 days after metformin therapy
Mean±SD

P value

Total Cholesterol (TC) 192.55±52.21 182.50±51.84 <0.001

Low density lipoprotein (LDL) 110.99±28.11 100.93±28.09 <0.001

High density lipoprotein (HDL) 43.16±9.64 45.17±9.66 <0.001

Triglyceride (TG) 192.01±100.46 171.65±72.08 <0.001

Glycemic profile Mean±SD

FBS (mmol/l) 8.69±0.22

2 hour ABF (mmol/l) 11.97±0.34

HbA1c % 8.08±1.77

Table-I: Glycemic profile of patients at admission 
(n=300) 

Total Cholesterol 
Level

At 
admission

N (%)

60 days after 
metformin therapy

N (%)

Desirable
(<200 mg/dl)

207(69) 231 (77)

Borderline High

(200–239 mg/dl) 
42 (14) 27 (9)

High(≥240 mg/dl) 51 (17) 42 (14)

LDL cholesterol 
Level

At 
admission

N (%)

60 days after 
metformin therapy

N (%)

Optimal (<100 mg/dl) 153 (51) 171 (57)

Near optimal/ 
above optimal 
(100–129 mg/dl) 

90 (30) 85 (28.3)

Borderline high 
(130–159 mg/dl) 24 (8) 34 (11.3)

High (160–189) 33 (11) 10 (3.3)
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Lipid Profile Changes in Type 2 Diabetes Mellitus

Introduction:
Diabetes is a serious, chronic disease that occurs 
either when the pancreas does not produce 
enough insulin (a hormone that regulates blood 
sugar, or glucose) , or when the body cannot 
effectively use the insulin it produces.1 The 
International Diabetes Federation (IDF) estimated 
that 1 in 11 adults aged 20–79 years had diabe-
tes mellitus globally in 2015, 90% of whom have 
type 2 diabetes mellitus (T2DM).2,3 Asia is a major 
area of the rapidly emerging T2DM global 

epidemic, with China and India the top two 
epicentres.3  In Bangladesh, the overall prevalence 
of type 2 diabetes ranged between 4.5% and 
35.0% with male predominance in urban areas 
and vice-versa in rural areas.4

Several studies supported that the onset of both 
micro and macrovascular complications is more 
than those with poor glycemic control.5,6 Dyslip-
idemia is a well-recognized and modifiable 
cardiovascular disease risk factors and plays an 
important role in the progress of atherosclerosis, 

the underlying pathology of CVD.7 The prevalence 
of dyslipidemia in type 2 diabetes is double with 
respect to the general population.8 The character-
istic features of diabetic dyslipidemia are a high 
plasma triglyceride concentration, low HDL 
cholesterol concentration and increased concen-
tration of small dense LDL-cholesterol parti-
cles. Strategies aimed at primary prevention 
dyslipidemia along with glycemic control provide 
an outstanding opportunity for reducing the onset 
and burden of cardiovascular (CV) disease.9 The 
American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes 
(EASD) recommend lifestyle modifications and 
initiation of metformin therapy in newly 
diagnosed patients with T2DM.11 Besides this, it 
is the most commonly prescribed anti-diabetic 
drugs in the world.12,13 It inhibits hepatic glucose 
production, increases glucose uptake, and serves 
as an insulin sensitizer.10 Therefore, it has been 
believed that can be useful in management of 
dyslipidemia in diabetic individuals and few 
studies showed positive result. However, still there 
is no consensus regarding this issue. For that 
reason, the study was designed to see the pattern 
of changes in lipid profile after initiation of 
metformin in Type 2 DM.

Materials and Methods:
This prospective longitudinal study was planned 
to evaluate the role of metformin on lipid profile 
in Type 2 DM patients attending the outpatients 
department of  Medicine of Rangpur Medical 
college Hospital from 01 november 2018 to 01 
may 2019 over a period of six months after 
approval of protocol by ethical committee. We 
used purposive convenient sampling for patient 
selection.  During the study period, 300 newly 
diagnosed Type2 DM patients  of more than 18 
years with dyslipidemia attending at OPD were 
included in this study. Patients having any kind 
of microvascular and macrovascular complica-
tions, type I DM, severely ill patient, patients 
already receiving treatment for dyslipidemia, 
known case of chronic kidney disease, hepatic 
disease, pregnancy or patients having contraindi-
cation of metformin use were excluded from 
the study. Prior interview of the patients, written 
informed consent were obtained from the patients 
and or guardian. Face to face interview were 
conducted by using a semi-structured question-
naire containing socio-demographic parameters 

and relevant information of DM measuring of 
fasting and two hours after blood sugar and 
measuring of fasting lipid profile by formula 
LDL-C (mg/dl) = total cholesterol-HDL-C- 
(TRIGLYCERIDES/5) (Friedewald calculation). In 
this study, all patients received tab metformin 500 
mg to 2500 mg( as per need) daily along with 
standard diet and exercise schedule. During 
inclusion of the study, 5 ml blood were collected 
with maintaining proper aseptic precautions for 
lipid level estimation. Similarly, at day 60 all of the 
study participants were requested to perform 
another lipid profile in same lab and sample 
procedure of estimation. Both report were 
analyzed further. After collection of all the 
required data, these were checked, verified for 
consistency and tabulated using the SPSS (v. 20) 
software. Statistical significance is set as 95% 
confidence level at 5% acceptable error level. 
Data were presented as the proportion of valid 
cases for discrete variables and as means ± 
standard deviations and/or medians with inter-
quartile ranges for continuous variables. Differ-
ences and/or relation in baseline characteristics 
were compared using unpaired t test and the 
Pearson chi square test. Results were presented 
with a 95% confidence interval (95% CI). A p 
value of <0.05 was considered significant.

Result:
Total 300 patients of diabetes mellitus type 2 were 
included in this study. Mean age was 45.65±11.51 
years, ranging from 25 to 71 years. Majority patients 
(39%) were aged >50 years. (Figure-1)  

Figure-1: Distribution of age among patients 
(n=300)

Of 300 patients, 52% were male and 48% were 
female.  (Figure-2)  

Serum lipid level was classified using ATP III 
targets of serum lipid level in diabetes patients. 
Serum total cholesterol level at admission was 
desirable in 69%, borderline high in 14% and 
high in 17%. Sixty days after metformin therapy it 
was desirable in 77%, borderline high in 9% and 
high in 14% patients (Table-III).

Table-III: Serum total cholesterol level at admis-
sion and 60 days after metformin therapy 

Serum LDL cholesterol level at admission was 
optimal in 51%, near optimal in 30%, borderline 
high in 8% and high in 11%. Sixty days after 
metformin therapy it was desirable in 57%, near 
optimal in 28.3%, borderline high in 11.3% and 
high in 3.3% patients (Table-IV).

Table-IV: Serum LDL cholesterol level at admis-
sion and 60 days after metformin therapy

Serum HDL level at admission was low in 53%, 
normal in 39% and high in 8%. Sixty days after 
metformin therapy it was low in 42%, normal in 
47.7% and high in 10.3% patients (Table-V). 

Table-V: Serum HDL cholesterol level at admission 
and 60 days after metformin therapy

Serum TG level at admission was normal in 44%, 
borderline high in 35%, high in 16% and very 
high in 5% patients. Sixty days after metformin 
therapy it was normal in 52.3%, borderline high 
in 27.7% and high in 20% patients (Table-VI).

Table-VI: Serum TG level at admission and 60 days 
after metformin therapy  

Discussion:
Total 300 patients of type 2 diabetes mellitus were 
studied. Mean age of the study population was 
45.65±11.51 years. Majority patients were aged 
more than 50 years (39%). Previous studies have 
shown that diabetes mellitus is more common 
among older patients. Islam14 found a mean age 
of 46.81±9.98 years among 112 patients of type 
II diabetes mellitus.  Imam15 found that diabetic 
prevalence is higher in the age group >= 40 years 
which is more than twice as compared to age 
group < 40 years. Akter et al16 recorded a mean 
age of 53.01±0.54 years among diabetes patients. 
Haque et al.17 studied complications among 

diabetic patients. In their study the mean age of 
400 patients was 55.18±11.24 years. Rana et al18 
found 51% patients aged more than 50 years in 
their study conducted in India.

Sex distribution of diabetes patients were nearly 
equal in this study. Among all, 52% patients 
were male and 48% patients were female. Akhter 
et al19 found studied the prevalence of diabetes 
in a rural population of Bangladesh and found 
468 male (55.9%) and 368 female (44.1%) female 
patients with diabetes, which roughly corresponds 
roughly with the findings of this study. But, in 
contrast to this study Chowdhury et al20 and Bhow-
mik et al21 found higher female prevalence of 
diabetes. Chowdhury et al20 found 52.1% male 
diabetic patients and 47.9% female diabetic 
patients. Bhowmik et al21 found 44.2% male and 
55.8% female diabetic patients.

In this study majority patients were housewives 
(27%), followed by 25% doing non-government 
jobs and 22% businessman in second and third. 
Overall occupational status shows that most of the 
patients were doing activity requiring less physical 
work. Sitting idle decreases the work perfor-
mance of large skeletal muscles in legs and back. 
Over the time course of a single day, physical 
inactivity may induce negative effects on 
relatively fast acting cellular processes in the 
skeletal muscles or other tissues. This may have 
chronic effects on the propensity to become over-
weight leading to diabetes.22

Majority patients came from higher income cate-
gory and had a monthly income of 40000 BDT 
(30%).  This corresponds with the findings of 
Chowdhury et al20, Akter et al16 and Islam14. 
Educated and wealthy individuals may be used to 
living in urban areas, consuming more fast food, 
and fatty foods, as well as participating less in 
physical exercise, which may be the important 
causes of being overweight and obese, prolonging 
the correlate of diabetes23.
On admission mean fasting blood sugar was 
8.69±0.22 mmol/l, mean 2HABF was 11.97±0.34 
mmol/l and mean HbA1c was 8.08±1.77%. In 
comparison Bhowmik et al21 found mean FBS of 
9.5 mmol/l and mean 2HABF of 13.9 mmo/l 
among diabetic patients which is nearly similar to 
the findings of this study. Mean HbA1c was at 
admission was 8.00±1.83 among diabetic patients 
in the study by Lin et al24 which concordant with 
the findings of this study.

Mean TC at admission was 192.55±52.21 
mg/dl, mean LDL was 110.99±28.11 mg/dl, 
mean HDL was 43.16±9.64 mg/dl and mean TG 
was 192.01±100.46 mg/dl. In the study conducted 
by Bhowmik et al mean TC, LDL, HDL and TG 
was respectively 4.9mmol/l, 2.84mmol/l, 
0.81mmo/l and 1.9 mmol/l which translates to 
respectively 189.48 mg/dl, 109.82mg/dl, 
31.3mg/dl and 168.282 mg/dl. Which nearly-
corresponds to the findings of this study.
All the patients were given metformin for 60 
days. Sixty days after treatment with metformin 
significant improvement was noted across all 
categories of serum lipid profile in this study. 
TC, LDL and TG decreased significantly after 60 
days of metformin therapy. HDL increased signifi-
cantly after metformin therapy in diabetic 
patients. This findings is consistent with the 
findings of Lin et al24 who gave three categories of 
treatment among diabetic patients with metformin 
(1000 mg/day to one group, 1500mg/day to anoth-
er and 2000mg/day to the last group). They noted 
followed up patients at 6 months and 12 months 
after therapy. They noted improvement in lipid 
profile of all patients in all categories. They also 
concluded that metformin modifies serum lipid 
in a dosage- independent manner. Which implies 
that lower dose is adequate to achieve the lipid 
lowering effect of metformin in type 2 diabetes 
patients thus avoiding the side effect associated 
with higher dose.

Conclusion: 
In this study people of fourth or fifth decade of 
age were frequently seek medical advice for 
diabetes mellitus. There is no male or female 
preponderance as both sex are almost equally in 
risk of DM. Educated populations and people 
from urban area were more  concern about their 
follow up visits for DM. Incidence of DM didn’t 
vary significantly with the economical  status as 
poor, middle class and solvent are equally affect-
ed by DM . They commonly present with classical 
symptoms of diabetes mellitus. At the same time 
some are incidentally diagnosed  as a case of  DM 
during routine checkup on outdoor visit. 
Metformin has been introduced in all patients of 
newly detected diabetes mellitus apart from those 
who are not ideal candidate for metformin. Their 
base line lipid profile was significantly 
improved with metformin after a certain period 
. Metformin has a beneficial role in lipid profile in 

newly detected type 2 DM patients.  However , 
further larger cohort study is needed to finalize the 
findings.

Limitation of the study:
This is a single center based study, sample size 
was not so big and long term follows up was not 
possible.

Recommendations:
Depending upon the study findings, following 
recommendations are suggested:
1. This findings could be used to design further 

randomized controlled trial
2. Type 2 DM patients should be prescribed 

metformin along with other drugs if not 
contraindicated
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Introduction:
Diabetes is a serious, chronic disease that occurs 
either when the pancreas does not produce 
enough insulin (a hormone that regulates blood 
sugar, or glucose) , or when the body cannot 
effectively use the insulin it produces.1 The 
International Diabetes Federation (IDF) estimated 
that 1 in 11 adults aged 20–79 years had diabe-
tes mellitus globally in 2015, 90% of whom have 
type 2 diabetes mellitus (T2DM).2,3 Asia is a major 
area of the rapidly emerging T2DM global 

epidemic, with China and India the top two 
epicentres.3  In Bangladesh, the overall prevalence 
of type 2 diabetes ranged between 4.5% and 
35.0% with male predominance in urban areas 
and vice-versa in rural areas.4

Several studies supported that the onset of both 
micro and macrovascular complications is more 
than those with poor glycemic control.5,6 Dyslip-
idemia is a well-recognized and modifiable 
cardiovascular disease risk factors and plays an 
important role in the progress of atherosclerosis, 

the underlying pathology of CVD.7 The prevalence 
of dyslipidemia in type 2 diabetes is double with 
respect to the general population.8 The character-
istic features of diabetic dyslipidemia are a high 
plasma triglyceride concentration, low HDL 
cholesterol concentration and increased concen-
tration of small dense LDL-cholesterol parti-
cles. Strategies aimed at primary prevention 
dyslipidemia along with glycemic control provide 
an outstanding opportunity for reducing the onset 
and burden of cardiovascular (CV) disease.9 The 
American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes 
(EASD) recommend lifestyle modifications and 
initiation of metformin therapy in newly 
diagnosed patients with T2DM.11 Besides this, it 
is the most commonly prescribed anti-diabetic 
drugs in the world.12,13 It inhibits hepatic glucose 
production, increases glucose uptake, and serves 
as an insulin sensitizer.10 Therefore, it has been 
believed that can be useful in management of 
dyslipidemia in diabetic individuals and few 
studies showed positive result. However, still there 
is no consensus regarding this issue. For that 
reason, the study was designed to see the pattern 
of changes in lipid profile after initiation of 
metformin in Type 2 DM.

Materials and Methods:
This prospective longitudinal study was planned 
to evaluate the role of metformin on lipid profile 
in Type 2 DM patients attending the outpatients 
department of  Medicine of Rangpur Medical 
college Hospital from 01 november 2018 to 01 
may 2019 over a period of six months after 
approval of protocol by ethical committee. We 
used purposive convenient sampling for patient 
selection.  During the study period, 300 newly 
diagnosed Type2 DM patients  of more than 18 
years with dyslipidemia attending at OPD were 
included in this study. Patients having any kind 
of microvascular and macrovascular complica-
tions, type I DM, severely ill patient, patients 
already receiving treatment for dyslipidemia, 
known case of chronic kidney disease, hepatic 
disease, pregnancy or patients having contraindi-
cation of metformin use were excluded from 
the study. Prior interview of the patients, written 
informed consent were obtained from the patients 
and or guardian. Face to face interview were 
conducted by using a semi-structured question-
naire containing socio-demographic parameters 

and relevant information of DM measuring of 
fasting and two hours after blood sugar and 
measuring of fasting lipid profile by formula 
LDL-C (mg/dl) = total cholesterol-HDL-C- 
(TRIGLYCERIDES/5) (Friedewald calculation). In 
this study, all patients received tab metformin 500 
mg to 2500 mg( as per need) daily along with 
standard diet and exercise schedule. During 
inclusion of the study, 5 ml blood were collected 
with maintaining proper aseptic precautions for 
lipid level estimation. Similarly, at day 60 all of the 
study participants were requested to perform 
another lipid profile in same lab and sample 
procedure of estimation. Both report were 
analyzed further. After collection of all the 
required data, these were checked, verified for 
consistency and tabulated using the SPSS (v. 20) 
software. Statistical significance is set as 95% 
confidence level at 5% acceptable error level. 
Data were presented as the proportion of valid 
cases for discrete variables and as means ± 
standard deviations and/or medians with inter-
quartile ranges for continuous variables. Differ-
ences and/or relation in baseline characteristics 
were compared using unpaired t test and the 
Pearson chi square test. Results were presented 
with a 95% confidence interval (95% CI). A p 
value of <0.05 was considered significant.

Result:
Total 300 patients of diabetes mellitus type 2 were 
included in this study. Mean age was 45.65±11.51 
years, ranging from 25 to 71 years. Majority patients 
(39%) were aged >50 years. (Figure-1)  

Figure-1: Distribution of age among patients 
(n=300)

Of 300 patients, 52% were male and 48% were 
female.  (Figure-2)  

Serum lipid level was classified using ATP III 
targets of serum lipid level in diabetes patients. 
Serum total cholesterol level at admission was 
desirable in 69%, borderline high in 14% and 
high in 17%. Sixty days after metformin therapy it 
was desirable in 77%, borderline high in 9% and 
high in 14% patients (Table-III).

Table-III: Serum total cholesterol level at admis-
sion and 60 days after metformin therapy 

Serum LDL cholesterol level at admission was 
optimal in 51%, near optimal in 30%, borderline 
high in 8% and high in 11%. Sixty days after 
metformin therapy it was desirable in 57%, near 
optimal in 28.3%, borderline high in 11.3% and 
high in 3.3% patients (Table-IV).

Table-IV: Serum LDL cholesterol level at admis-
sion and 60 days after metformin therapy

Serum HDL level at admission was low in 53%, 
normal in 39% and high in 8%. Sixty days after 
metformin therapy it was low in 42%, normal in 
47.7% and high in 10.3% patients (Table-V). 

Table-V: Serum HDL cholesterol level at admission 
and 60 days after metformin therapy

Serum TG level at admission was normal in 44%, 
borderline high in 35%, high in 16% and very 
high in 5% patients. Sixty days after metformin 
therapy it was normal in 52.3%, borderline high 
in 27.7% and high in 20% patients (Table-VI).

Table-VI: Serum TG level at admission and 60 days 
after metformin therapy  

Discussion:
Total 300 patients of type 2 diabetes mellitus were 
studied. Mean age of the study population was 
45.65±11.51 years. Majority patients were aged 
more than 50 years (39%). Previous studies have 
shown that diabetes mellitus is more common 
among older patients. Islam14 found a mean age 
of 46.81±9.98 years among 112 patients of type 
II diabetes mellitus.  Imam15 found that diabetic 
prevalence is higher in the age group >= 40 years 
which is more than twice as compared to age 
group < 40 years. Akter et al16 recorded a mean 
age of 53.01±0.54 years among diabetes patients. 
Haque et al.17 studied complications among 

diabetic patients. In their study the mean age of 
400 patients was 55.18±11.24 years. Rana et al18 
found 51% patients aged more than 50 years in 
their study conducted in India.

Sex distribution of diabetes patients were nearly 
equal in this study. Among all, 52% patients 
were male and 48% patients were female. Akhter 
et al19 found studied the prevalence of diabetes 
in a rural population of Bangladesh and found 
468 male (55.9%) and 368 female (44.1%) female 
patients with diabetes, which roughly corresponds 
roughly with the findings of this study. But, in 
contrast to this study Chowdhury et al20 and Bhow-
mik et al21 found higher female prevalence of 
diabetes. Chowdhury et al20 found 52.1% male 
diabetic patients and 47.9% female diabetic 
patients. Bhowmik et al21 found 44.2% male and 
55.8% female diabetic patients.

In this study majority patients were housewives 
(27%), followed by 25% doing non-government 
jobs and 22% businessman in second and third. 
Overall occupational status shows that most of the 
patients were doing activity requiring less physical 
work. Sitting idle decreases the work perfor-
mance of large skeletal muscles in legs and back. 
Over the time course of a single day, physical 
inactivity may induce negative effects on 
relatively fast acting cellular processes in the 
skeletal muscles or other tissues. This may have 
chronic effects on the propensity to become over-
weight leading to diabetes.22

Majority patients came from higher income cate-
gory and had a monthly income of 40000 BDT 
(30%).  This corresponds with the findings of 
Chowdhury et al20, Akter et al16 and Islam14. 
Educated and wealthy individuals may be used to 
living in urban areas, consuming more fast food, 
and fatty foods, as well as participating less in 
physical exercise, which may be the important 
causes of being overweight and obese, prolonging 
the correlate of diabetes23.
On admission mean fasting blood sugar was 
8.69±0.22 mmol/l, mean 2HABF was 11.97±0.34 
mmol/l and mean HbA1c was 8.08±1.77%. In 
comparison Bhowmik et al21 found mean FBS of 
9.5 mmol/l and mean 2HABF of 13.9 mmo/l 
among diabetic patients which is nearly similar to 
the findings of this study. Mean HbA1c was at 
admission was 8.00±1.83 among diabetic patients 
in the study by Lin et al24 which concordant with 
the findings of this study.

Mean TC at admission was 192.55±52.21 
mg/dl, mean LDL was 110.99±28.11 mg/dl, 
mean HDL was 43.16±9.64 mg/dl and mean TG 
was 192.01±100.46 mg/dl. In the study conducted 
by Bhowmik et al mean TC, LDL, HDL and TG 
was respectively 4.9mmol/l, 2.84mmol/l, 
0.81mmo/l and 1.9 mmol/l which translates to 
respectively 189.48 mg/dl, 109.82mg/dl, 
31.3mg/dl and 168.282 mg/dl. Which nearly-
corresponds to the findings of this study.
All the patients were given metformin for 60 
days. Sixty days after treatment with metformin 
significant improvement was noted across all 
categories of serum lipid profile in this study. 
TC, LDL and TG decreased significantly after 60 
days of metformin therapy. HDL increased signifi-
cantly after metformin therapy in diabetic 
patients. This findings is consistent with the 
findings of Lin et al24 who gave three categories of 
treatment among diabetic patients with metformin 
(1000 mg/day to one group, 1500mg/day to anoth-
er and 2000mg/day to the last group). They noted 
followed up patients at 6 months and 12 months 
after therapy. They noted improvement in lipid 
profile of all patients in all categories. They also 
concluded that metformin modifies serum lipid 
in a dosage- independent manner. Which implies 
that lower dose is adequate to achieve the lipid 
lowering effect of metformin in type 2 diabetes 
patients thus avoiding the side effect associated 
with higher dose.

Conclusion: 
In this study people of fourth or fifth decade of 
age were frequently seek medical advice for 
diabetes mellitus. There is no male or female 
preponderance as both sex are almost equally in 
risk of DM. Educated populations and people 
from urban area were more  concern about their 
follow up visits for DM. Incidence of DM didn’t 
vary significantly with the economical  status as 
poor, middle class and solvent are equally affect-
ed by DM . They commonly present with classical 
symptoms of diabetes mellitus. At the same time 
some are incidentally diagnosed  as a case of  DM 
during routine checkup on outdoor visit. 
Metformin has been introduced in all patients of 
newly detected diabetes mellitus apart from those 
who are not ideal candidate for metformin. Their 
base line lipid profile was significantly 
improved with metformin after a certain period 
. Metformin has a beneficial role in lipid profile in 

newly detected type 2 DM patients.  However , 
further larger cohort study is needed to finalize the 
findings.

Limitation of the study:
This is a single center based study, sample size 
was not so big and long term follows up was not 
possible.

Recommendations:
Depending upon the study findings, following 
recommendations are suggested:
1. This findings could be used to design further 

randomized controlled trial
2. Type 2 DM patients should be prescribed 

metformin along with other drugs if not 
contraindicated
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Lipid Profile Changes in Type 2 Diabetes Mellitus

Introduction:
Diabetes is a serious, chronic disease that occurs 
either when the pancreas does not produce 
enough insulin (a hormone that regulates blood 
sugar, or glucose) , or when the body cannot 
effectively use the insulin it produces.1 The 
International Diabetes Federation (IDF) estimated 
that 1 in 11 adults aged 20–79 years had diabe-
tes mellitus globally in 2015, 90% of whom have 
type 2 diabetes mellitus (T2DM).2,3 Asia is a major 
area of the rapidly emerging T2DM global 

epidemic, with China and India the top two 
epicentres.3  In Bangladesh, the overall prevalence 
of type 2 diabetes ranged between 4.5% and 
35.0% with male predominance in urban areas 
and vice-versa in rural areas.4

Several studies supported that the onset of both 
micro and macrovascular complications is more 
than those with poor glycemic control.5,6 Dyslip-
idemia is a well-recognized and modifiable 
cardiovascular disease risk factors and plays an 
important role in the progress of atherosclerosis, 

the underlying pathology of CVD.7 The prevalence 
of dyslipidemia in type 2 diabetes is double with 
respect to the general population.8 The character-
istic features of diabetic dyslipidemia are a high 
plasma triglyceride concentration, low HDL 
cholesterol concentration and increased concen-
tration of small dense LDL-cholesterol parti-
cles. Strategies aimed at primary prevention 
dyslipidemia along with glycemic control provide 
an outstanding opportunity for reducing the onset 
and burden of cardiovascular (CV) disease.9 The 
American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes 
(EASD) recommend lifestyle modifications and 
initiation of metformin therapy in newly 
diagnosed patients with T2DM.11 Besides this, it 
is the most commonly prescribed anti-diabetic 
drugs in the world.12,13 It inhibits hepatic glucose 
production, increases glucose uptake, and serves 
as an insulin sensitizer.10 Therefore, it has been 
believed that can be useful in management of 
dyslipidemia in diabetic individuals and few 
studies showed positive result. However, still there 
is no consensus regarding this issue. For that 
reason, the study was designed to see the pattern 
of changes in lipid profile after initiation of 
metformin in Type 2 DM.

Materials and Methods:
This prospective longitudinal study was planned 
to evaluate the role of metformin on lipid profile 
in Type 2 DM patients attending the outpatients 
department of  Medicine of Rangpur Medical 
college Hospital from 01 november 2018 to 01 
may 2019 over a period of six months after 
approval of protocol by ethical committee. We 
used purposive convenient sampling for patient 
selection.  During the study period, 300 newly 
diagnosed Type2 DM patients  of more than 18 
years with dyslipidemia attending at OPD were 
included in this study. Patients having any kind 
of microvascular and macrovascular complica-
tions, type I DM, severely ill patient, patients 
already receiving treatment for dyslipidemia, 
known case of chronic kidney disease, hepatic 
disease, pregnancy or patients having contraindi-
cation of metformin use were excluded from 
the study. Prior interview of the patients, written 
informed consent were obtained from the patients 
and or guardian. Face to face interview were 
conducted by using a semi-structured question-
naire containing socio-demographic parameters 

and relevant information of DM measuring of 
fasting and two hours after blood sugar and 
measuring of fasting lipid profile by formula 
LDL-C (mg/dl) = total cholesterol-HDL-C- 
(TRIGLYCERIDES/5) (Friedewald calculation). In 
this study, all patients received tab metformin 500 
mg to 2500 mg( as per need) daily along with 
standard diet and exercise schedule. During 
inclusion of the study, 5 ml blood were collected 
with maintaining proper aseptic precautions for 
lipid level estimation. Similarly, at day 60 all of the 
study participants were requested to perform 
another lipid profile in same lab and sample 
procedure of estimation. Both report were 
analyzed further. After collection of all the 
required data, these were checked, verified for 
consistency and tabulated using the SPSS (v. 20) 
software. Statistical significance is set as 95% 
confidence level at 5% acceptable error level. 
Data were presented as the proportion of valid 
cases for discrete variables and as means ± 
standard deviations and/or medians with inter-
quartile ranges for continuous variables. Differ-
ences and/or relation in baseline characteristics 
were compared using unpaired t test and the 
Pearson chi square test. Results were presented 
with a 95% confidence interval (95% CI). A p 
value of <0.05 was considered significant.

Result:
Total 300 patients of diabetes mellitus type 2 were 
included in this study. Mean age was 45.65±11.51 
years, ranging from 25 to 71 years. Majority patients 
(39%) were aged >50 years. (Figure-1)  

Figure-1: Distribution of age among patients 
(n=300)

Of 300 patients, 52% were male and 48% were 
female.  (Figure-2)  

Serum lipid level was classified using ATP III 
targets of serum lipid level in diabetes patients. 
Serum total cholesterol level at admission was 
desirable in 69%, borderline high in 14% and 
high in 17%. Sixty days after metformin therapy it 
was desirable in 77%, borderline high in 9% and 
high in 14% patients (Table-III).

Table-III: Serum total cholesterol level at admis-
sion and 60 days after metformin therapy 

Serum LDL cholesterol level at admission was 
optimal in 51%, near optimal in 30%, borderline 
high in 8% and high in 11%. Sixty days after 
metformin therapy it was desirable in 57%, near 
optimal in 28.3%, borderline high in 11.3% and 
high in 3.3% patients (Table-IV).

Table-IV: Serum LDL cholesterol level at admis-
sion and 60 days after metformin therapy

Serum HDL level at admission was low in 53%, 
normal in 39% and high in 8%. Sixty days after 
metformin therapy it was low in 42%, normal in 
47.7% and high in 10.3% patients (Table-V). 

Table-V: Serum HDL cholesterol level at admission 
and 60 days after metformin therapy

Serum TG level at admission was normal in 44%, 
borderline high in 35%, high in 16% and very 
high in 5% patients. Sixty days after metformin 
therapy it was normal in 52.3%, borderline high 
in 27.7% and high in 20% patients (Table-VI).

Table-VI: Serum TG level at admission and 60 days 
after metformin therapy  

Discussion:
Total 300 patients of type 2 diabetes mellitus were 
studied. Mean age of the study population was 
45.65±11.51 years. Majority patients were aged 
more than 50 years (39%). Previous studies have 
shown that diabetes mellitus is more common 
among older patients. Islam14 found a mean age 
of 46.81±9.98 years among 112 patients of type 
II diabetes mellitus.  Imam15 found that diabetic 
prevalence is higher in the age group >= 40 years 
which is more than twice as compared to age 
group < 40 years. Akter et al16 recorded a mean 
age of 53.01±0.54 years among diabetes patients. 
Haque et al.17 studied complications among 

diabetic patients. In their study the mean age of 
400 patients was 55.18±11.24 years. Rana et al18 
found 51% patients aged more than 50 years in 
their study conducted in India.

Sex distribution of diabetes patients were nearly 
equal in this study. Among all, 52% patients 
were male and 48% patients were female. Akhter 
et al19 found studied the prevalence of diabetes 
in a rural population of Bangladesh and found 
468 male (55.9%) and 368 female (44.1%) female 
patients with diabetes, which roughly corresponds 
roughly with the findings of this study. But, in 
contrast to this study Chowdhury et al20 and Bhow-
mik et al21 found higher female prevalence of 
diabetes. Chowdhury et al20 found 52.1% male 
diabetic patients and 47.9% female diabetic 
patients. Bhowmik et al21 found 44.2% male and 
55.8% female diabetic patients.

In this study majority patients were housewives 
(27%), followed by 25% doing non-government 
jobs and 22% businessman in second and third. 
Overall occupational status shows that most of the 
patients were doing activity requiring less physical 
work. Sitting idle decreases the work perfor-
mance of large skeletal muscles in legs and back. 
Over the time course of a single day, physical 
inactivity may induce negative effects on 
relatively fast acting cellular processes in the 
skeletal muscles or other tissues. This may have 
chronic effects on the propensity to become over-
weight leading to diabetes.22

Majority patients came from higher income cate-
gory and had a monthly income of 40000 BDT 
(30%).  This corresponds with the findings of 
Chowdhury et al20, Akter et al16 and Islam14. 
Educated and wealthy individuals may be used to 
living in urban areas, consuming more fast food, 
and fatty foods, as well as participating less in 
physical exercise, which may be the important 
causes of being overweight and obese, prolonging 
the correlate of diabetes23.
On admission mean fasting blood sugar was 
8.69±0.22 mmol/l, mean 2HABF was 11.97±0.34 
mmol/l and mean HbA1c was 8.08±1.77%. In 
comparison Bhowmik et al21 found mean FBS of 
9.5 mmol/l and mean 2HABF of 13.9 mmo/l 
among diabetic patients which is nearly similar to 
the findings of this study. Mean HbA1c was at 
admission was 8.00±1.83 among diabetic patients 
in the study by Lin et al24 which concordant with 
the findings of this study.

Mean TC at admission was 192.55±52.21 
mg/dl, mean LDL was 110.99±28.11 mg/dl, 
mean HDL was 43.16±9.64 mg/dl and mean TG 
was 192.01±100.46 mg/dl. In the study conducted 
by Bhowmik et al mean TC, LDL, HDL and TG 
was respectively 4.9mmol/l, 2.84mmol/l, 
0.81mmo/l and 1.9 mmol/l which translates to 
respectively 189.48 mg/dl, 109.82mg/dl, 
31.3mg/dl and 168.282 mg/dl. Which nearly-
corresponds to the findings of this study.
All the patients were given metformin for 60 
days. Sixty days after treatment with metformin 
significant improvement was noted across all 
categories of serum lipid profile in this study. 
TC, LDL and TG decreased significantly after 60 
days of metformin therapy. HDL increased signifi-
cantly after metformin therapy in diabetic 
patients. This findings is consistent with the 
findings of Lin et al24 who gave three categories of 
treatment among diabetic patients with metformin 
(1000 mg/day to one group, 1500mg/day to anoth-
er and 2000mg/day to the last group). They noted 
followed up patients at 6 months and 12 months 
after therapy. They noted improvement in lipid 
profile of all patients in all categories. They also 
concluded that metformin modifies serum lipid 
in a dosage- independent manner. Which implies 
that lower dose is adequate to achieve the lipid 
lowering effect of metformin in type 2 diabetes 
patients thus avoiding the side effect associated 
with higher dose.

Conclusion: 
In this study people of fourth or fifth decade of 
age were frequently seek medical advice for 
diabetes mellitus. There is no male or female 
preponderance as both sex are almost equally in 
risk of DM. Educated populations and people 
from urban area were more  concern about their 
follow up visits for DM. Incidence of DM didn’t 
vary significantly with the economical  status as 
poor, middle class and solvent are equally affect-
ed by DM . They commonly present with classical 
symptoms of diabetes mellitus. At the same time 
some are incidentally diagnosed  as a case of  DM 
during routine checkup on outdoor visit. 
Metformin has been introduced in all patients of 
newly detected diabetes mellitus apart from those 
who are not ideal candidate for metformin. Their 
base line lipid profile was significantly 
improved with metformin after a certain period 
. Metformin has a beneficial role in lipid profile in 

newly detected type 2 DM patients.  However , 
further larger cohort study is needed to finalize the 
findings.

Limitation of the study:
This is a single center based study, sample size 
was not so big and long term follows up was not 
possible.

Recommendations:
Depending upon the study findings, following 
recommendations are suggested:
1. This findings could be used to design further 

randomized controlled trial
2. Type 2 DM patients should be prescribed 

metformin along with other drugs if not 
contraindicated
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Introduction:
Overweight and obesity has been recognized as 
public health problem worldwide. Increasing 
trend of obesity among adolescents is a worldwide 
phenomenon and considered as one of the major 
public health challenges of the 21st century.1 Over-
weight and obesity are nutritional disorders 
emanating from calorie imbalances. These disor-
ders develop when calorie consumption surpasses 
calorie expenditure and the excess calorie gradu-
ally accumulates which later results into abnormal 

weight gain.2 The World Health Organization 
(WHO) recommends the cut off values of body 
mass index (BMI) for the definitions of overweight 
and obesity for Asian populations which are as 
normal weight: BMI 18.5 to 22.9 kg/m2, over-
weight: BMI 23 to 24.9 kg/m2 and obese: BMI ≥25 
kg/m2,3

Adolescence is the period of transition between 
childhood and adulthood. There are physical, 
intellectual, social and emotional change occur 
during these period.4 According to World Health 

Organization (WHO), adolescence as the period 
of life between the age of 10 and 19 years.5 
Adolescence is a crucial part of their life and is 
considered to be one of the critical periods for the 
development of overweight or obesity.6.7 Accord-
ing to UNFPA and WHO, adolescents currently 
comprise one-sixth of the world’s population and 
over 90% of adolescents live in sub-Saharan Africa 
and in South and South-east Asia in 2017.8 There 
were about 34 million adolescents in Bangladesh, 
who make up about 21% of total population.9 The 
prevalence of overweight and obesity among 
adolescents has increased over the last three 
decades particularly in Asia.2 In a recent study the 
highest prevalence of overweight was found in the 
United States and the lowest in Lithuania.10

All obese individuals are overweight but all over-
weight individuals are not necessarily obese.3 
Overweight and obesity negatively affects body 
strength, lower body mobility and daily activi-
ties.11 Adolescents who are overweight or obese 
often experience significant social pressure, stress 
and difficulties accomplishing developmental 
tasks.12 Autonomic nerve dysfunction also co-exist 
in addition to recognized complication caused by 
overweight or obesity.13 The autonomic nervous 
system (ANS) is responsible for regulation and 
integration of internal organs functions.14 Excess 
weight induces ANS dysfunction, which may be 
involved in the hemodynamic and metabolic alter-
ations that increase the cardiovascular risks of 
overweight or obese individuals, i.e. hypertension, 
insulin resistance and dyslipidemia.15

The assessment of ANS requires recording the 
response of an end organ to physiological maneu-
vers. Changes in heart rate by a stimulus which 
reflects parasympathetic modulation. The simple, 
reliable and non-invasive deep breathing test 
based on cardiovascular reflexes is useful tool for 
evaluation of parasympathetic modulation of the 
heart.16,17 Normally heart rate varies continually 
but this depends on an intact parasympathetic 
nerve supply.15 When breathing at a normal rate, 
the heart rate varies with the phases of respiration. 
It accelerates during inspiration and decelerates 
during expiration, especially if the depth of breath-
ing is increased due to fluctuations in parasympa-
thetic output to heart. During inspiration, impulses 
in the vagi from the stretch receptors in the lungs 
inhibit the cardio-inhibitory area. The tonic vagal 
discharge that keeps the h  eart rate slow decreases 

and the heart rate rises.18 Heart rate variation to 
deep breathing significantly lower in overweight 
adolescents.19

Overweight and obesity related health problems 
are becoming quite common in our community.20 
Its health consequences ranges from increased risk 
of serious chronic conditions that reduce the over-
all quality of life to premature death.21 Therefore, 
emphasis should be laid on early detection of the 
autonomic dysfunction in overweight adolescent 
population.7 So, the present study has been 
designed to assess the changes of cardiac para-
sympathetic nerve function status in overweight 
adolescents.

Methods:
The cross-sectional analytical study was conduct-
ed in the Department of Physiology, Rangpur 
Medical College, Rangpur from July 2018 to June 
2019. A total number of 60 healthy male adoles-
cents, aged 17-19 years were included in this 
study from different areas of Rangpur districts, 
Bangladesh. Before perform the parasympathetic 
nerve function tests and collection of samples all 
the subjects were explained clearly about the 
objectives and the procedure of the study. 
Informed written consent of the study subjects 
were taken in easily understandable Bengali phras-
es. A standard questionnaire was filled up after 
taking history and thorough clinical examinations.
All the study subjects were divided into two 
groups on the basis of their body mass index, 
among them 30 male normal weight adolescents 
were denoted as group A and 30 male overweight 
adolescents were denoted as group B. They were 
matched with age and socioeconomic condition. 
Study was carried out with prior protocol 
approved by the thesis protocol review committee 
and ethical committee of Rangpur Medical 
College, Rangpur. Obese and history of diabetes 
mellitus, hypertension, chronic renal failure, 
cardiac complication, obstructive lung diseases 
and liver diseases, tobacco users and alcoholics, 
any neurological disorders, psychiatric disorders 
(depression), endocrine disorders (thyroid, adrenal 
etc.), previous history of head injury and trained 
athletes were taken as exclusion criteria.
For calculation of BMI weight in Kg and height in 
m2 of each subject was taken by medical weigh-
ing machine and measuring tape respectively.
From the previous night up to the examination, 
they should not undergo any physical or mental 

stress and not to take any sedatives or any drugs 
affecting central nervous system. Then the auto-
nomic nerve function parameters were assessed by 
cardiovascular autonomic reflex tests using sphyg-
momanometer (mercury manometer) and ECG 
machine. Blood glucose, serum creatinine and 
serum alanine amino transferase level were 
measured to exclude diabetes mellitus, chronic 
renal failure and liver diseases respectively. FEV1 
was also measured to exclude obstructive lung 
disease. Heart rate response to deep breathing test 
was conducted in a comfortable environment in 
the departmental physiology laboratory from 
9.00am - 2.30 pm.
Resting Pulse Rate22

The subjects were asked to take rest for 10 minutes 
in supine position and radial pulse rate was 
recorded in supine position and expressed as 
beats/min. Three reading were taken and the 
average of the three was taken as the resting pulse 
rate.
Heart Rate Response to Deep Breathing23 
The subject was asked to sit quietly and then asked 
to take breathe deeply and evenly at 6 breaths per 
minute (5 seconds in; 5 seconds out), thus 
completing one breathing cycle. Repeat this 
procedure for 3 times. An electrocardiogram was 
recorded throughout the period of deep breathing, 
with a marker used to indicate the onset of each 
inspiration and expiration. The maximum and 
minimum heart rate during each 10 seconds 
breathing cycle measured. The mean of the differ-
ence during 3 successive 10 seconds breathing 
cycle taken for calculating the heart rate varia-
tions.
Heart rate variation: maximum – minimum heart 
rate
Normal: ≥15 beats/min, Borderline: 11-14 
beats/min, Abnormal: ≤ 10 beats/min 

Figure-1: Representative tracing of deep breath-
ing test23

All data were recorded systematically in a 
preformed history sheet and all statistical analysis 
was done by computer using the software 
SPSS-23.0 version for windows. Comparison 
between male overweight with normal weight 
adolescents were done by unpaired t tests. In the 
interpretation of results, <0.05 level of probability 
(p) was accepted as significance.

Result:
The mean±SD of age were 17.967±0.890 years in 
group A and 18.100±0.803 years in group B. The 
mean±SD of height were 1.639±0.049 m in group 
A and 1.646±0.058 m in group B. The mean ± SD 
of weight were 56.600 ± 4.415 kg in group A and 
64.567±4.508 kg in group B. The mean ± SD of 
body mass index were 21.082 ± 1.271 kg/m2 in 
group A and 23.784 ± .536 kg/m2 in group B.

The age and height were statistically non-signifi-
cant between the groups but weight and BMI were 
statistically highly significant in group B than 
group A (Table–I).

The mean ± SD of resting heart rate were 74.4333 
± 6.73480 beats/min in group A and 81.8000 ± 
7.35035 beats/min in group B. The mean resting 
heart rate were significantly (p<0.001) higher in 
group B than A (Table –II).

Normal Heart rate = 60 – 90 beats / min. 24
The mean ± SD of heart rate response to deep 
breathing were 20.9667 ± 3.59581 and 18.8667 ± 
2.56949 beats/min in group A and group B respec-
tively

Discussion:
The present study was carried out to observe the 
changes in heart rate response to deep breathing 
test in between healthy normal weight and over-
weight male adolescents. BMI was calculated to 
differentiate normal weight and overweight 
individuals. In overweight male adolescents, mean 
value of heart rate response to deep breathing was 
significantly (p<0.05) lower than normal weight 
male adolescents. The finding is in consistent with 
that of some other investigators.17,25,26 In contrast 
some other researchers did not find any significant 
difference in overweight and normal weight 
adolescents.27,28

The exact mechanisms involved for the impair-
ment of autonomic nerve functions in male over-
weight adolescents cannot be established clearly. 
Changes in the autonomic nervous system activity 
begin in the overweight and may become more 
prominent in the obese thus indicating increased 
cardiovascular risk.29 The result of our study 
suggested that with increased body mass index, 
modification in the autonomic nervous system and 
the frequency of involvement of cardiovascular 
autonomic function impairment also increased in 
overweight adolescents.
Gradual development of insulin resistance in 
target tissues with the beginning of excess weight 
gain in overweight is responsible for subsequent 
development of hyperinsulinemia. This hyperinsu-
linemia has got a role in low cardiac vagal activity. 
But several researchers made various suggestions 
such as high insulin level or insulin resistance 
might cause damage to autonomic nerves at any 
level of their reflex arc, insulin resistance might 
cause deterioration of microcirculation in many 
tissues including nerves which might lead to 
neural ischemia and thereby damage of cardiac 
parasympathetic nerve terminals occur at the level 
of cardiac muscle or vascular wall.13

From this above discussion, it has been shown that 
significantly lower values of heart rate response to 

deep breathing indicates parasympathetic impair-
ment or decreased vagal tone may occur due to 
decrease baroreflex activity in male overweight 
adolescents.

Conclusion:
After analyzing the results of the study, it can be 
concluded that decreased parasympathetic nerve 
activity in male overweight adolescents, as evalu-
ated by heart rate response to deep breathing 
strongly indicates the need for the early holistic 
care of these adolescents to allow them to avoid 
the onset of future complications. However further 
studies with large size samples of different age 
groups and comparison between sexes are recom-
mended for more precise evaluation to aid in iden-
tification of those prone to weight gain and are at 
higher risk of cardiovascular complications.
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Abstract
Background:
Overweight among the adolescents has been observed as one of a 
serious public health challenge of the 21st century by World Health 
Organization (WHO)
Objectives:
To assess parasympathetic nerve function by heart rate response to deep 
breathing in male overweight adolescents.
Methods:
This cross-sectional analytical study was conducted from July 2018 to 
June 2019 in the Department of Physiology, Rangpur Medical College, 
Rangpur. After obtaining permission, subjects who would meet the 
inclusion and exclusion criteria were enrolled in the study after briefing 
them objectives of the study. A total number of 60 adolescents were 
selected, among them 30 were healthy male adolescents with normal 
weight (Group-A) and 30 were healthy male overweight adolescents 
(Group-B). The evaluation of parasympathetic nerve function in male 
overweight adolescents were done by performing deep breathing test. 
For statistical analysis unpaired t test was performed.
Results:
Heart rate response to deep breathing was significantly (p<0.01) lower 
in male overweight adolescents than those of male normal weight 
adolescents.
Conclusion:
The study concluded that decrease heart rate response to deep breath-
ing test in male overweight adolescents indicate in the parasympathetic 
nerve dysfunction.

Key words: Overweight, Adolescents, Deep breathing test, Parasympa-
thetic nerve function. 
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Introduction:
Overweight and obesity has been recognized as 
public health problem worldwide. Increasing 
trend of obesity among adolescents is a worldwide 
phenomenon and considered as one of the major 
public health challenges of the 21st century.1 Over-
weight and obesity are nutritional disorders 
emanating from calorie imbalances. These disor-
ders develop when calorie consumption surpasses 
calorie expenditure and the excess calorie gradu-
ally accumulates which later results into abnormal 

weight gain.2 The World Health Organization 
(WHO) recommends the cut off values of body 
mass index (BMI) for the definitions of overweight 
and obesity for Asian populations which are as 
normal weight: BMI 18.5 to 22.9 kg/m2, over-
weight: BMI 23 to 24.9 kg/m2 and obese: BMI ≥25 
kg/m2,3

Adolescence is the period of transition between 
childhood and adulthood. There are physical, 
intellectual, social and emotional change occur 
during these period.4 According to World Health 

Organization (WHO), adolescence as the period 
of life between the age of 10 and 19 years.5 
Adolescence is a crucial part of their life and is 
considered to be one of the critical periods for the 
development of overweight or obesity.6.7 Accord-
ing to UNFPA and WHO, adolescents currently 
comprise one-sixth of the world’s population and 
over 90% of adolescents live in sub-Saharan Africa 
and in South and South-east Asia in 2017.8 There 
were about 34 million adolescents in Bangladesh, 
who make up about 21% of total population.9 The 
prevalence of overweight and obesity among 
adolescents has increased over the last three 
decades particularly in Asia.2 In a recent study the 
highest prevalence of overweight was found in the 
United States and the lowest in Lithuania.10

All obese individuals are overweight but all over-
weight individuals are not necessarily obese.3 
Overweight and obesity negatively affects body 
strength, lower body mobility and daily activi-
ties.11 Adolescents who are overweight or obese 
often experience significant social pressure, stress 
and difficulties accomplishing developmental 
tasks.12 Autonomic nerve dysfunction also co-exist 
in addition to recognized complication caused by 
overweight or obesity.13 The autonomic nervous 
system (ANS) is responsible for regulation and 
integration of internal organs functions.14 Excess 
weight induces ANS dysfunction, which may be 
involved in the hemodynamic and metabolic alter-
ations that increase the cardiovascular risks of 
overweight or obese individuals, i.e. hypertension, 
insulin resistance and dyslipidemia.15

The assessment of ANS requires recording the 
response of an end organ to physiological maneu-
vers. Changes in heart rate by a stimulus which 
reflects parasympathetic modulation. The simple, 
reliable and non-invasive deep breathing test 
based on cardiovascular reflexes is useful tool for 
evaluation of parasympathetic modulation of the 
heart.16,17 Normally heart rate varies continually 
but this depends on an intact parasympathetic 
nerve supply.15 When breathing at a normal rate, 
the heart rate varies with the phases of respiration. 
It accelerates during inspiration and decelerates 
during expiration, especially if the depth of breath-
ing is increased due to fluctuations in parasympa-
thetic output to heart. During inspiration, impulses 
in the vagi from the stretch receptors in the lungs 
inhibit the cardio-inhibitory area. The tonic vagal 
discharge that keeps the h  eart rate slow decreases 

and the heart rate rises.18 Heart rate variation to 
deep breathing significantly lower in overweight 
adolescents.19

Overweight and obesity related health problems 
are becoming quite common in our community.20 
Its health consequences ranges from increased risk 
of serious chronic conditions that reduce the over-
all quality of life to premature death.21 Therefore, 
emphasis should be laid on early detection of the 
autonomic dysfunction in overweight adolescent 
population.7 So, the present study has been 
designed to assess the changes of cardiac para-
sympathetic nerve function status in overweight 
adolescents.

Methods:
The cross-sectional analytical study was conduct-
ed in the Department of Physiology, Rangpur 
Medical College, Rangpur from July 2018 to June 
2019. A total number of 60 healthy male adoles-
cents, aged 17-19 years were included in this 
study from different areas of Rangpur districts, 
Bangladesh. Before perform the parasympathetic 
nerve function tests and collection of samples all 
the subjects were explained clearly about the 
objectives and the procedure of the study. 
Informed written consent of the study subjects 
were taken in easily understandable Bengali phras-
es. A standard questionnaire was filled up after 
taking history and thorough clinical examinations.
All the study subjects were divided into two 
groups on the basis of their body mass index, 
among them 30 male normal weight adolescents 
were denoted as group A and 30 male overweight 
adolescents were denoted as group B. They were 
matched with age and socioeconomic condition. 
Study was carried out with prior protocol 
approved by the thesis protocol review committee 
and ethical committee of Rangpur Medical 
College, Rangpur. Obese and history of diabetes 
mellitus, hypertension, chronic renal failure, 
cardiac complication, obstructive lung diseases 
and liver diseases, tobacco users and alcoholics, 
any neurological disorders, psychiatric disorders 
(depression), endocrine disorders (thyroid, adrenal 
etc.), previous history of head injury and trained 
athletes were taken as exclusion criteria.
For calculation of BMI weight in Kg and height in 
m2 of each subject was taken by medical weigh-
ing machine and measuring tape respectively.
From the previous night up to the examination, 
they should not undergo any physical or mental 

stress and not to take any sedatives or any drugs 
affecting central nervous system. Then the auto-
nomic nerve function parameters were assessed by 
cardiovascular autonomic reflex tests using sphyg-
momanometer (mercury manometer) and ECG 
machine. Blood glucose, serum creatinine and 
serum alanine amino transferase level were 
measured to exclude diabetes mellitus, chronic 
renal failure and liver diseases respectively. FEV1 
was also measured to exclude obstructive lung 
disease. Heart rate response to deep breathing test 
was conducted in a comfortable environment in 
the departmental physiology laboratory from 
9.00am - 2.30 pm.
Resting Pulse Rate22

The subjects were asked to take rest for 10 minutes 
in supine position and radial pulse rate was 
recorded in supine position and expressed as 
beats/min. Three reading were taken and the 
average of the three was taken as the resting pulse 
rate.
Heart Rate Response to Deep Breathing23 
The subject was asked to sit quietly and then asked 
to take breathe deeply and evenly at 6 breaths per 
minute (5 seconds in; 5 seconds out), thus 
completing one breathing cycle. Repeat this 
procedure for 3 times. An electrocardiogram was 
recorded throughout the period of deep breathing, 
with a marker used to indicate the onset of each 
inspiration and expiration. The maximum and 
minimum heart rate during each 10 seconds 
breathing cycle measured. The mean of the differ-
ence during 3 successive 10 seconds breathing 
cycle taken for calculating the heart rate varia-
tions.
Heart rate variation: maximum – minimum heart 
rate
Normal: ≥15 beats/min, Borderline: 11-14 
beats/min, Abnormal: ≤ 10 beats/min 

Figure-1: Representative tracing of deep breath-
ing test23

All data were recorded systematically in a 
preformed history sheet and all statistical analysis 
was done by computer using the software 
SPSS-23.0 version for windows. Comparison 
between male overweight with normal weight 
adolescents were done by unpaired t tests. In the 
interpretation of results, <0.05 level of probability 
(p) was accepted as significance.

Result:
The mean±SD of age were 17.967±0.890 years in 
group A and 18.100±0.803 years in group B. The 
mean±SD of height were 1.639±0.049 m in group 
A and 1.646±0.058 m in group B. The mean ± SD 
of weight were 56.600 ± 4.415 kg in group A and 
64.567±4.508 kg in group B. The mean ± SD of 
body mass index were 21.082 ± 1.271 kg/m2 in 
group A and 23.784 ± .536 kg/m2 in group B.

The age and height were statistically non-signifi-
cant between the groups but weight and BMI were 
statistically highly significant in group B than 
group A (Table–I).

The mean ± SD of resting heart rate were 74.4333 
± 6.73480 beats/min in group A and 81.8000 ± 
7.35035 beats/min in group B. The mean resting 
heart rate were significantly (p<0.001) higher in 
group B than A (Table –II).

Normal Heart rate = 60 – 90 beats / min. 24
The mean ± SD of heart rate response to deep 
breathing were 20.9667 ± 3.59581 and 18.8667 ± 
2.56949 beats/min in group A and group B respec-
tively

Discussion:
The present study was carried out to observe the 
changes in heart rate response to deep breathing 
test in between healthy normal weight and over-
weight male adolescents. BMI was calculated to 
differentiate normal weight and overweight 
individuals. In overweight male adolescents, mean 
value of heart rate response to deep breathing was 
significantly (p<0.05) lower than normal weight 
male adolescents. The finding is in consistent with 
that of some other investigators.17,25,26 In contrast 
some other researchers did not find any significant 
difference in overweight and normal weight 
adolescents.27,28

The exact mechanisms involved for the impair-
ment of autonomic nerve functions in male over-
weight adolescents cannot be established clearly. 
Changes in the autonomic nervous system activity 
begin in the overweight and may become more 
prominent in the obese thus indicating increased 
cardiovascular risk.29 The result of our study 
suggested that with increased body mass index, 
modification in the autonomic nervous system and 
the frequency of involvement of cardiovascular 
autonomic function impairment also increased in 
overweight adolescents.
Gradual development of insulin resistance in 
target tissues with the beginning of excess weight 
gain in overweight is responsible for subsequent 
development of hyperinsulinemia. This hyperinsu-
linemia has got a role in low cardiac vagal activity. 
But several researchers made various suggestions 
such as high insulin level or insulin resistance 
might cause damage to autonomic nerves at any 
level of their reflex arc, insulin resistance might 
cause deterioration of microcirculation in many 
tissues including nerves which might lead to 
neural ischemia and thereby damage of cardiac 
parasympathetic nerve terminals occur at the level 
of cardiac muscle or vascular wall.13

From this above discussion, it has been shown that 
significantly lower values of heart rate response to 

deep breathing indicates parasympathetic impair-
ment or decreased vagal tone may occur due to 
decrease baroreflex activity in male overweight 
adolescents.

Conclusion:
After analyzing the results of the study, it can be 
concluded that decreased parasympathetic nerve 
activity in male overweight adolescents, as evalu-
ated by heart rate response to deep breathing 
strongly indicates the need for the early holistic 
care of these adolescents to allow them to avoid 
the onset of future complications. However further 
studies with large size samples of different age 
groups and comparison between sexes are recom-
mended for more precise evaluation to aid in iden-
tification of those prone to weight gain and are at 
higher risk of cardiovascular complications.
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Introduction:
Overweight and obesity has been recognized as 
public health problem worldwide. Increasing 
trend of obesity among adolescents is a worldwide 
phenomenon and considered as one of the major 
public health challenges of the 21st century.1 Over-
weight and obesity are nutritional disorders 
emanating from calorie imbalances. These disor-
ders develop when calorie consumption surpasses 
calorie expenditure and the excess calorie gradu-
ally accumulates which later results into abnormal 

weight gain.2 The World Health Organization 
(WHO) recommends the cut off values of body 
mass index (BMI) for the definitions of overweight 
and obesity for Asian populations which are as 
normal weight: BMI 18.5 to 22.9 kg/m2, over-
weight: BMI 23 to 24.9 kg/m2 and obese: BMI ≥25 
kg/m2,3

Adolescence is the period of transition between 
childhood and adulthood. There are physical, 
intellectual, social and emotional change occur 
during these period.4 According to World Health 

Organization (WHO), adolescence as the period 
of life between the age of 10 and 19 years.5 
Adolescence is a crucial part of their life and is 
considered to be one of the critical periods for the 
development of overweight or obesity.6.7 Accord-
ing to UNFPA and WHO, adolescents currently 
comprise one-sixth of the world’s population and 
over 90% of adolescents live in sub-Saharan Africa 
and in South and South-east Asia in 2017.8 There 
were about 34 million adolescents in Bangladesh, 
who make up about 21% of total population.9 The 
prevalence of overweight and obesity among 
adolescents has increased over the last three 
decades particularly in Asia.2 In a recent study the 
highest prevalence of overweight was found in the 
United States and the lowest in Lithuania.10

All obese individuals are overweight but all over-
weight individuals are not necessarily obese.3 
Overweight and obesity negatively affects body 
strength, lower body mobility and daily activi-
ties.11 Adolescents who are overweight or obese 
often experience significant social pressure, stress 
and difficulties accomplishing developmental 
tasks.12 Autonomic nerve dysfunction also co-exist 
in addition to recognized complication caused by 
overweight or obesity.13 The autonomic nervous 
system (ANS) is responsible for regulation and 
integration of internal organs functions.14 Excess 
weight induces ANS dysfunction, which may be 
involved in the hemodynamic and metabolic alter-
ations that increase the cardiovascular risks of 
overweight or obese individuals, i.e. hypertension, 
insulin resistance and dyslipidemia.15

The assessment of ANS requires recording the 
response of an end organ to physiological maneu-
vers. Changes in heart rate by a stimulus which 
reflects parasympathetic modulation. The simple, 
reliable and non-invasive deep breathing test 
based on cardiovascular reflexes is useful tool for 
evaluation of parasympathetic modulation of the 
heart.16,17 Normally heart rate varies continually 
but this depends on an intact parasympathetic 
nerve supply.15 When breathing at a normal rate, 
the heart rate varies with the phases of respiration. 
It accelerates during inspiration and decelerates 
during expiration, especially if the depth of breath-
ing is increased due to fluctuations in parasympa-
thetic output to heart. During inspiration, impulses 
in the vagi from the stretch receptors in the lungs 
inhibit the cardio-inhibitory area. The tonic vagal 
discharge that keeps the h  eart rate slow decreases 

and the heart rate rises.18 Heart rate variation to 
deep breathing significantly lower in overweight 
adolescents.19

Overweight and obesity related health problems 
are becoming quite common in our community.20 
Its health consequences ranges from increased risk 
of serious chronic conditions that reduce the over-
all quality of life to premature death.21 Therefore, 
emphasis should be laid on early detection of the 
autonomic dysfunction in overweight adolescent 
population.7 So, the present study has been 
designed to assess the changes of cardiac para-
sympathetic nerve function status in overweight 
adolescents.

Methods:
The cross-sectional analytical study was conduct-
ed in the Department of Physiology, Rangpur 
Medical College, Rangpur from July 2018 to June 
2019. A total number of 60 healthy male adoles-
cents, aged 17-19 years were included in this 
study from different areas of Rangpur districts, 
Bangladesh. Before perform the parasympathetic 
nerve function tests and collection of samples all 
the subjects were explained clearly about the 
objectives and the procedure of the study. 
Informed written consent of the study subjects 
were taken in easily understandable Bengali phras-
es. A standard questionnaire was filled up after 
taking history and thorough clinical examinations.
All the study subjects were divided into two 
groups on the basis of their body mass index, 
among them 30 male normal weight adolescents 
were denoted as group A and 30 male overweight 
adolescents were denoted as group B. They were 
matched with age and socioeconomic condition. 
Study was carried out with prior protocol 
approved by the thesis protocol review committee 
and ethical committee of Rangpur Medical 
College, Rangpur. Obese and history of diabetes 
mellitus, hypertension, chronic renal failure, 
cardiac complication, obstructive lung diseases 
and liver diseases, tobacco users and alcoholics, 
any neurological disorders, psychiatric disorders 
(depression), endocrine disorders (thyroid, adrenal 
etc.), previous history of head injury and trained 
athletes were taken as exclusion criteria.
For calculation of BMI weight in Kg and height in 
m2 of each subject was taken by medical weigh-
ing machine and measuring tape respectively.
From the previous night up to the examination, 
they should not undergo any physical or mental 

stress and not to take any sedatives or any drugs 
affecting central nervous system. Then the auto-
nomic nerve function parameters were assessed by 
cardiovascular autonomic reflex tests using sphyg-
momanometer (mercury manometer) and ECG 
machine. Blood glucose, serum creatinine and 
serum alanine amino transferase level were 
measured to exclude diabetes mellitus, chronic 
renal failure and liver diseases respectively. FEV1 
was also measured to exclude obstructive lung 
disease. Heart rate response to deep breathing test 
was conducted in a comfortable environment in 
the departmental physiology laboratory from 
9.00am - 2.30 pm.
Resting Pulse Rate22

The subjects were asked to take rest for 10 minutes 
in supine position and radial pulse rate was 
recorded in supine position and expressed as 
beats/min. Three reading were taken and the 
average of the three was taken as the resting pulse 
rate.
Heart Rate Response to Deep Breathing23 
The subject was asked to sit quietly and then asked 
to take breathe deeply and evenly at 6 breaths per 
minute (5 seconds in; 5 seconds out), thus 
completing one breathing cycle. Repeat this 
procedure for 3 times. An electrocardiogram was 
recorded throughout the period of deep breathing, 
with a marker used to indicate the onset of each 
inspiration and expiration. The maximum and 
minimum heart rate during each 10 seconds 
breathing cycle measured. The mean of the differ-
ence during 3 successive 10 seconds breathing 
cycle taken for calculating the heart rate varia-
tions.
Heart rate variation: maximum – minimum heart 
rate
Normal: ≥15 beats/min, Borderline: 11-14 
beats/min, Abnormal: ≤ 10 beats/min 

Figure-1: Representative tracing of deep breath-
ing test23

All data were recorded systematically in a 
preformed history sheet and all statistical analysis 
was done by computer using the software 
SPSS-23.0 version for windows. Comparison 
between male overweight with normal weight 
adolescents were done by unpaired t tests. In the 
interpretation of results, <0.05 level of probability 
(p) was accepted as significance.

Result:
The mean±SD of age were 17.967±0.890 years in 
group A and 18.100±0.803 years in group B. The 
mean±SD of height were 1.639±0.049 m in group 
A and 1.646±0.058 m in group B. The mean ± SD 
of weight were 56.600 ± 4.415 kg in group A and 
64.567±4.508 kg in group B. The mean ± SD of 
body mass index were 21.082 ± 1.271 kg/m2 in 
group A and 23.784 ± .536 kg/m2 in group B.

The age and height were statistically non-signifi-
cant between the groups but weight and BMI were 
statistically highly significant in group B than 
group A (Table–I).

The mean ± SD of resting heart rate were 74.4333 
± 6.73480 beats/min in group A and 81.8000 ± 
7.35035 beats/min in group B. The mean resting 
heart rate were significantly (p<0.001) higher in 
group B than A (Table –II).

Normal Heart rate = 60 – 90 beats / min. 24
The mean ± SD of heart rate response to deep 
breathing were 20.9667 ± 3.59581 and 18.8667 ± 
2.56949 beats/min in group A and group B respec-
tively

Discussion:
The present study was carried out to observe the 
changes in heart rate response to deep breathing 
test in between healthy normal weight and over-
weight male adolescents. BMI was calculated to 
differentiate normal weight and overweight 
individuals. In overweight male adolescents, mean 
value of heart rate response to deep breathing was 
significantly (p<0.05) lower than normal weight 
male adolescents. The finding is in consistent with 
that of some other investigators.17,25,26 In contrast 
some other researchers did not find any significant 
difference in overweight and normal weight 
adolescents.27,28

The exact mechanisms involved for the impair-
ment of autonomic nerve functions in male over-
weight adolescents cannot be established clearly. 
Changes in the autonomic nervous system activity 
begin in the overweight and may become more 
prominent in the obese thus indicating increased 
cardiovascular risk.29 The result of our study 
suggested that with increased body mass index, 
modification in the autonomic nervous system and 
the frequency of involvement of cardiovascular 
autonomic function impairment also increased in 
overweight adolescents.
Gradual development of insulin resistance in 
target tissues with the beginning of excess weight 
gain in overweight is responsible for subsequent 
development of hyperinsulinemia. This hyperinsu-
linemia has got a role in low cardiac vagal activity. 
But several researchers made various suggestions 
such as high insulin level or insulin resistance 
might cause damage to autonomic nerves at any 
level of their reflex arc, insulin resistance might 
cause deterioration of microcirculation in many 
tissues including nerves which might lead to 
neural ischemia and thereby damage of cardiac 
parasympathetic nerve terminals occur at the level 
of cardiac muscle or vascular wall.13

From this above discussion, it has been shown that 
significantly lower values of heart rate response to 

deep breathing indicates parasympathetic impair-
ment or decreased vagal tone may occur due to 
decrease baroreflex activity in male overweight 
adolescents.

Conclusion:
After analyzing the results of the study, it can be 
concluded that decreased parasympathetic nerve 
activity in male overweight adolescents, as evalu-
ated by heart rate response to deep breathing 
strongly indicates the need for the early holistic 
care of these adolescents to allow them to avoid 
the onset of future complications. However further 
studies with large size samples of different age 
groups and comparison between sexes are recom-
mended for more precise evaluation to aid in iden-
tification of those prone to weight gain and are at 
higher risk of cardiovascular complications.
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Group A
(n=30) (n=30)

  

Variables
Group B

P value

Resting heart
rate (beats/min) 74.43±6.73 81.80±7.35 0.002** 

Table-II: Showing mean ± SD of resting heart rate 
of study subjects in Group A and Group B 

** =p <0.01

Variable
Group A
(n=30)

Group B
(n=30)

P value

Age-years 17.967± 0.89 18.100±0.80 0.990NS

Height-m 1.64±0.04 1.65±0.05 0.995NS

Weight-kg 56.60±4.41 64.56±4.50 0.000***

BMI (kg/m2) 21.08±1.27 23.78±.53 0.000***

BMI range
(kg/m2)

18.5–22.9 23–24.9

*** = p < 0.001

Table-I: Showing mean ± SD of age, height, 
weight and body mass index of the study subjects 
in group A and group B
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Evaluation of Parasympathetic Nerve Function

Introduction:
Overweight and obesity has been recognized as 
public health problem worldwide. Increasing 
trend of obesity among adolescents is a worldwide 
phenomenon and considered as one of the major 
public health challenges of the 21st century.1 Over-
weight and obesity are nutritional disorders 
emanating from calorie imbalances. These disor-
ders develop when calorie consumption surpasses 
calorie expenditure and the excess calorie gradu-
ally accumulates which later results into abnormal 

weight gain.2 The World Health Organization 
(WHO) recommends the cut off values of body 
mass index (BMI) for the definitions of overweight 
and obesity for Asian populations which are as 
normal weight: BMI 18.5 to 22.9 kg/m2, over-
weight: BMI 23 to 24.9 kg/m2 and obese: BMI ≥25 
kg/m2,3

Adolescence is the period of transition between 
childhood and adulthood. There are physical, 
intellectual, social and emotional change occur 
during these period.4 According to World Health 

Organization (WHO), adolescence as the period 
of life between the age of 10 and 19 years.5 
Adolescence is a crucial part of their life and is 
considered to be one of the critical periods for the 
development of overweight or obesity.6.7 Accord-
ing to UNFPA and WHO, adolescents currently 
comprise one-sixth of the world’s population and 
over 90% of adolescents live in sub-Saharan Africa 
and in South and South-east Asia in 2017.8 There 
were about 34 million adolescents in Bangladesh, 
who make up about 21% of total population.9 The 
prevalence of overweight and obesity among 
adolescents has increased over the last three 
decades particularly in Asia.2 In a recent study the 
highest prevalence of overweight was found in the 
United States and the lowest in Lithuania.10

All obese individuals are overweight but all over-
weight individuals are not necessarily obese.3 
Overweight and obesity negatively affects body 
strength, lower body mobility and daily activi-
ties.11 Adolescents who are overweight or obese 
often experience significant social pressure, stress 
and difficulties accomplishing developmental 
tasks.12 Autonomic nerve dysfunction also co-exist 
in addition to recognized complication caused by 
overweight or obesity.13 The autonomic nervous 
system (ANS) is responsible for regulation and 
integration of internal organs functions.14 Excess 
weight induces ANS dysfunction, which may be 
involved in the hemodynamic and metabolic alter-
ations that increase the cardiovascular risks of 
overweight or obese individuals, i.e. hypertension, 
insulin resistance and dyslipidemia.15

The assessment of ANS requires recording the 
response of an end organ to physiological maneu-
vers. Changes in heart rate by a stimulus which 
reflects parasympathetic modulation. The simple, 
reliable and non-invasive deep breathing test 
based on cardiovascular reflexes is useful tool for 
evaluation of parasympathetic modulation of the 
heart.16,17 Normally heart rate varies continually 
but this depends on an intact parasympathetic 
nerve supply.15 When breathing at a normal rate, 
the heart rate varies with the phases of respiration. 
It accelerates during inspiration and decelerates 
during expiration, especially if the depth of breath-
ing is increased due to fluctuations in parasympa-
thetic output to heart. During inspiration, impulses 
in the vagi from the stretch receptors in the lungs 
inhibit the cardio-inhibitory area. The tonic vagal 
discharge that keeps the h  eart rate slow decreases 

and the heart rate rises.18 Heart rate variation to 
deep breathing significantly lower in overweight 
adolescents.19

Overweight and obesity related health problems 
are becoming quite common in our community.20 
Its health consequences ranges from increased risk 
of serious chronic conditions that reduce the over-
all quality of life to premature death.21 Therefore, 
emphasis should be laid on early detection of the 
autonomic dysfunction in overweight adolescent 
population.7 So, the present study has been 
designed to assess the changes of cardiac para-
sympathetic nerve function status in overweight 
adolescents.

Methods:
The cross-sectional analytical study was conduct-
ed in the Department of Physiology, Rangpur 
Medical College, Rangpur from July 2018 to June 
2019. A total number of 60 healthy male adoles-
cents, aged 17-19 years were included in this 
study from different areas of Rangpur districts, 
Bangladesh. Before perform the parasympathetic 
nerve function tests and collection of samples all 
the subjects were explained clearly about the 
objectives and the procedure of the study. 
Informed written consent of the study subjects 
were taken in easily understandable Bengali phras-
es. A standard questionnaire was filled up after 
taking history and thorough clinical examinations.
All the study subjects were divided into two 
groups on the basis of their body mass index, 
among them 30 male normal weight adolescents 
were denoted as group A and 30 male overweight 
adolescents were denoted as group B. They were 
matched with age and socioeconomic condition. 
Study was carried out with prior protocol 
approved by the thesis protocol review committee 
and ethical committee of Rangpur Medical 
College, Rangpur. Obese and history of diabetes 
mellitus, hypertension, chronic renal failure, 
cardiac complication, obstructive lung diseases 
and liver diseases, tobacco users and alcoholics, 
any neurological disorders, psychiatric disorders 
(depression), endocrine disorders (thyroid, adrenal 
etc.), previous history of head injury and trained 
athletes were taken as exclusion criteria.
For calculation of BMI weight in Kg and height in 
m2 of each subject was taken by medical weigh-
ing machine and measuring tape respectively.
From the previous night up to the examination, 
they should not undergo any physical or mental 

stress and not to take any sedatives or any drugs 
affecting central nervous system. Then the auto-
nomic nerve function parameters were assessed by 
cardiovascular autonomic reflex tests using sphyg-
momanometer (mercury manometer) and ECG 
machine. Blood glucose, serum creatinine and 
serum alanine amino transferase level were 
measured to exclude diabetes mellitus, chronic 
renal failure and liver diseases respectively. FEV1 
was also measured to exclude obstructive lung 
disease. Heart rate response to deep breathing test 
was conducted in a comfortable environment in 
the departmental physiology laboratory from 
9.00am - 2.30 pm.
Resting Pulse Rate22

The subjects were asked to take rest for 10 minutes 
in supine position and radial pulse rate was 
recorded in supine position and expressed as 
beats/min. Three reading were taken and the 
average of the three was taken as the resting pulse 
rate.
Heart Rate Response to Deep Breathing23 
The subject was asked to sit quietly and then asked 
to take breathe deeply and evenly at 6 breaths per 
minute (5 seconds in; 5 seconds out), thus 
completing one breathing cycle. Repeat this 
procedure for 3 times. An electrocardiogram was 
recorded throughout the period of deep breathing, 
with a marker used to indicate the onset of each 
inspiration and expiration. The maximum and 
minimum heart rate during each 10 seconds 
breathing cycle measured. The mean of the differ-
ence during 3 successive 10 seconds breathing 
cycle taken for calculating the heart rate varia-
tions.
Heart rate variation: maximum – minimum heart 
rate
Normal: ≥15 beats/min, Borderline: 11-14 
beats/min, Abnormal: ≤ 10 beats/min 

Figure-1: Representative tracing of deep breath-
ing test23

All data were recorded systematically in a 
preformed history sheet and all statistical analysis 
was done by computer using the software 
SPSS-23.0 version for windows. Comparison 
between male overweight with normal weight 
adolescents were done by unpaired t tests. In the 
interpretation of results, <0.05 level of probability 
(p) was accepted as significance.

Result:
The mean±SD of age were 17.967±0.890 years in 
group A and 18.100±0.803 years in group B. The 
mean±SD of height were 1.639±0.049 m in group 
A and 1.646±0.058 m in group B. The mean ± SD 
of weight were 56.600 ± 4.415 kg in group A and 
64.567±4.508 kg in group B. The mean ± SD of 
body mass index were 21.082 ± 1.271 kg/m2 in 
group A and 23.784 ± .536 kg/m2 in group B.

The age and height were statistically non-signifi-
cant between the groups but weight and BMI were 
statistically highly significant in group B than 
group A (Table–I).

The mean ± SD of resting heart rate were 74.4333 
± 6.73480 beats/min in group A and 81.8000 ± 
7.35035 beats/min in group B. The mean resting 
heart rate were significantly (p<0.001) higher in 
group B than A (Table –II).

Normal Heart rate = 60 – 90 beats / min. 24
The mean ± SD of heart rate response to deep 
breathing were 20.9667 ± 3.59581 and 18.8667 ± 
2.56949 beats/min in group A and group B respec-
tively

Discussion:
The present study was carried out to observe the 
changes in heart rate response to deep breathing 
test in between healthy normal weight and over-
weight male adolescents. BMI was calculated to 
differentiate normal weight and overweight 
individuals. In overweight male adolescents, mean 
value of heart rate response to deep breathing was 
significantly (p<0.05) lower than normal weight 
male adolescents. The finding is in consistent with 
that of some other investigators.17,25,26 In contrast 
some other researchers did not find any significant 
difference in overweight and normal weight 
adolescents.27,28

The exact mechanisms involved for the impair-
ment of autonomic nerve functions in male over-
weight adolescents cannot be established clearly. 
Changes in the autonomic nervous system activity 
begin in the overweight and may become more 
prominent in the obese thus indicating increased 
cardiovascular risk.29 The result of our study 
suggested that with increased body mass index, 
modification in the autonomic nervous system and 
the frequency of involvement of cardiovascular 
autonomic function impairment also increased in 
overweight adolescents.
Gradual development of insulin resistance in 
target tissues with the beginning of excess weight 
gain in overweight is responsible for subsequent 
development of hyperinsulinemia. This hyperinsu-
linemia has got a role in low cardiac vagal activity. 
But several researchers made various suggestions 
such as high insulin level or insulin resistance 
might cause damage to autonomic nerves at any 
level of their reflex arc, insulin resistance might 
cause deterioration of microcirculation in many 
tissues including nerves which might lead to 
neural ischemia and thereby damage of cardiac 
parasympathetic nerve terminals occur at the level 
of cardiac muscle or vascular wall.13

From this above discussion, it has been shown that 
significantly lower values of heart rate response to 

deep breathing indicates parasympathetic impair-
ment or decreased vagal tone may occur due to 
decrease baroreflex activity in male overweight 
adolescents.

Conclusion:
After analyzing the results of the study, it can be 
concluded that decreased parasympathetic nerve 
activity in male overweight adolescents, as evalu-
ated by heart rate response to deep breathing 
strongly indicates the need for the early holistic 
care of these adolescents to allow them to avoid 
the onset of future complications. However further 
studies with large size samples of different age 
groups and comparison between sexes are recom-
mended for more precise evaluation to aid in iden-
tification of those prone to weight gain and are at 
higher risk of cardiovascular complications.
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Table-III: Showing mean ± SD of heart rate 
response to deep breathing of study subjects in 
Group A and Group B  

Variables
Group A
(n=30)

Group B
(n=30) P value

Deep breathing
(beats/min) 20.9667±3.59 18.8667±2.56 0.009**

** = p < 0.01 
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Introduction:
Overweight and obesity has been recognized as 
public health problem worldwide. Increasing 
trend of obesity among adolescents is a worldwide 
phenomenon and considered as one of the major 
public health challenges of the 21st century.1 Over-
weight and obesity are nutritional disorders 
emanating from calorie imbalances. These disor-
ders develop when calorie consumption surpasses 
calorie expenditure and the excess calorie gradu-
ally accumulates which later results into abnormal 

weight gain.2 The World Health Organization 
(WHO) recommends the cut off values of body 
mass index (BMI) for the definitions of overweight 
and obesity for Asian populations which are as 
normal weight: BMI 18.5 to 22.9 kg/m2, over-
weight: BMI 23 to 24.9 kg/m2 and obese: BMI ≥25 
kg/m2,3

Adolescence is the period of transition between 
childhood and adulthood. There are physical, 
intellectual, social and emotional change occur 
during these period.4 According to World Health 

Organization (WHO), adolescence as the period 
of life between the age of 10 and 19 years.5 
Adolescence is a crucial part of their life and is 
considered to be one of the critical periods for the 
development of overweight or obesity.6.7 Accord-
ing to UNFPA and WHO, adolescents currently 
comprise one-sixth of the world’s population and 
over 90% of adolescents live in sub-Saharan Africa 
and in South and South-east Asia in 2017.8 There 
were about 34 million adolescents in Bangladesh, 
who make up about 21% of total population.9 The 
prevalence of overweight and obesity among 
adolescents has increased over the last three 
decades particularly in Asia.2 In a recent study the 
highest prevalence of overweight was found in the 
United States and the lowest in Lithuania.10

All obese individuals are overweight but all over-
weight individuals are not necessarily obese.3 
Overweight and obesity negatively affects body 
strength, lower body mobility and daily activi-
ties.11 Adolescents who are overweight or obese 
often experience significant social pressure, stress 
and difficulties accomplishing developmental 
tasks.12 Autonomic nerve dysfunction also co-exist 
in addition to recognized complication caused by 
overweight or obesity.13 The autonomic nervous 
system (ANS) is responsible for regulation and 
integration of internal organs functions.14 Excess 
weight induces ANS dysfunction, which may be 
involved in the hemodynamic and metabolic alter-
ations that increase the cardiovascular risks of 
overweight or obese individuals, i.e. hypertension, 
insulin resistance and dyslipidemia.15

The assessment of ANS requires recording the 
response of an end organ to physiological maneu-
vers. Changes in heart rate by a stimulus which 
reflects parasympathetic modulation. The simple, 
reliable and non-invasive deep breathing test 
based on cardiovascular reflexes is useful tool for 
evaluation of parasympathetic modulation of the 
heart.16,17 Normally heart rate varies continually 
but this depends on an intact parasympathetic 
nerve supply.15 When breathing at a normal rate, 
the heart rate varies with the phases of respiration. 
It accelerates during inspiration and decelerates 
during expiration, especially if the depth of breath-
ing is increased due to fluctuations in parasympa-
thetic output to heart. During inspiration, impulses 
in the vagi from the stretch receptors in the lungs 
inhibit the cardio-inhibitory area. The tonic vagal 
discharge that keeps the h  eart rate slow decreases 

and the heart rate rises.18 Heart rate variation to 
deep breathing significantly lower in overweight 
adolescents.19

Overweight and obesity related health problems 
are becoming quite common in our community.20 
Its health consequences ranges from increased risk 
of serious chronic conditions that reduce the over-
all quality of life to premature death.21 Therefore, 
emphasis should be laid on early detection of the 
autonomic dysfunction in overweight adolescent 
population.7 So, the present study has been 
designed to assess the changes of cardiac para-
sympathetic nerve function status in overweight 
adolescents.

Methods:
The cross-sectional analytical study was conduct-
ed in the Department of Physiology, Rangpur 
Medical College, Rangpur from July 2018 to June 
2019. A total number of 60 healthy male adoles-
cents, aged 17-19 years were included in this 
study from different areas of Rangpur districts, 
Bangladesh. Before perform the parasympathetic 
nerve function tests and collection of samples all 
the subjects were explained clearly about the 
objectives and the procedure of the study. 
Informed written consent of the study subjects 
were taken in easily understandable Bengali phras-
es. A standard questionnaire was filled up after 
taking history and thorough clinical examinations.
All the study subjects were divided into two 
groups on the basis of their body mass index, 
among them 30 male normal weight adolescents 
were denoted as group A and 30 male overweight 
adolescents were denoted as group B. They were 
matched with age and socioeconomic condition. 
Study was carried out with prior protocol 
approved by the thesis protocol review committee 
and ethical committee of Rangpur Medical 
College, Rangpur. Obese and history of diabetes 
mellitus, hypertension, chronic renal failure, 
cardiac complication, obstructive lung diseases 
and liver diseases, tobacco users and alcoholics, 
any neurological disorders, psychiatric disorders 
(depression), endocrine disorders (thyroid, adrenal 
etc.), previous history of head injury and trained 
athletes were taken as exclusion criteria.
For calculation of BMI weight in Kg and height in 
m2 of each subject was taken by medical weigh-
ing machine and measuring tape respectively.
From the previous night up to the examination, 
they should not undergo any physical or mental 

stress and not to take any sedatives or any drugs 
affecting central nervous system. Then the auto-
nomic nerve function parameters were assessed by 
cardiovascular autonomic reflex tests using sphyg-
momanometer (mercury manometer) and ECG 
machine. Blood glucose, serum creatinine and 
serum alanine amino transferase level were 
measured to exclude diabetes mellitus, chronic 
renal failure and liver diseases respectively. FEV1 
was also measured to exclude obstructive lung 
disease. Heart rate response to deep breathing test 
was conducted in a comfortable environment in 
the departmental physiology laboratory from 
9.00am - 2.30 pm.
Resting Pulse Rate22

The subjects were asked to take rest for 10 minutes 
in supine position and radial pulse rate was 
recorded in supine position and expressed as 
beats/min. Three reading were taken and the 
average of the three was taken as the resting pulse 
rate.
Heart Rate Response to Deep Breathing23 
The subject was asked to sit quietly and then asked 
to take breathe deeply and evenly at 6 breaths per 
minute (5 seconds in; 5 seconds out), thus 
completing one breathing cycle. Repeat this 
procedure for 3 times. An electrocardiogram was 
recorded throughout the period of deep breathing, 
with a marker used to indicate the onset of each 
inspiration and expiration. The maximum and 
minimum heart rate during each 10 seconds 
breathing cycle measured. The mean of the differ-
ence during 3 successive 10 seconds breathing 
cycle taken for calculating the heart rate varia-
tions.
Heart rate variation: maximum – minimum heart 
rate
Normal: ≥15 beats/min, Borderline: 11-14 
beats/min, Abnormal: ≤ 10 beats/min 

Figure-1: Representative tracing of deep breath-
ing test23

All data were recorded systematically in a 
preformed history sheet and all statistical analysis 
was done by computer using the software 
SPSS-23.0 version for windows. Comparison 
between male overweight with normal weight 
adolescents were done by unpaired t tests. In the 
interpretation of results, <0.05 level of probability 
(p) was accepted as significance.

Result:
The mean±SD of age were 17.967±0.890 years in 
group A and 18.100±0.803 years in group B. The 
mean±SD of height were 1.639±0.049 m in group 
A and 1.646±0.058 m in group B. The mean ± SD 
of weight were 56.600 ± 4.415 kg in group A and 
64.567±4.508 kg in group B. The mean ± SD of 
body mass index were 21.082 ± 1.271 kg/m2 in 
group A and 23.784 ± .536 kg/m2 in group B.

The age and height were statistically non-signifi-
cant between the groups but weight and BMI were 
statistically highly significant in group B than 
group A (Table–I).

The mean ± SD of resting heart rate were 74.4333 
± 6.73480 beats/min in group A and 81.8000 ± 
7.35035 beats/min in group B. The mean resting 
heart rate were significantly (p<0.001) higher in 
group B than A (Table –II).

Normal Heart rate = 60 – 90 beats / min. 24
The mean ± SD of heart rate response to deep 
breathing were 20.9667 ± 3.59581 and 18.8667 ± 
2.56949 beats/min in group A and group B respec-
tively

Discussion:
The present study was carried out to observe the 
changes in heart rate response to deep breathing 
test in between healthy normal weight and over-
weight male adolescents. BMI was calculated to 
differentiate normal weight and overweight 
individuals. In overweight male adolescents, mean 
value of heart rate response to deep breathing was 
significantly (p<0.05) lower than normal weight 
male adolescents. The finding is in consistent with 
that of some other investigators.17,25,26 In contrast 
some other researchers did not find any significant 
difference in overweight and normal weight 
adolescents.27,28

The exact mechanisms involved for the impair-
ment of autonomic nerve functions in male over-
weight adolescents cannot be established clearly. 
Changes in the autonomic nervous system activity 
begin in the overweight and may become more 
prominent in the obese thus indicating increased 
cardiovascular risk.29 The result of our study 
suggested that with increased body mass index, 
modification in the autonomic nervous system and 
the frequency of involvement of cardiovascular 
autonomic function impairment also increased in 
overweight adolescents.
Gradual development of insulin resistance in 
target tissues with the beginning of excess weight 
gain in overweight is responsible for subsequent 
development of hyperinsulinemia. This hyperinsu-
linemia has got a role in low cardiac vagal activity. 
But several researchers made various suggestions 
such as high insulin level or insulin resistance 
might cause damage to autonomic nerves at any 
level of their reflex arc, insulin resistance might 
cause deterioration of microcirculation in many 
tissues including nerves which might lead to 
neural ischemia and thereby damage of cardiac 
parasympathetic nerve terminals occur at the level 
of cardiac muscle or vascular wall.13

From this above discussion, it has been shown that 
significantly lower values of heart rate response to 

deep breathing indicates parasympathetic impair-
ment or decreased vagal tone may occur due to 
decrease baroreflex activity in male overweight 
adolescents.

Conclusion:
After analyzing the results of the study, it can be 
concluded that decreased parasympathetic nerve 
activity in male overweight adolescents, as evalu-
ated by heart rate response to deep breathing 
strongly indicates the need for the early holistic 
care of these adolescents to allow them to avoid 
the onset of future complications. However further 
studies with large size samples of different age 
groups and comparison between sexes are recom-
mended for more precise evaluation to aid in iden-
tification of those prone to weight gain and are at 
higher risk of cardiovascular complications.
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Introduction:
Diagnostic ultrasound is an established, effective 
imaging technique, to determine gestational age 
and has become an integral part of maternal 
antenatal care. Ultrasound is a non invasive 
diagnostic procedure considered safe even when 
used repeatedly. There is no scientific evidence of 
any deleterious biologic effects from ultrasound 
on the developing fetus. Now a day in Bangladesh, 
ultrasound is available in Upazilla level, so it is 
readily available, less expensive modality for 
detection of gestational age accurately. Various 
parameters have been proposed to establish gesta-
tional age by ultrasound. However the most popu-

lar method remains the estimation of gestational 
sac size, Crown Rump length (CRL), Biparietal 
diameter(BPD), Head circumference(HC), Abdom-
inal circumference(AC) and femur length(FL)1. 
Gestational age in second and third trimaster of 
pregnancy is usually calculated by measurement 
of BPD, FL, HC and AC. Accurate knowledge of 
gestational age is very important to deliver the 
fetus at risk and decision about timing and route of 
delivery2. The role of AC measurement is of prime 
importance because it is a soft tissue measurement 
of fetus and so gives a picture of the fetal nourish-
ment. Fetal weight calculation is only possible by 
using AC measurement with BPD or FL, or both. 

The obstetrical tables used in our country are 
produced from the data collected in the popula-
tion of developed countries which may vary from 
our population. The most popular tables for 
measurement of obstetrical data in our country is 
Hadlock3, Campbell4, Tokyo5, Hansemann6, Shep-
hard7 etc. There is discrepancy among these 
systems which may be critical for the survival of an 
infant who has to be delivered early because of 
some antenatal complication. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasonogram in Bangladeshi population and 
also comparison with other established obstetrical 
chart/table.
Methods:
This comparative descriptive study was carried out 
on 358 normal pregnant women with apparently 
normal fetuses between 15 to 42 weeks of gesta-
tional age referred to the department of Radiology 
and Imaging, BIRDEM for ultrasonic evaluation of 
pregnancy profile with well known first day of last 

menstrual period, regular menstrual cycle and 
singleton pregnancy. Exclusion criteria were multi-
ple pregnancies, uterine anomaly, fetal anomaly 
and maternal disease. At first all these subjects 
were evaluated by detail history specially about 
the first day of last menstrual period (LMP). After 
taking proper consent, Gestational age was deter-
mined on the basis abdominal circumference and 
a correlation was established between weeks of 
gestation calculated from LMP and estimated 
gestational age which measured from Hadlock3, 
Campbell4 and Tokyo5 charts/tables. The study was 
approved by the ethical review committee of 
BIRDEM. Samples were collected by random 
sampling as per inclusion and exclusion criteria. 
Result:
In this study the age of pregnant women ranged 
from 18 to 39 years and the maximum number was 
found in the age group 21 to 30 years. The mean 
age was 28.74±0.23 years. Gestational age was 
determined on the basis of abdominal circumfer-
ence (Table-I). 

The result from the study was compared with 
Hadlock chart3, Campbell chart5, Tokyo chart5 and 
results are shown in Table-II and Figure-1, 2 and 3. 
In Hadlock chart/table it was found that the 
estimated gestational age measured from AC, the 
variation was only 2 to 4 days less from the weeks 
of gestation (LMP) up to 36 weeks of gestation. In 
Campbell chart, it was found that the estimated 
gestational age measured from AC varies from 
3-4days less from the weeks of gestation (LMP) 
between 15-27weeks of gestation, after that the 
variation was 4-18days less from the weeks of 
gestation In Tokyo chart, the estimated gestational 
age measured from AC varies from 2-4 days more 
from weeks of gestation (LMP) and after 27 weeks 

it varies 1week to more than 2weeks more from 
weeks of gestation.
Table-II shows that a strong positive significant 
correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart (r=0.9968, p<0.001), in Campbell 
chart (r=0.9966, p<0.001) and in Tokyo chart 
(r=0.9926, p<0.001); also shown in Figure 1, 2 & 3 
respectively.

Table-II: Comparison (AC) scenario among 
Hadlock, Campbell and Tokyo chart Table-II: 
Correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart, Campbell chart and Tokyo chart.

Discussion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly. Ultrasound is a non invasive diagnostic 
procedure and there is no scientific evidence of 
any deleterious biologic effects from ultrasound on 
the developing fetus. Determination of gestational 
age by ultrasound has become an integral part of 
maternal antenatal care. Accurate assessment of 
gestational age by sonography can be of great 
importance in making decisions during pregnancy. 

For example, timing of elective cesarean delivery 
and the decision whether to consider a fetus at risk 
for intra uterine growth retardation depending part 
on the estimated age8. Several sonographic fetal 
measurements during the second and third trimes-
ters have been proposed for this purpose. These 
include biparietal diameter (BPD), Head circum-
ference (HC), Corrected BPD, Abdominal circum-
ference (AC) Femoral length (FL), Length of other 
long bones and binocular distance9. The aim of 
this study was to determine the relationship 
between the menstrual age and abdominal circum-
ference (AC), and to elucidate correlation abdomi-
nal circumference of our population with different 
established obstetrical tables such as; Hadlock, 
Campbell, Tokyo etc. of developed countries. Fetal 
abdominal circumference measurement have 
been demonstrated to be important in assessing 
fetal age, in plotting fetal growth and in detecting 
intrauterine growth retardation, isoimmunization 
and macrosomia3. Rashid (2000) conducted a 
study on abdominal circumference of 615 fetuses 
from 17-42 weeks of normal gestation. It was 
observed in the study that measurement of abdom-
inal circumference using the western chart, the 
estimated gestational age was constantly smaller 
than menstrual age after 24 weeks. From 17-24 
weeks it is more or less coincided with the gesta-
tional age. From 24 to 33weeks it remained it 
remained 1 week smaller but from 34 to 38 weeks 
it gave a gestational age 3weeks smaller and after 
that, up to 42 weeks it remained 3 or more weeks 
smaller10. The present study showed that the 
estimated gestational age measured from abdomi-
nal circumference (AC) were 2-4 days less from 
menstrual age up to 36weeks of gestation and 4 
days to more than 2weeks less after 36weeks of 
gestation and there was a significant (p<0.001) 
positive correlation r=0.9968 and R2=0.9992 
between weeks of gestation (LMP) and estimated 
gestational age in Hadlock Chart3. In Campbell 
chart4, the estimated gestational age measured 
from AC, which varies from 3-4 days less from 
weeks of gestation (LMP) between 15 weeks to 27 
weeks and after 27 weeks the variation was 4 to 18 
days. There was a significant (p<0.001) positive 
correlation r=0.9966 and R2=0.9978 between 
weeks of gestation (LMP) and estimated gestational 
age. In Tokyo chart5, the estimated gestational age 
measured from AC between 15 weeks to 38 
weeks. The estimated gestational age varies from 
2-4 days more than the weeks of gestation from 15 

week to 27 weeks and after 27 weeks it varies 1 
week to more than 2 weeks from weeks of gesta-
tion (LMP). There was a significant (p<0.001) 
positive correlation r=0.9926 and R2=0.9983 
between weeks of gestation (LMP) and estimated 
gestational age. All these findings suggest that 
ultrasonologist should use fetal biometry which is 
originated from the same population. Until now 
the sonographers of this country are using the 
measurement parameters of western standard to 
calculate the period of gestation and to assess the 
fetal growth chart of this country is so far available. 
Therefore, the above results indicate the variation 
of estimated gestational age measurement from AC 
from the weeks of gestation (LMP) were less in 
Hadlock chart than Campbell and Tokyo. The 
hypothesis test result indicates that the gestational 
age and estimated gestational age measures by 
abdominal circumference of our population better 
corresponds to Hadlock system than any other. 

Conclusion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly and it is an accurate method for determin-
ing the gestational age. It has been postulated that 
each population should use their own normograms 
because of the inter population differences in the 
ultrasound measurements. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasound in Bangladeshi population and 
were compared with other established parameters 
and found that AC verses gestational age curve, 
correlate better with Hadlock than Campbell, 
Tokyo chart/table
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Abstract
Background:
Ultrasound is the best and safest modality to obtain information about 
the fetus and its environment directly and it is an accurate method for 
determining the gestational age. It has been postulated that each popu-
lation should use their own normograms because of the interpopulation 
differences in the ultrasound measurements.
Objectives:
This study was designed to correlate the abdominal circumference with 
gestational age by using real time ultrasonogram in Bangladeshi popula-
tion and also comparison with other established obstetrical chart/table.
Methods:
A comparative descriptive study was carried out in the department of 
radiology and imaging BIRDEM, during the period of June 2005 to May 
2006 on three methods. In this study gestational age was determined on 
the basis of abdominal circumference and a correlation was established 
between weeks of gestation calculated from LMP and estimated gesta-
tional age which measured from Hadlock, Campbell and Tokyo chart or 
tables.
Results:
A strong positive significant correlation was found between menstrual 
age and predicted gestational age measured from the AC in Hadlock 
chart (r=0.9968, p<0.001), in Campbell chart (r=0.9966, p<0.001) and 
in Tokyo chart (r=0.9926, p<0.001).
Conclusions:
It has been postulated that each population should use their own 
normograms because of the inter population differences in the 
ultrasound measurements.

Key words: Gestational age, LMP, AC and Hadlock, Campbell, Tokyo 
chart/table 
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Introduction:
Diagnostic ultrasound is an established, effective 
imaging technique, to determine gestational age 
and has become an integral part of maternal 
antenatal care. Ultrasound is a non invasive 
diagnostic procedure considered safe even when 
used repeatedly. There is no scientific evidence of 
any deleterious biologic effects from ultrasound 
on the developing fetus. Now a day in Bangladesh, 
ultrasound is available in Upazilla level, so it is 
readily available, less expensive modality for 
detection of gestational age accurately. Various 
parameters have been proposed to establish gesta-
tional age by ultrasound. However the most popu-

lar method remains the estimation of gestational 
sac size, Crown Rump length (CRL), Biparietal 
diameter(BPD), Head circumference(HC), Abdom-
inal circumference(AC) and femur length(FL)1. 
Gestational age in second and third trimaster of 
pregnancy is usually calculated by measurement 
of BPD, FL, HC and AC. Accurate knowledge of 
gestational age is very important to deliver the 
fetus at risk and decision about timing and route of 
delivery2. The role of AC measurement is of prime 
importance because it is a soft tissue measurement 
of fetus and so gives a picture of the fetal nourish-
ment. Fetal weight calculation is only possible by 
using AC measurement with BPD or FL, or both. 

The obstetrical tables used in our country are 
produced from the data collected in the popula-
tion of developed countries which may vary from 
our population. The most popular tables for 
measurement of obstetrical data in our country is 
Hadlock3, Campbell4, Tokyo5, Hansemann6, Shep-
hard7 etc. There is discrepancy among these 
systems which may be critical for the survival of an 
infant who has to be delivered early because of 
some antenatal complication. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasonogram in Bangladeshi population and 
also comparison with other established obstetrical 
chart/table.
Methods:
This comparative descriptive study was carried out 
on 358 normal pregnant women with apparently 
normal fetuses between 15 to 42 weeks of gesta-
tional age referred to the department of Radiology 
and Imaging, BIRDEM for ultrasonic evaluation of 
pregnancy profile with well known first day of last 

menstrual period, regular menstrual cycle and 
singleton pregnancy. Exclusion criteria were multi-
ple pregnancies, uterine anomaly, fetal anomaly 
and maternal disease. At first all these subjects 
were evaluated by detail history specially about 
the first day of last menstrual period (LMP). After 
taking proper consent, Gestational age was deter-
mined on the basis abdominal circumference and 
a correlation was established between weeks of 
gestation calculated from LMP and estimated 
gestational age which measured from Hadlock3, 
Campbell4 and Tokyo5 charts/tables. The study was 
approved by the ethical review committee of 
BIRDEM. Samples were collected by random 
sampling as per inclusion and exclusion criteria. 
Result:
In this study the age of pregnant women ranged 
from 18 to 39 years and the maximum number was 
found in the age group 21 to 30 years. The mean 
age was 28.74±0.23 years. Gestational age was 
determined on the basis of abdominal circumfer-
ence (Table-I). 

The result from the study was compared with 
Hadlock chart3, Campbell chart5, Tokyo chart5 and 
results are shown in Table-II and Figure-1, 2 and 3. 
In Hadlock chart/table it was found that the 
estimated gestational age measured from AC, the 
variation was only 2 to 4 days less from the weeks 
of gestation (LMP) up to 36 weeks of gestation. In 
Campbell chart, it was found that the estimated 
gestational age measured from AC varies from 
3-4days less from the weeks of gestation (LMP) 
between 15-27weeks of gestation, after that the 
variation was 4-18days less from the weeks of 
gestation In Tokyo chart, the estimated gestational 
age measured from AC varies from 2-4 days more 
from weeks of gestation (LMP) and after 27 weeks 

it varies 1week to more than 2weeks more from 
weeks of gestation.
Table-II shows that a strong positive significant 
correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart (r=0.9968, p<0.001), in Campbell 
chart (r=0.9966, p<0.001) and in Tokyo chart 
(r=0.9926, p<0.001); also shown in Figure 1, 2 & 3 
respectively.

Table-II: Comparison (AC) scenario among 
Hadlock, Campbell and Tokyo chart Table-II: 
Correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart, Campbell chart and Tokyo chart.

Discussion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly. Ultrasound is a non invasive diagnostic 
procedure and there is no scientific evidence of 
any deleterious biologic effects from ultrasound on 
the developing fetus. Determination of gestational 
age by ultrasound has become an integral part of 
maternal antenatal care. Accurate assessment of 
gestational age by sonography can be of great 
importance in making decisions during pregnancy. 

For example, timing of elective cesarean delivery 
and the decision whether to consider a fetus at risk 
for intra uterine growth retardation depending part 
on the estimated age8. Several sonographic fetal 
measurements during the second and third trimes-
ters have been proposed for this purpose. These 
include biparietal diameter (BPD), Head circum-
ference (HC), Corrected BPD, Abdominal circum-
ference (AC) Femoral length (FL), Length of other 
long bones and binocular distance9. The aim of 
this study was to determine the relationship 
between the menstrual age and abdominal circum-
ference (AC), and to elucidate correlation abdomi-
nal circumference of our population with different 
established obstetrical tables such as; Hadlock, 
Campbell, Tokyo etc. of developed countries. Fetal 
abdominal circumference measurement have 
been demonstrated to be important in assessing 
fetal age, in plotting fetal growth and in detecting 
intrauterine growth retardation, isoimmunization 
and macrosomia3. Rashid (2000) conducted a 
study on abdominal circumference of 615 fetuses 
from 17-42 weeks of normal gestation. It was 
observed in the study that measurement of abdom-
inal circumference using the western chart, the 
estimated gestational age was constantly smaller 
than menstrual age after 24 weeks. From 17-24 
weeks it is more or less coincided with the gesta-
tional age. From 24 to 33weeks it remained it 
remained 1 week smaller but from 34 to 38 weeks 
it gave a gestational age 3weeks smaller and after 
that, up to 42 weeks it remained 3 or more weeks 
smaller10. The present study showed that the 
estimated gestational age measured from abdomi-
nal circumference (AC) were 2-4 days less from 
menstrual age up to 36weeks of gestation and 4 
days to more than 2weeks less after 36weeks of 
gestation and there was a significant (p<0.001) 
positive correlation r=0.9968 and R2=0.9992 
between weeks of gestation (LMP) and estimated 
gestational age in Hadlock Chart3. In Campbell 
chart4, the estimated gestational age measured 
from AC, which varies from 3-4 days less from 
weeks of gestation (LMP) between 15 weeks to 27 
weeks and after 27 weeks the variation was 4 to 18 
days. There was a significant (p<0.001) positive 
correlation r=0.9966 and R2=0.9978 between 
weeks of gestation (LMP) and estimated gestational 
age. In Tokyo chart5, the estimated gestational age 
measured from AC between 15 weeks to 38 
weeks. The estimated gestational age varies from 
2-4 days more than the weeks of gestation from 15 

week to 27 weeks and after 27 weeks it varies 1 
week to more than 2 weeks from weeks of gesta-
tion (LMP). There was a significant (p<0.001) 
positive correlation r=0.9926 and R2=0.9983 
between weeks of gestation (LMP) and estimated 
gestational age. All these findings suggest that 
ultrasonologist should use fetal biometry which is 
originated from the same population. Until now 
the sonographers of this country are using the 
measurement parameters of western standard to 
calculate the period of gestation and to assess the 
fetal growth chart of this country is so far available. 
Therefore, the above results indicate the variation 
of estimated gestational age measurement from AC 
from the weeks of gestation (LMP) were less in 
Hadlock chart than Campbell and Tokyo. The 
hypothesis test result indicates that the gestational 
age and estimated gestational age measures by 
abdominal circumference of our population better 
corresponds to Hadlock system than any other. 

Conclusion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly and it is an accurate method for determin-
ing the gestational age. It has been postulated that 
each population should use their own normograms 
because of the inter population differences in the 
ultrasound measurements. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasound in Bangladeshi population and 
were compared with other established parameters 
and found that AC verses gestational age curve, 
correlate better with Hadlock than Campbell, 
Tokyo chart/table
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Table-I: Distribution of mean ± SD percentile of estimated AC at different weeks of gestation (n=358)

Week of 
gestation

Number of 
fetuses (n=358)

AC (mm)
Mean ±SD 10th 15th 90th

15  12 91.58 5.42 85.30 89.00 101.80
16  14 103.31 6.65 94.00 104.50 11.40
17  15 114.61 4.82 108.60 115.00 222.48
18  13 125.98 4.20 119.20 127.00 131.00
19  13 137.35 2.19 134.00 138.00 140.30
20  14 147.89 5.50 139.50 147.20 155.30
21  12 158.79 5.50 147.40 159.25 164.00
22  11 169.61 6.81 161.36 167.50 181.66
23  13 179.74 4.77 172.04 180.00 185.78
24  13 190.59 2.09 187.38 190.50 193.80
25  12 201.07 6.74 191.02 203.95 209.22
26  14 211.74 4.24 205.50 212.55 217.50
27  13 222.13 5.39 214.46 223.30 228.64
28  13 233.26 5.12 224.72 234.00 240.10
29  13 243.98 6.89 237.40 243.00 258.24
30  15 254.48 5.29 246.60 255.00 262.10
31  14 264.89 4.11 260.50 264.15 272.60
32  14 275.85 9.33 267.10 272.75 293.20
33  15 286.29 12.31 265.68 289.30 300.08
34  14 295.86 4.51 289.50 295.50 302.90
35  13 304.94 5.51 297.44 305.00 311.40
36  14 314.37 3.57 310.00 315.00 319.30
37  12 323.34 7.53 312.60 323.50 333.80
38  13 332.28 5.55 322.00 335.00 337.60
39  12 340.04 5.36 332.60 339.50 346.80
40  11 347.50 5.78 339.64 346.80 358.44
41  8 351.95 7.96 346.00 351.00 359.70
42  8 356.00 5.50 349.00 356.00 364.00
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Introduction:
Diagnostic ultrasound is an established, effective 
imaging technique, to determine gestational age 
and has become an integral part of maternal 
antenatal care. Ultrasound is a non invasive 
diagnostic procedure considered safe even when 
used repeatedly. There is no scientific evidence of 
any deleterious biologic effects from ultrasound 
on the developing fetus. Now a day in Bangladesh, 
ultrasound is available in Upazilla level, so it is 
readily available, less expensive modality for 
detection of gestational age accurately. Various 
parameters have been proposed to establish gesta-
tional age by ultrasound. However the most popu-

lar method remains the estimation of gestational 
sac size, Crown Rump length (CRL), Biparietal 
diameter(BPD), Head circumference(HC), Abdom-
inal circumference(AC) and femur length(FL)1. 
Gestational age in second and third trimaster of 
pregnancy is usually calculated by measurement 
of BPD, FL, HC and AC. Accurate knowledge of 
gestational age is very important to deliver the 
fetus at risk and decision about timing and route of 
delivery2. The role of AC measurement is of prime 
importance because it is a soft tissue measurement 
of fetus and so gives a picture of the fetal nourish-
ment. Fetal weight calculation is only possible by 
using AC measurement with BPD or FL, or both. 

The obstetrical tables used in our country are 
produced from the data collected in the popula-
tion of developed countries which may vary from 
our population. The most popular tables for 
measurement of obstetrical data in our country is 
Hadlock3, Campbell4, Tokyo5, Hansemann6, Shep-
hard7 etc. There is discrepancy among these 
systems which may be critical for the survival of an 
infant who has to be delivered early because of 
some antenatal complication. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasonogram in Bangladeshi population and 
also comparison with other established obstetrical 
chart/table.
Methods:
This comparative descriptive study was carried out 
on 358 normal pregnant women with apparently 
normal fetuses between 15 to 42 weeks of gesta-
tional age referred to the department of Radiology 
and Imaging, BIRDEM for ultrasonic evaluation of 
pregnancy profile with well known first day of last 

menstrual period, regular menstrual cycle and 
singleton pregnancy. Exclusion criteria were multi-
ple pregnancies, uterine anomaly, fetal anomaly 
and maternal disease. At first all these subjects 
were evaluated by detail history specially about 
the first day of last menstrual period (LMP). After 
taking proper consent, Gestational age was deter-
mined on the basis abdominal circumference and 
a correlation was established between weeks of 
gestation calculated from LMP and estimated 
gestational age which measured from Hadlock3, 
Campbell4 and Tokyo5 charts/tables. The study was 
approved by the ethical review committee of 
BIRDEM. Samples were collected by random 
sampling as per inclusion and exclusion criteria. 
Result:
In this study the age of pregnant women ranged 
from 18 to 39 years and the maximum number was 
found in the age group 21 to 30 years. The mean 
age was 28.74±0.23 years. Gestational age was 
determined on the basis of abdominal circumfer-
ence (Table-I). 

The result from the study was compared with 
Hadlock chart3, Campbell chart5, Tokyo chart5 and 
results are shown in Table-II and Figure-1, 2 and 3. 
In Hadlock chart/table it was found that the 
estimated gestational age measured from AC, the 
variation was only 2 to 4 days less from the weeks 
of gestation (LMP) up to 36 weeks of gestation. In 
Campbell chart, it was found that the estimated 
gestational age measured from AC varies from 
3-4days less from the weeks of gestation (LMP) 
between 15-27weeks of gestation, after that the 
variation was 4-18days less from the weeks of 
gestation In Tokyo chart, the estimated gestational 
age measured from AC varies from 2-4 days more 
from weeks of gestation (LMP) and after 27 weeks 

it varies 1week to more than 2weeks more from 
weeks of gestation.
Table-II shows that a strong positive significant 
correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart (r=0.9968, p<0.001), in Campbell 
chart (r=0.9966, p<0.001) and in Tokyo chart 
(r=0.9926, p<0.001); also shown in Figure 1, 2 & 3 
respectively.

Table-II: Comparison (AC) scenario among 
Hadlock, Campbell and Tokyo chart Table-II: 
Correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart, Campbell chart and Tokyo chart.

Discussion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly. Ultrasound is a non invasive diagnostic 
procedure and there is no scientific evidence of 
any deleterious biologic effects from ultrasound on 
the developing fetus. Determination of gestational 
age by ultrasound has become an integral part of 
maternal antenatal care. Accurate assessment of 
gestational age by sonography can be of great 
importance in making decisions during pregnancy. 

For example, timing of elective cesarean delivery 
and the decision whether to consider a fetus at risk 
for intra uterine growth retardation depending part 
on the estimated age8. Several sonographic fetal 
measurements during the second and third trimes-
ters have been proposed for this purpose. These 
include biparietal diameter (BPD), Head circum-
ference (HC), Corrected BPD, Abdominal circum-
ference (AC) Femoral length (FL), Length of other 
long bones and binocular distance9. The aim of 
this study was to determine the relationship 
between the menstrual age and abdominal circum-
ference (AC), and to elucidate correlation abdomi-
nal circumference of our population with different 
established obstetrical tables such as; Hadlock, 
Campbell, Tokyo etc. of developed countries. Fetal 
abdominal circumference measurement have 
been demonstrated to be important in assessing 
fetal age, in plotting fetal growth and in detecting 
intrauterine growth retardation, isoimmunization 
and macrosomia3. Rashid (2000) conducted a 
study on abdominal circumference of 615 fetuses 
from 17-42 weeks of normal gestation. It was 
observed in the study that measurement of abdom-
inal circumference using the western chart, the 
estimated gestational age was constantly smaller 
than menstrual age after 24 weeks. From 17-24 
weeks it is more or less coincided with the gesta-
tional age. From 24 to 33weeks it remained it 
remained 1 week smaller but from 34 to 38 weeks 
it gave a gestational age 3weeks smaller and after 
that, up to 42 weeks it remained 3 or more weeks 
smaller10. The present study showed that the 
estimated gestational age measured from abdomi-
nal circumference (AC) were 2-4 days less from 
menstrual age up to 36weeks of gestation and 4 
days to more than 2weeks less after 36weeks of 
gestation and there was a significant (p<0.001) 
positive correlation r=0.9968 and R2=0.9992 
between weeks of gestation (LMP) and estimated 
gestational age in Hadlock Chart3. In Campbell 
chart4, the estimated gestational age measured 
from AC, which varies from 3-4 days less from 
weeks of gestation (LMP) between 15 weeks to 27 
weeks and after 27 weeks the variation was 4 to 18 
days. There was a significant (p<0.001) positive 
correlation r=0.9966 and R2=0.9978 between 
weeks of gestation (LMP) and estimated gestational 
age. In Tokyo chart5, the estimated gestational age 
measured from AC between 15 weeks to 38 
weeks. The estimated gestational age varies from 
2-4 days more than the weeks of gestation from 15 

week to 27 weeks and after 27 weeks it varies 1 
week to more than 2 weeks from weeks of gesta-
tion (LMP). There was a significant (p<0.001) 
positive correlation r=0.9926 and R2=0.9983 
between weeks of gestation (LMP) and estimated 
gestational age. All these findings suggest that 
ultrasonologist should use fetal biometry which is 
originated from the same population. Until now 
the sonographers of this country are using the 
measurement parameters of western standard to 
calculate the period of gestation and to assess the 
fetal growth chart of this country is so far available. 
Therefore, the above results indicate the variation 
of estimated gestational age measurement from AC 
from the weeks of gestation (LMP) were less in 
Hadlock chart than Campbell and Tokyo. The 
hypothesis test result indicates that the gestational 
age and estimated gestational age measures by 
abdominal circumference of our population better 
corresponds to Hadlock system than any other. 

Conclusion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly and it is an accurate method for determin-
ing the gestational age. It has been postulated that 
each population should use their own normograms 
because of the inter population differences in the 
ultrasound measurements. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasound in Bangladeshi population and 
were compared with other established parameters 
and found that AC verses gestational age curve, 
correlate better with Hadlock than Campbell, 
Tokyo chart/table
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Figure-1: The scatter diagram shows significant 
relationship (r=0.9966) between estimated gesta-
tional age measured by AC in Hadlock chart and 
weeks of gestation (LMP).

Figure-3: The scatter diagram shows significant 
relationship (r=0.9926) between estimated gesta-
tional age measured by AC in Tokyo chart & 
weeks of gestation (LMP)

Figure-2: The scatter diagram shows significant 
relationship (r=0.9968) between estimated gesta-
tional age measured by AC in Campbell chart and 
weeks of gestation (LMP).

Table-II: Comparison (AC) scenario among Hadlock, Campbell and Tokyo chart

Parameters Hadlock 3 Campbell 4 Tokyo 5

AC(mm)
measurement

Available
51 to 380 mm

Available
86 to 360 mm

Available
100 to 330 mm 

Estimated
gestational age 

2 to 4 days less from 
menstrual age upto 36 
weeks and 4-18days 
less after 36weeks. 

3-7 days less from 
menstrual age upto 27 
weeks and 4-18 days 
less after 27 weeks.

2-4 days more than 
menstrual age upto 27weeks

and 1week to more than 
2 weeks more thereafter. 

Correlation(r) 0.9968 0.9966 0.9926

R2 0.9992 0.9983 0.9978
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Correlation of Sonographically Measured Abdominal Circumference 

Introduction:
Diagnostic ultrasound is an established, effective 
imaging technique, to determine gestational age 
and has become an integral part of maternal 
antenatal care. Ultrasound is a non invasive 
diagnostic procedure considered safe even when 
used repeatedly. There is no scientific evidence of 
any deleterious biologic effects from ultrasound 
on the developing fetus. Now a day in Bangladesh, 
ultrasound is available in Upazilla level, so it is 
readily available, less expensive modality for 
detection of gestational age accurately. Various 
parameters have been proposed to establish gesta-
tional age by ultrasound. However the most popu-

lar method remains the estimation of gestational 
sac size, Crown Rump length (CRL), Biparietal 
diameter(BPD), Head circumference(HC), Abdom-
inal circumference(AC) and femur length(FL)1. 
Gestational age in second and third trimaster of 
pregnancy is usually calculated by measurement 
of BPD, FL, HC and AC. Accurate knowledge of 
gestational age is very important to deliver the 
fetus at risk and decision about timing and route of 
delivery2. The role of AC measurement is of prime 
importance because it is a soft tissue measurement 
of fetus and so gives a picture of the fetal nourish-
ment. Fetal weight calculation is only possible by 
using AC measurement with BPD or FL, or both. 

The obstetrical tables used in our country are 
produced from the data collected in the popula-
tion of developed countries which may vary from 
our population. The most popular tables for 
measurement of obstetrical data in our country is 
Hadlock3, Campbell4, Tokyo5, Hansemann6, Shep-
hard7 etc. There is discrepancy among these 
systems which may be critical for the survival of an 
infant who has to be delivered early because of 
some antenatal complication. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasonogram in Bangladeshi population and 
also comparison with other established obstetrical 
chart/table.
Methods:
This comparative descriptive study was carried out 
on 358 normal pregnant women with apparently 
normal fetuses between 15 to 42 weeks of gesta-
tional age referred to the department of Radiology 
and Imaging, BIRDEM for ultrasonic evaluation of 
pregnancy profile with well known first day of last 

menstrual period, regular menstrual cycle and 
singleton pregnancy. Exclusion criteria were multi-
ple pregnancies, uterine anomaly, fetal anomaly 
and maternal disease. At first all these subjects 
were evaluated by detail history specially about 
the first day of last menstrual period (LMP). After 
taking proper consent, Gestational age was deter-
mined on the basis abdominal circumference and 
a correlation was established between weeks of 
gestation calculated from LMP and estimated 
gestational age which measured from Hadlock3, 
Campbell4 and Tokyo5 charts/tables. The study was 
approved by the ethical review committee of 
BIRDEM. Samples were collected by random 
sampling as per inclusion and exclusion criteria. 
Result:
In this study the age of pregnant women ranged 
from 18 to 39 years and the maximum number was 
found in the age group 21 to 30 years. The mean 
age was 28.74±0.23 years. Gestational age was 
determined on the basis of abdominal circumfer-
ence (Table-I). 

The result from the study was compared with 
Hadlock chart3, Campbell chart5, Tokyo chart5 and 
results are shown in Table-II and Figure-1, 2 and 3. 
In Hadlock chart/table it was found that the 
estimated gestational age measured from AC, the 
variation was only 2 to 4 days less from the weeks 
of gestation (LMP) up to 36 weeks of gestation. In 
Campbell chart, it was found that the estimated 
gestational age measured from AC varies from 
3-4days less from the weeks of gestation (LMP) 
between 15-27weeks of gestation, after that the 
variation was 4-18days less from the weeks of 
gestation In Tokyo chart, the estimated gestational 
age measured from AC varies from 2-4 days more 
from weeks of gestation (LMP) and after 27 weeks 

it varies 1week to more than 2weeks more from 
weeks of gestation.
Table-II shows that a strong positive significant 
correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart (r=0.9968, p<0.001), in Campbell 
chart (r=0.9966, p<0.001) and in Tokyo chart 
(r=0.9926, p<0.001); also shown in Figure 1, 2 & 3 
respectively.

Table-II: Comparison (AC) scenario among 
Hadlock, Campbell and Tokyo chart Table-II: 
Correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart, Campbell chart and Tokyo chart.

Discussion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly. Ultrasound is a non invasive diagnostic 
procedure and there is no scientific evidence of 
any deleterious biologic effects from ultrasound on 
the developing fetus. Determination of gestational 
age by ultrasound has become an integral part of 
maternal antenatal care. Accurate assessment of 
gestational age by sonography can be of great 
importance in making decisions during pregnancy. 

For example, timing of elective cesarean delivery 
and the decision whether to consider a fetus at risk 
for intra uterine growth retardation depending part 
on the estimated age8. Several sonographic fetal 
measurements during the second and third trimes-
ters have been proposed for this purpose. These 
include biparietal diameter (BPD), Head circum-
ference (HC), Corrected BPD, Abdominal circum-
ference (AC) Femoral length (FL), Length of other 
long bones and binocular distance9. The aim of 
this study was to determine the relationship 
between the menstrual age and abdominal circum-
ference (AC), and to elucidate correlation abdomi-
nal circumference of our population with different 
established obstetrical tables such as; Hadlock, 
Campbell, Tokyo etc. of developed countries. Fetal 
abdominal circumference measurement have 
been demonstrated to be important in assessing 
fetal age, in plotting fetal growth and in detecting 
intrauterine growth retardation, isoimmunization 
and macrosomia3. Rashid (2000) conducted a 
study on abdominal circumference of 615 fetuses 
from 17-42 weeks of normal gestation. It was 
observed in the study that measurement of abdom-
inal circumference using the western chart, the 
estimated gestational age was constantly smaller 
than menstrual age after 24 weeks. From 17-24 
weeks it is more or less coincided with the gesta-
tional age. From 24 to 33weeks it remained it 
remained 1 week smaller but from 34 to 38 weeks 
it gave a gestational age 3weeks smaller and after 
that, up to 42 weeks it remained 3 or more weeks 
smaller10. The present study showed that the 
estimated gestational age measured from abdomi-
nal circumference (AC) were 2-4 days less from 
menstrual age up to 36weeks of gestation and 4 
days to more than 2weeks less after 36weeks of 
gestation and there was a significant (p<0.001) 
positive correlation r=0.9968 and R2=0.9992 
between weeks of gestation (LMP) and estimated 
gestational age in Hadlock Chart3. In Campbell 
chart4, the estimated gestational age measured 
from AC, which varies from 3-4 days less from 
weeks of gestation (LMP) between 15 weeks to 27 
weeks and after 27 weeks the variation was 4 to 18 
days. There was a significant (p<0.001) positive 
correlation r=0.9966 and R2=0.9978 between 
weeks of gestation (LMP) and estimated gestational 
age. In Tokyo chart5, the estimated gestational age 
measured from AC between 15 weeks to 38 
weeks. The estimated gestational age varies from 
2-4 days more than the weeks of gestation from 15 

week to 27 weeks and after 27 weeks it varies 1 
week to more than 2 weeks from weeks of gesta-
tion (LMP). There was a significant (p<0.001) 
positive correlation r=0.9926 and R2=0.9983 
between weeks of gestation (LMP) and estimated 
gestational age. All these findings suggest that 
ultrasonologist should use fetal biometry which is 
originated from the same population. Until now 
the sonographers of this country are using the 
measurement parameters of western standard to 
calculate the period of gestation and to assess the 
fetal growth chart of this country is so far available. 
Therefore, the above results indicate the variation 
of estimated gestational age measurement from AC 
from the weeks of gestation (LMP) were less in 
Hadlock chart than Campbell and Tokyo. The 
hypothesis test result indicates that the gestational 
age and estimated gestational age measures by 
abdominal circumference of our population better 
corresponds to Hadlock system than any other. 

Conclusion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly and it is an accurate method for determin-
ing the gestational age. It has been postulated that 
each population should use their own normograms 
because of the inter population differences in the 
ultrasound measurements. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasound in Bangladeshi population and 
were compared with other established parameters 
and found that AC verses gestational age curve, 
correlate better with Hadlock than Campbell, 
Tokyo chart/table
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Introduction:
Diagnostic ultrasound is an established, effective 
imaging technique, to determine gestational age 
and has become an integral part of maternal 
antenatal care. Ultrasound is a non invasive 
diagnostic procedure considered safe even when 
used repeatedly. There is no scientific evidence of 
any deleterious biologic effects from ultrasound 
on the developing fetus. Now a day in Bangladesh, 
ultrasound is available in Upazilla level, so it is 
readily available, less expensive modality for 
detection of gestational age accurately. Various 
parameters have been proposed to establish gesta-
tional age by ultrasound. However the most popu-

lar method remains the estimation of gestational 
sac size, Crown Rump length (CRL), Biparietal 
diameter(BPD), Head circumference(HC), Abdom-
inal circumference(AC) and femur length(FL)1. 
Gestational age in second and third trimaster of 
pregnancy is usually calculated by measurement 
of BPD, FL, HC and AC. Accurate knowledge of 
gestational age is very important to deliver the 
fetus at risk and decision about timing and route of 
delivery2. The role of AC measurement is of prime 
importance because it is a soft tissue measurement 
of fetus and so gives a picture of the fetal nourish-
ment. Fetal weight calculation is only possible by 
using AC measurement with BPD or FL, or both. 

The obstetrical tables used in our country are 
produced from the data collected in the popula-
tion of developed countries which may vary from 
our population. The most popular tables for 
measurement of obstetrical data in our country is 
Hadlock3, Campbell4, Tokyo5, Hansemann6, Shep-
hard7 etc. There is discrepancy among these 
systems which may be critical for the survival of an 
infant who has to be delivered early because of 
some antenatal complication. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasonogram in Bangladeshi population and 
also comparison with other established obstetrical 
chart/table.
Methods:
This comparative descriptive study was carried out 
on 358 normal pregnant women with apparently 
normal fetuses between 15 to 42 weeks of gesta-
tional age referred to the department of Radiology 
and Imaging, BIRDEM for ultrasonic evaluation of 
pregnancy profile with well known first day of last 

menstrual period, regular menstrual cycle and 
singleton pregnancy. Exclusion criteria were multi-
ple pregnancies, uterine anomaly, fetal anomaly 
and maternal disease. At first all these subjects 
were evaluated by detail history specially about 
the first day of last menstrual period (LMP). After 
taking proper consent, Gestational age was deter-
mined on the basis abdominal circumference and 
a correlation was established between weeks of 
gestation calculated from LMP and estimated 
gestational age which measured from Hadlock3, 
Campbell4 and Tokyo5 charts/tables. The study was 
approved by the ethical review committee of 
BIRDEM. Samples were collected by random 
sampling as per inclusion and exclusion criteria. 
Result:
In this study the age of pregnant women ranged 
from 18 to 39 years and the maximum number was 
found in the age group 21 to 30 years. The mean 
age was 28.74±0.23 years. Gestational age was 
determined on the basis of abdominal circumfer-
ence (Table-I). 

The result from the study was compared with 
Hadlock chart3, Campbell chart5, Tokyo chart5 and 
results are shown in Table-II and Figure-1, 2 and 3. 
In Hadlock chart/table it was found that the 
estimated gestational age measured from AC, the 
variation was only 2 to 4 days less from the weeks 
of gestation (LMP) up to 36 weeks of gestation. In 
Campbell chart, it was found that the estimated 
gestational age measured from AC varies from 
3-4days less from the weeks of gestation (LMP) 
between 15-27weeks of gestation, after that the 
variation was 4-18days less from the weeks of 
gestation In Tokyo chart, the estimated gestational 
age measured from AC varies from 2-4 days more 
from weeks of gestation (LMP) and after 27 weeks 

it varies 1week to more than 2weeks more from 
weeks of gestation.
Table-II shows that a strong positive significant 
correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart (r=0.9968, p<0.001), in Campbell 
chart (r=0.9966, p<0.001) and in Tokyo chart 
(r=0.9926, p<0.001); also shown in Figure 1, 2 & 3 
respectively.

Table-II: Comparison (AC) scenario among 
Hadlock, Campbell and Tokyo chart Table-II: 
Correlation between weeks of gestation and 
predicted gestational age measured from AC in 
Hadlock chart, Campbell chart and Tokyo chart.

Discussion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly. Ultrasound is a non invasive diagnostic 
procedure and there is no scientific evidence of 
any deleterious biologic effects from ultrasound on 
the developing fetus. Determination of gestational 
age by ultrasound has become an integral part of 
maternal antenatal care. Accurate assessment of 
gestational age by sonography can be of great 
importance in making decisions during pregnancy. 

For example, timing of elective cesarean delivery 
and the decision whether to consider a fetus at risk 
for intra uterine growth retardation depending part 
on the estimated age8. Several sonographic fetal 
measurements during the second and third trimes-
ters have been proposed for this purpose. These 
include biparietal diameter (BPD), Head circum-
ference (HC), Corrected BPD, Abdominal circum-
ference (AC) Femoral length (FL), Length of other 
long bones and binocular distance9. The aim of 
this study was to determine the relationship 
between the menstrual age and abdominal circum-
ference (AC), and to elucidate correlation abdomi-
nal circumference of our population with different 
established obstetrical tables such as; Hadlock, 
Campbell, Tokyo etc. of developed countries. Fetal 
abdominal circumference measurement have 
been demonstrated to be important in assessing 
fetal age, in plotting fetal growth and in detecting 
intrauterine growth retardation, isoimmunization 
and macrosomia3. Rashid (2000) conducted a 
study on abdominal circumference of 615 fetuses 
from 17-42 weeks of normal gestation. It was 
observed in the study that measurement of abdom-
inal circumference using the western chart, the 
estimated gestational age was constantly smaller 
than menstrual age after 24 weeks. From 17-24 
weeks it is more or less coincided with the gesta-
tional age. From 24 to 33weeks it remained it 
remained 1 week smaller but from 34 to 38 weeks 
it gave a gestational age 3weeks smaller and after 
that, up to 42 weeks it remained 3 or more weeks 
smaller10. The present study showed that the 
estimated gestational age measured from abdomi-
nal circumference (AC) were 2-4 days less from 
menstrual age up to 36weeks of gestation and 4 
days to more than 2weeks less after 36weeks of 
gestation and there was a significant (p<0.001) 
positive correlation r=0.9968 and R2=0.9992 
between weeks of gestation (LMP) and estimated 
gestational age in Hadlock Chart3. In Campbell 
chart4, the estimated gestational age measured 
from AC, which varies from 3-4 days less from 
weeks of gestation (LMP) between 15 weeks to 27 
weeks and after 27 weeks the variation was 4 to 18 
days. There was a significant (p<0.001) positive 
correlation r=0.9966 and R2=0.9978 between 
weeks of gestation (LMP) and estimated gestational 
age. In Tokyo chart5, the estimated gestational age 
measured from AC between 15 weeks to 38 
weeks. The estimated gestational age varies from 
2-4 days more than the weeks of gestation from 15 

week to 27 weeks and after 27 weeks it varies 1 
week to more than 2 weeks from weeks of gesta-
tion (LMP). There was a significant (p<0.001) 
positive correlation r=0.9926 and R2=0.9983 
between weeks of gestation (LMP) and estimated 
gestational age. All these findings suggest that 
ultrasonologist should use fetal biometry which is 
originated from the same population. Until now 
the sonographers of this country are using the 
measurement parameters of western standard to 
calculate the period of gestation and to assess the 
fetal growth chart of this country is so far available. 
Therefore, the above results indicate the variation 
of estimated gestational age measurement from AC 
from the weeks of gestation (LMP) were less in 
Hadlock chart than Campbell and Tokyo. The 
hypothesis test result indicates that the gestational 
age and estimated gestational age measures by 
abdominal circumference of our population better 
corresponds to Hadlock system than any other. 

Conclusion:
Ultrasound is the best and safest modality to obtain 
information about the fetus and its environment 
directly and it is an accurate method for determin-
ing the gestational age. It has been postulated that 
each population should use their own normograms 
because of the inter population differences in the 
ultrasound measurements. For this reason this 
study was designed to correlate the abdominal 
circumference with gestational age by using real 
time ultrasound in Bangladeshi population and 
were compared with other established parameters 
and found that AC verses gestational age curve, 
correlate better with Hadlock than Campbell, 
Tokyo chart/table
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Introduction:
Systemic Lupus Erythematosus (SLE) is a chronic, 
autoimmune, inflammatory disease characterized 
by a spectrum of clinical forms where skin being 
the second most commonly affected organ and 
skin involvement occurs in 70%-85% of all 
patients with SLE1,9. This disorder usually is 

life-long and a potentially fatal autoimmune 
disease11. The disease is more commonly seen 
among female population. It is about 9 times as 
common in women as in men, with a peak age of 
onset between 20-40 years4,7. 
Etiology of SLE is still not fully known but 
there are several predisposing factors. Multiple 

genes confer susceptibility to disease develop-
ment, the loss of immune tolerance, increased 
antigenic load, excess T helper cells, defective B 
cell suppression, and shifting of Th1 to Th2 
immune responses lead to cytokine imbalance, B 
cell hyperactivity, and the production of patho-
genic auto antibodies. Finally, certain environ-
mental factors are probably needed to precipitate 
the onset of the disease5,7.
SLE is perhaps the best example of multi system 
disorder in which cutaneous components of the 
disease, can yield valuable diagnostic and prog-
nostic information2. There is a tremendous 
variability and diversity in the type of involve-
ment ranging from classical butterfly rash and 
atrophic hyperkaratotic lesions of discoid lupus 
to bullae, alopecia and vasculitis6.
For purpose of identifying patients in clinical 
studies American Rheumatology Association 
(ARA) revised criteria for classification of lupus 
erythematosus is used. A person is said to have 
SLE if any four or more of the 11 criteria are 
present, serially or simultaneously during any 
interval of observation. Cutaneous lesions are 
important as a diagnostic aid as reflected by 
fact that they are account for four of the 11 
revised American Rheumatology Association 
criteria of Systemic Lupus Erythematosus6.
The present study was conducted to evaluate the 
cutaneous manifestations of SLE in Bangladeshi 
patients

Methods :
This was a prospective type of observational 
study conducted among thirty patients with SLE 
with cutaneous manifestations attending at 
Department of Dermatology and Venereology, 
Department of Medicine and  Department of 
Nephrology, Rangpur Medical College & Hospi-
tal, Rangpur from April, 2017 to September, 2017 
through purposive sampling. On admission 
each patient was assessed thoroughly by histo-
ry and clinical examination. Patients fulfilling 
the clinical and laboratory criteria of American 
Rheumatology Association (ARA revised criteria) 
and diagnosed by respective specialist were 
included into the study and patients and atten-
dants who were unwilling to give consent, histo-
ry of taking systemic steroid or drug induce 
cases, other collagen vascular diseases (DM, 
MCTD), other dermatoses (PMLE, Actinic 
keratosis, Lichen Planus, Lupus vulgaris, Psoria-

sis) and  Pregnancy were excluded.
Data was entered in the template of statistical 
program SPSS-22 after necessary editing and 
coding. The qualitative data were presented as 
number and percentages while the quantitative 
data were presented as mean, standard devia-
tions and ranges.

Results:
The main objective of the study was to determine 
the morphologic pattern of cutaneous lesions in 
systemic lupus erythematosus patient in respect 
of age, sex and occupation. Data were collect-
ed from 30 systemic lupus erythematosus 
patients those who attended in Department of 
Dermatology and Venereology, Department of 
Medicine and Department of Nephrology, Rang-
pur Medical College & Hospital, Rangpur, 
Bangladesh, during the period of April, 2017 to 
September, 2017. The mean age of the respon-
dents was 25.93 years with a standard deviation 
of ±8.37. The findings of the study were presented 
here under (Table-I).
Table-I: Demographical pattern of patients with 
SLE (N=30)

Table-II showed that most of the patients were 
female 28 (93.33%) and only 2(6.66%) were 
male. Among them 29(96.66%) had no family 
history of SLE.

Table-II: Age and sex distribution of the respondents 
(N=30)

Table-III: SLE Specific Skin Manifestations in 
study population (N=30)

Table-IV: SLE-nonspecific manifestations in study 
population (N=30)

Table-V: Laboratory findings in the study population.

Table-V showed at the time of diagnosis 21 
patients (70%) were anemic, lucopenia 2 (6.6%), 
thrombocytopenia 3 (10%), ESR>50- 26 (86.66%) 
and Proteinuria 7 (23.33%).

Figure-1: Distribution of SLE patients according to 
ANA grading.

Figure-1 showed most of the SLE patients were 
ANA positive (96.66%)

Figure-2: Distribution of SLE patients according 
to Anti-dsDNA antibodies grading. 

Figure-2 showed the SLE patients Anti-ds DNA 
antibodies positive (66.66%).

Figure-3: Different types of oral lesion in study 
population.

Figure-3 showed different types of oral lesion in 
study population. Among them erythema are the 
most common.

Discussion:
A total of 30 study populations, who fulfilled the 
American Rheumatology Association revised 
criteria for systemic lupus erythematosus, were 
selected purposively from Medical College & 
Hospital, Rangpur, Bangladesh. Of them, most 
were female with mean age was 25.93± 8.37 years 
and 93.33% were female and 6.6% were male. 
This study findings consistent with the findings of 
Naheed A. et al.7 where mean age was 
25.97±4.64 years with 92% patients were female 
and 8% were male. But differ from Parveen et 
al.10 where mean age was 30.04 and male to 
female ratio 1:5. This figure reflect the female 
preponderance and the prevalence of disease in 
younger age population.
In this study majority patients came from the 
lower class family. Housewives were the highest 
(70%), and married persons represented 73.3% of 
total respondents. Out of 30 respondents 60% 
gave the history of photosensitivity. This result is 
partially accorded with the findings of Kapadia N 
et al.16 but differ from Rabbani M A et al.6 (33.0%) 
and Muzaffar et al. (53.3%).14

The classic butterfly facial rash is the most 
frequent skin lesion (73.33%) among the respon-
dents. This result is nearly corresponding with 
Muzaffar Farhana’s 14  study, which was conduct-
ed among children and Parveen et al.(70%).10 
But this result is far less than Cardinali C. et al.’s 

13 finding (96%) and also differ from Patel et 
al.17 (40.0%),   Rabbani et al. 6 (31.0%) and Cerve-
ra et al.24 (31.1%). 
Present study showed that  10(33.3%) patients, 
had oral lesions. It is supported by the findings of  
Rasheed A. et al.8 (31.2%) and parveen et al.10 
(34%). Different percentage of prevalence of oral 
ulcers were also seen by Kole and Ghosh,3 and 
Malaviya et al.18   
Maculopapular rashes and SCLE were noted in 
20% and 3.3% of the cases respectively in this 
study which were similar to Kole and Ghosh3 
(23.46%,5.18%) and Rasheed A. et al.8 
Raynaud’s  phenomenon was a less common skin 
manifestation in SLE i.e. 6.6%, while higher 
figures were seen by Kole and  Ghosh3 and Mala-
viya et al.18 This variation  may be attributable to 
diverse environmental conditions.
In this Study it was found that 53% respondents 
have non-scarring alopecia.This result is     partial-
ly supported by Parveen et al. 10 (47.o%), Yell JA 
et a1.15 (40.0%), but differ from the findings of 
Rabbani MA et al.6 (22.0%) , Kapadia N et al.16 
and Akter and Khan(37.0%).19

Current study revealed that out of all patients 
40% have specific LE lesion only, both type of 
lesions have 60% patients. Only non-specific 
lesion scored 0%. This result is largely differ from 
Zecevic RD et al.12  Evidence of DLE rash (10%) of 
current study were similar with Parveen et al. 
(10.0%), but differ from  Rabbani et al.6 (15.0%)  
Kapadia N at el.16 and Rasheed A. et al.   (20.8%).8

Current study revealed that among the respon-
dents 20% had palmar erythema, 6.6% had 
Raynaud’s phenomenon, 13.3% had hyper 
pigmentation, 3.3% had leg ulcers, 3.3% had 
livodo reticularis, but this results are differ from 
some other studies.
Hyperpigmentation was noted in 4(13.3%) of our 
study which was consonance with Rabbani et al. 
6 while it was lower in a study by Tuffanelli and 
Dubois20 (8.4%). This difference may be due to 
excessive exposure to sunlight in our country and 
a general tendency to postinflammatory melano-
sis.
The incidence of ANA-negative SLE was  similar 
(3.44%) as compared to 4-13% reported previ-
ously.21 Anti dsDNA antibodies were elevated in 
66.66% of our patients similar to  literature.22 
ANA was positive in 96.66% similar to what was 
reported previously.23,24

Conclusion:
Skin manifestations in SLE are significant clues in 
diagnosis that can give valuable information 
regarding diagnosis (SLE-specific), as well as, 
disease activity (SLE-nonspecific skin manifesta-
tions are associated with disease activity). Skin 
manifestations are responsible for increased 
morbidity also. However, there is a need for large 
multicentered, randomized trials to know the 
more precise figures in our population.
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Abstract
Background:
SLE is a chronic, autoimmune, inflammatory disease with multiorgan 
involvement. The Skin is the second most commonly affected organ 
and manifestations occur 70%-80% of all SLE patients. Cutaneous 
lesions in patient with SLE may be specific (LE specific) or may be non 
specific (LE-non specific).There are little or scanty data about the 
prevalence and morphological pattern of cutaneous lesions in SLE 
patients in our country. So a study was conducted to find out the 
morphological pattern of cutaneous lesions in SLE.
Objective:
The aim of the study to evaluate the morphological pattern and 
spectrum of cutaneous lesions in SLE patients.
Method:
This was a prospective type of observational study conducted among 
thirty patients with SLE with cutaneous manifestations attending at 
Department of Dermatology and Venereology, Department of 
Medicine and  Department of Nephrology, Rangpur Medical College 
& Hospital, Rangpur from April, 2017 to September, 2017.
Result:
The study revealed that the mean age was 25.93 years with a standard 
deviation of  ±8.37. Most of the patients were female, 28 (93.33%) 
and male were only 2 (6.6%). Within study group of patients LE 
specific skin manifestations were noted as follows: Butterfly rash 
or malar rash 22(73.33%), photosensitivity 18(60%), maculopapu-
lar rashes 6(20%), oral ulcers 10(33.33%), discoid rash 3(10%). Non 
specific LE skin manifestations included vasculitic rash 14(46%), 
alopecia (non scarring) 16(53%), Raynaud’s phenomenon 2(6.6%), 
palmar erythema 6(20%,) livedo reticularis 1(3.3%), hyper pigmenta-
tion 4(13.33%), leg ulcers 1(3.33%). Patients having LE specific skin 
manifestations like malar rash and discoid rash were more likely 
to have internal organ involvement, while with those having LE non 
specific skin manifestations were seen with acute flare of disease. 
ANA and anti-ds DNA antibodies were positive in 96.66% and 66.66% 
patients respectively.
Conclusion:
Skin manifestations in SLE are significant clues in diagnosis that can 
give valuable information regarding diagnosis (SLE-specific), as well as, 
disease activity (SLE-nonspecific skin manifestations are associated 
with disease activity). Skin manifestations are responsible for increased 
morbidity also. However, there is a need for large multicentered, 
randomized trials to know the more precise figures in our population.

Key wrods: SLE, Morphological of cutaneous, Lupus  
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Introduction:
Systemic Lupus Erythematosus (SLE) is a chronic, 
autoimmune, inflammatory disease characterized 
by a spectrum of clinical forms where skin being 
the second most commonly affected organ and 
skin involvement occurs in 70%-85% of all 
patients with SLE1,9. This disorder usually is 

life-long and a potentially fatal autoimmune 
disease11. The disease is more commonly seen 
among female population. It is about 9 times as 
common in women as in men, with a peak age of 
onset between 20-40 years4,7. 
Etiology of SLE is still not fully known but 
there are several predisposing factors. Multiple 

genes confer susceptibility to disease develop-
ment, the loss of immune tolerance, increased 
antigenic load, excess T helper cells, defective B 
cell suppression, and shifting of Th1 to Th2 
immune responses lead to cytokine imbalance, B 
cell hyperactivity, and the production of patho-
genic auto antibodies. Finally, certain environ-
mental factors are probably needed to precipitate 
the onset of the disease5,7.
SLE is perhaps the best example of multi system 
disorder in which cutaneous components of the 
disease, can yield valuable diagnostic and prog-
nostic information2. There is a tremendous 
variability and diversity in the type of involve-
ment ranging from classical butterfly rash and 
atrophic hyperkaratotic lesions of discoid lupus 
to bullae, alopecia and vasculitis6.
For purpose of identifying patients in clinical 
studies American Rheumatology Association 
(ARA) revised criteria for classification of lupus 
erythematosus is used. A person is said to have 
SLE if any four or more of the 11 criteria are 
present, serially or simultaneously during any 
interval of observation. Cutaneous lesions are 
important as a diagnostic aid as reflected by 
fact that they are account for four of the 11 
revised American Rheumatology Association 
criteria of Systemic Lupus Erythematosus6.
The present study was conducted to evaluate the 
cutaneous manifestations of SLE in Bangladeshi 
patients

Methods :
This was a prospective type of observational 
study conducted among thirty patients with SLE 
with cutaneous manifestations attending at 
Department of Dermatology and Venereology, 
Department of Medicine and  Department of 
Nephrology, Rangpur Medical College & Hospi-
tal, Rangpur from April, 2017 to September, 2017 
through purposive sampling. On admission 
each patient was assessed thoroughly by histo-
ry and clinical examination. Patients fulfilling 
the clinical and laboratory criteria of American 
Rheumatology Association (ARA revised criteria) 
and diagnosed by respective specialist were 
included into the study and patients and atten-
dants who were unwilling to give consent, histo-
ry of taking systemic steroid or drug induce 
cases, other collagen vascular diseases (DM, 
MCTD), other dermatoses (PMLE, Actinic 
keratosis, Lichen Planus, Lupus vulgaris, Psoria-

sis) and  Pregnancy were excluded.
Data was entered in the template of statistical 
program SPSS-22 after necessary editing and 
coding. The qualitative data were presented as 
number and percentages while the quantitative 
data were presented as mean, standard devia-
tions and ranges.

Results:
The main objective of the study was to determine 
the morphologic pattern of cutaneous lesions in 
systemic lupus erythematosus patient in respect 
of age, sex and occupation. Data were collect-
ed from 30 systemic lupus erythematosus 
patients those who attended in Department of 
Dermatology and Venereology, Department of 
Medicine and Department of Nephrology, Rang-
pur Medical College & Hospital, Rangpur, 
Bangladesh, during the period of April, 2017 to 
September, 2017. The mean age of the respon-
dents was 25.93 years with a standard deviation 
of ±8.37. The findings of the study were presented 
here under (Table-I).
Table-I: Demographical pattern of patients with 
SLE (N=30)

Table-II showed that most of the patients were 
female 28 (93.33%) and only 2(6.66%) were 
male. Among them 29(96.66%) had no family 
history of SLE.

Table-II: Age and sex distribution of the respondents 
(N=30)

Table-III: SLE Specific Skin Manifestations in 
study population (N=30)

Table-IV: SLE-nonspecific manifestations in study 
population (N=30)

Table-V: Laboratory findings in the study population.

Table-V showed at the time of diagnosis 21 
patients (70%) were anemic, lucopenia 2 (6.6%), 
thrombocytopenia 3 (10%), ESR>50- 26 (86.66%) 
and Proteinuria 7 (23.33%).

Figure-1: Distribution of SLE patients according to 
ANA grading.

Figure-1 showed most of the SLE patients were 
ANA positive (96.66%)

Figure-2: Distribution of SLE patients according 
to Anti-dsDNA antibodies grading. 

Figure-2 showed the SLE patients Anti-ds DNA 
antibodies positive (66.66%).

Figure-3: Different types of oral lesion in study 
population.

Figure-3 showed different types of oral lesion in 
study population. Among them erythema are the 
most common.

Discussion:
A total of 30 study populations, who fulfilled the 
American Rheumatology Association revised 
criteria for systemic lupus erythematosus, were 
selected purposively from Medical College & 
Hospital, Rangpur, Bangladesh. Of them, most 
were female with mean age was 25.93± 8.37 years 
and 93.33% were female and 6.6% were male. 
This study findings consistent with the findings of 
Naheed A. et al.7 where mean age was 
25.97±4.64 years with 92% patients were female 
and 8% were male. But differ from Parveen et 
al.10 where mean age was 30.04 and male to 
female ratio 1:5. This figure reflect the female 
preponderance and the prevalence of disease in 
younger age population.
In this study majority patients came from the 
lower class family. Housewives were the highest 
(70%), and married persons represented 73.3% of 
total respondents. Out of 30 respondents 60% 
gave the history of photosensitivity. This result is 
partially accorded with the findings of Kapadia N 
et al.16 but differ from Rabbani M A et al.6 (33.0%) 
and Muzaffar et al. (53.3%).14

The classic butterfly facial rash is the most 
frequent skin lesion (73.33%) among the respon-
dents. This result is nearly corresponding with 
Muzaffar Farhana’s 14  study, which was conduct-
ed among children and Parveen et al.(70%).10 
But this result is far less than Cardinali C. et al.’s 

13 finding (96%) and also differ from Patel et 
al.17 (40.0%),   Rabbani et al. 6 (31.0%) and Cerve-
ra et al.24 (31.1%). 
Present study showed that  10(33.3%) patients, 
had oral lesions. It is supported by the findings of  
Rasheed A. et al.8 (31.2%) and parveen et al.10 
(34%). Different percentage of prevalence of oral 
ulcers were also seen by Kole and Ghosh,3 and 
Malaviya et al.18   
Maculopapular rashes and SCLE were noted in 
20% and 3.3% of the cases respectively in this 
study which were similar to Kole and Ghosh3 
(23.46%,5.18%) and Rasheed A. et al.8 
Raynaud’s  phenomenon was a less common skin 
manifestation in SLE i.e. 6.6%, while higher 
figures were seen by Kole and  Ghosh3 and Mala-
viya et al.18 This variation  may be attributable to 
diverse environmental conditions.
In this Study it was found that 53% respondents 
have non-scarring alopecia.This result is     partial-
ly supported by Parveen et al. 10 (47.o%), Yell JA 
et a1.15 (40.0%), but differ from the findings of 
Rabbani MA et al.6 (22.0%) , Kapadia N et al.16 
and Akter and Khan(37.0%).19

Current study revealed that out of all patients 
40% have specific LE lesion only, both type of 
lesions have 60% patients. Only non-specific 
lesion scored 0%. This result is largely differ from 
Zecevic RD et al.12  Evidence of DLE rash (10%) of 
current study were similar with Parveen et al. 
(10.0%), but differ from  Rabbani et al.6 (15.0%)  
Kapadia N at el.16 and Rasheed A. et al.   (20.8%).8

Current study revealed that among the respon-
dents 20% had palmar erythema, 6.6% had 
Raynaud’s phenomenon, 13.3% had hyper 
pigmentation, 3.3% had leg ulcers, 3.3% had 
livodo reticularis, but this results are differ from 
some other studies.
Hyperpigmentation was noted in 4(13.3%) of our 
study which was consonance with Rabbani et al. 
6 while it was lower in a study by Tuffanelli and 
Dubois20 (8.4%). This difference may be due to 
excessive exposure to sunlight in our country and 
a general tendency to postinflammatory melano-
sis.
The incidence of ANA-negative SLE was  similar 
(3.44%) as compared to 4-13% reported previ-
ously.21 Anti dsDNA antibodies were elevated in 
66.66% of our patients similar to  literature.22 
ANA was positive in 96.66% similar to what was 
reported previously.23,24

Conclusion:
Skin manifestations in SLE are significant clues in 
diagnosis that can give valuable information 
regarding diagnosis (SLE-specific), as well as, 
disease activity (SLE-nonspecific skin manifesta-
tions are associated with disease activity). Skin 
manifestations are responsible for increased 
morbidity also. However, there is a need for large 
multicentered, randomized trials to know the 
more precise figures in our population.
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Demographic Variable Character Value (N%)

Gender Male 2(6.6%)

Female 28(93.33%)

Marital Status Married 22(73.33%)

Unmarried 07(23.33%)

Others 01(3.33%)

Occupation House wife 21(70%)

Student 5(16.66%)

Service 3(10%)

Others 01(3.33%)

Socioeconomic condition Upper 3(10%)

Middle 9(30%)

Lower 18(60%)

Family history of SLE Present 1(3.33%)

Absent 29(96.66%)
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Introduction:
Systemic Lupus Erythematosus (SLE) is a chronic, 
autoimmune, inflammatory disease characterized 
by a spectrum of clinical forms where skin being 
the second most commonly affected organ and 
skin involvement occurs in 70%-85% of all 
patients with SLE1,9. This disorder usually is 

life-long and a potentially fatal autoimmune 
disease11. The disease is more commonly seen 
among female population. It is about 9 times as 
common in women as in men, with a peak age of 
onset between 20-40 years4,7. 
Etiology of SLE is still not fully known but 
there are several predisposing factors. Multiple 

genes confer susceptibility to disease develop-
ment, the loss of immune tolerance, increased 
antigenic load, excess T helper cells, defective B 
cell suppression, and shifting of Th1 to Th2 
immune responses lead to cytokine imbalance, B 
cell hyperactivity, and the production of patho-
genic auto antibodies. Finally, certain environ-
mental factors are probably needed to precipitate 
the onset of the disease5,7.
SLE is perhaps the best example of multi system 
disorder in which cutaneous components of the 
disease, can yield valuable diagnostic and prog-
nostic information2. There is a tremendous 
variability and diversity in the type of involve-
ment ranging from classical butterfly rash and 
atrophic hyperkaratotic lesions of discoid lupus 
to bullae, alopecia and vasculitis6.
For purpose of identifying patients in clinical 
studies American Rheumatology Association 
(ARA) revised criteria for classification of lupus 
erythematosus is used. A person is said to have 
SLE if any four or more of the 11 criteria are 
present, serially or simultaneously during any 
interval of observation. Cutaneous lesions are 
important as a diagnostic aid as reflected by 
fact that they are account for four of the 11 
revised American Rheumatology Association 
criteria of Systemic Lupus Erythematosus6.
The present study was conducted to evaluate the 
cutaneous manifestations of SLE in Bangladeshi 
patients

Methods :
This was a prospective type of observational 
study conducted among thirty patients with SLE 
with cutaneous manifestations attending at 
Department of Dermatology and Venereology, 
Department of Medicine and  Department of 
Nephrology, Rangpur Medical College & Hospi-
tal, Rangpur from April, 2017 to September, 2017 
through purposive sampling. On admission 
each patient was assessed thoroughly by histo-
ry and clinical examination. Patients fulfilling 
the clinical and laboratory criteria of American 
Rheumatology Association (ARA revised criteria) 
and diagnosed by respective specialist were 
included into the study and patients and atten-
dants who were unwilling to give consent, histo-
ry of taking systemic steroid or drug induce 
cases, other collagen vascular diseases (DM, 
MCTD), other dermatoses (PMLE, Actinic 
keratosis, Lichen Planus, Lupus vulgaris, Psoria-

sis) and  Pregnancy were excluded.
Data was entered in the template of statistical 
program SPSS-22 after necessary editing and 
coding. The qualitative data were presented as 
number and percentages while the quantitative 
data were presented as mean, standard devia-
tions and ranges.

Results:
The main objective of the study was to determine 
the morphologic pattern of cutaneous lesions in 
systemic lupus erythematosus patient in respect 
of age, sex and occupation. Data were collect-
ed from 30 systemic lupus erythematosus 
patients those who attended in Department of 
Dermatology and Venereology, Department of 
Medicine and Department of Nephrology, Rang-
pur Medical College & Hospital, Rangpur, 
Bangladesh, during the period of April, 2017 to 
September, 2017. The mean age of the respon-
dents was 25.93 years with a standard deviation 
of ±8.37. The findings of the study were presented 
here under (Table-I).
Table-I: Demographical pattern of patients with 
SLE (N=30)

Table-II showed that most of the patients were 
female 28 (93.33%) and only 2(6.66%) were 
male. Among them 29(96.66%) had no family 
history of SLE.

Table-II: Age and sex distribution of the respondents 
(N=30)

Table-III: SLE Specific Skin Manifestations in 
study population (N=30)

Table-IV: SLE-nonspecific manifestations in study 
population (N=30)

Table-V: Laboratory findings in the study population.

Table-V showed at the time of diagnosis 21 
patients (70%) were anemic, lucopenia 2 (6.6%), 
thrombocytopenia 3 (10%), ESR>50- 26 (86.66%) 
and Proteinuria 7 (23.33%).

Figure-1: Distribution of SLE patients according to 
ANA grading.

Figure-1 showed most of the SLE patients were 
ANA positive (96.66%)

Figure-2: Distribution of SLE patients according 
to Anti-dsDNA antibodies grading. 

Figure-2 showed the SLE patients Anti-ds DNA 
antibodies positive (66.66%).

Figure-3: Different types of oral lesion in study 
population.

Figure-3 showed different types of oral lesion in 
study population. Among them erythema are the 
most common.

Discussion:
A total of 30 study populations, who fulfilled the 
American Rheumatology Association revised 
criteria for systemic lupus erythematosus, were 
selected purposively from Medical College & 
Hospital, Rangpur, Bangladesh. Of them, most 
were female with mean age was 25.93± 8.37 years 
and 93.33% were female and 6.6% were male. 
This study findings consistent with the findings of 
Naheed A. et al.7 where mean age was 
25.97±4.64 years with 92% patients were female 
and 8% were male. But differ from Parveen et 
al.10 where mean age was 30.04 and male to 
female ratio 1:5. This figure reflect the female 
preponderance and the prevalence of disease in 
younger age population.
In this study majority patients came from the 
lower class family. Housewives were the highest 
(70%), and married persons represented 73.3% of 
total respondents. Out of 30 respondents 60% 
gave the history of photosensitivity. This result is 
partially accorded with the findings of Kapadia N 
et al.16 but differ from Rabbani M A et al.6 (33.0%) 
and Muzaffar et al. (53.3%).14

The classic butterfly facial rash is the most 
frequent skin lesion (73.33%) among the respon-
dents. This result is nearly corresponding with 
Muzaffar Farhana’s 14  study, which was conduct-
ed among children and Parveen et al.(70%).10 
But this result is far less than Cardinali C. et al.’s 

13 finding (96%) and also differ from Patel et 
al.17 (40.0%),   Rabbani et al. 6 (31.0%) and Cerve-
ra et al.24 (31.1%). 
Present study showed that  10(33.3%) patients, 
had oral lesions. It is supported by the findings of  
Rasheed A. et al.8 (31.2%) and parveen et al.10 
(34%). Different percentage of prevalence of oral 
ulcers were also seen by Kole and Ghosh,3 and 
Malaviya et al.18   
Maculopapular rashes and SCLE were noted in 
20% and 3.3% of the cases respectively in this 
study which were similar to Kole and Ghosh3 
(23.46%,5.18%) and Rasheed A. et al.8 
Raynaud’s  phenomenon was a less common skin 
manifestation in SLE i.e. 6.6%, while higher 
figures were seen by Kole and  Ghosh3 and Mala-
viya et al.18 This variation  may be attributable to 
diverse environmental conditions.
In this Study it was found that 53% respondents 
have non-scarring alopecia.This result is     partial-
ly supported by Parveen et al. 10 (47.o%), Yell JA 
et a1.15 (40.0%), but differ from the findings of 
Rabbani MA et al.6 (22.0%) , Kapadia N et al.16 
and Akter and Khan(37.0%).19

Current study revealed that out of all patients 
40% have specific LE lesion only, both type of 
lesions have 60% patients. Only non-specific 
lesion scored 0%. This result is largely differ from 
Zecevic RD et al.12  Evidence of DLE rash (10%) of 
current study were similar with Parveen et al. 
(10.0%), but differ from  Rabbani et al.6 (15.0%)  
Kapadia N at el.16 and Rasheed A. et al.   (20.8%).8

Current study revealed that among the respon-
dents 20% had palmar erythema, 6.6% had 
Raynaud’s phenomenon, 13.3% had hyper 
pigmentation, 3.3% had leg ulcers, 3.3% had 
livodo reticularis, but this results are differ from 
some other studies.
Hyperpigmentation was noted in 4(13.3%) of our 
study which was consonance with Rabbani et al. 
6 while it was lower in a study by Tuffanelli and 
Dubois20 (8.4%). This difference may be due to 
excessive exposure to sunlight in our country and 
a general tendency to postinflammatory melano-
sis.
The incidence of ANA-negative SLE was  similar 
(3.44%) as compared to 4-13% reported previ-
ously.21 Anti dsDNA antibodies were elevated in 
66.66% of our patients similar to  literature.22 
ANA was positive in 96.66% similar to what was 
reported previously.23,24

Conclusion:
Skin manifestations in SLE are significant clues in 
diagnosis that can give valuable information 
regarding diagnosis (SLE-specific), as well as, 
disease activity (SLE-nonspecific skin manifesta-
tions are associated with disease activity). Skin 
manifestations are responsible for increased 
morbidity also. However, there is a need for large 
multicentered, randomized trials to know the 
more precise figures in our population.
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Table-II showed the age distribution of the patients 
where mean age was 25.93±8.37 (years) and most 
of the patients (66.66%) belong to the age group 
11-30 years of female.  

Skin Manifestations Frequency (N%)

Malar rash 22(73.3%)

Photosensitivity 18(60%)

Maculopapaular rashes 6(20%)

Oral ulcers 10(33.3%)

Discoid rash 3(10%)

Subacute cutaneous LE 1(3.3%)

Nonspecific manifestations Frequency (N%) 

Vasculitic rash 14(46%) 

Alopecia (non scarring) 16(53%) 

Palmar erythema 6(20%) 

Livedo reticularis 1(3.3%) 

Raynaud’s phenomenon 2(6.6%) 

Hyper pigmentation  4(13.3%) 

Leg ulcers 1(3.3%) 

Parameters Frequency (N%)

Hb <10mg/dL 21(70%)

Leucopenia 2(6.6%)

Thrombocytopenia 3(10%)

ESR>50 26(86.66%)

ANA (Positive) 29(96.66%)

Anti-dsDNA antibodies 20(66.66%)

Proteinuria 7(23.33%)

3.44%

96.66%

ANA positive 
ANA negative

66.66%

33.34%
Anti-dsDNA positive 
Anti-dsDNA negative 

Age (Year) Male Female Total

11-20 1(3.3%) 9(30%) 10(10)

21-30 1(3.3%) 11(36.66%) 12(12)

31-40 0 6(20.00%) 6(6)

41-50 0 2(6.66%) 2(2)

Total 2(6.66%) 28(93.33%) 30(30)

Mean (years) 21.50±6.36 26.25±8.50 25.93±8.37

Table-IV showed that most of the patients were 
suffered from Alopecia (non scarring) 16 and the 
second most were suffered from Vasculitic rash. 

Table-III showed that most of the patients were 
suffered from malar rash 73.3% and less were 
suffered from Subacute cutaneous LE 3.3%.  



23J Rang Med Col. September 2021; Vol. 6, No. 2:20-25

Morphological Pattern of Cutaneous Manifestations

Introduction:
Systemic Lupus Erythematosus (SLE) is a chronic, 
autoimmune, inflammatory disease characterized 
by a spectrum of clinical forms where skin being 
the second most commonly affected organ and 
skin involvement occurs in 70%-85% of all 
patients with SLE1,9. This disorder usually is 

life-long and a potentially fatal autoimmune 
disease11. The disease is more commonly seen 
among female population. It is about 9 times as 
common in women as in men, with a peak age of 
onset between 20-40 years4,7. 
Etiology of SLE is still not fully known but 
there are several predisposing factors. Multiple 

genes confer susceptibility to disease develop-
ment, the loss of immune tolerance, increased 
antigenic load, excess T helper cells, defective B 
cell suppression, and shifting of Th1 to Th2 
immune responses lead to cytokine imbalance, B 
cell hyperactivity, and the production of patho-
genic auto antibodies. Finally, certain environ-
mental factors are probably needed to precipitate 
the onset of the disease5,7.
SLE is perhaps the best example of multi system 
disorder in which cutaneous components of the 
disease, can yield valuable diagnostic and prog-
nostic information2. There is a tremendous 
variability and diversity in the type of involve-
ment ranging from classical butterfly rash and 
atrophic hyperkaratotic lesions of discoid lupus 
to bullae, alopecia and vasculitis6.
For purpose of identifying patients in clinical 
studies American Rheumatology Association 
(ARA) revised criteria for classification of lupus 
erythematosus is used. A person is said to have 
SLE if any four or more of the 11 criteria are 
present, serially or simultaneously during any 
interval of observation. Cutaneous lesions are 
important as a diagnostic aid as reflected by 
fact that they are account for four of the 11 
revised American Rheumatology Association 
criteria of Systemic Lupus Erythematosus6.
The present study was conducted to evaluate the 
cutaneous manifestations of SLE in Bangladeshi 
patients

Methods :
This was a prospective type of observational 
study conducted among thirty patients with SLE 
with cutaneous manifestations attending at 
Department of Dermatology and Venereology, 
Department of Medicine and  Department of 
Nephrology, Rangpur Medical College & Hospi-
tal, Rangpur from April, 2017 to September, 2017 
through purposive sampling. On admission 
each patient was assessed thoroughly by histo-
ry and clinical examination. Patients fulfilling 
the clinical and laboratory criteria of American 
Rheumatology Association (ARA revised criteria) 
and diagnosed by respective specialist were 
included into the study and patients and atten-
dants who were unwilling to give consent, histo-
ry of taking systemic steroid or drug induce 
cases, other collagen vascular diseases (DM, 
MCTD), other dermatoses (PMLE, Actinic 
keratosis, Lichen Planus, Lupus vulgaris, Psoria-

sis) and  Pregnancy were excluded.
Data was entered in the template of statistical 
program SPSS-22 after necessary editing and 
coding. The qualitative data were presented as 
number and percentages while the quantitative 
data were presented as mean, standard devia-
tions and ranges.

Results:
The main objective of the study was to determine 
the morphologic pattern of cutaneous lesions in 
systemic lupus erythematosus patient in respect 
of age, sex and occupation. Data were collect-
ed from 30 systemic lupus erythematosus 
patients those who attended in Department of 
Dermatology and Venereology, Department of 
Medicine and Department of Nephrology, Rang-
pur Medical College & Hospital, Rangpur, 
Bangladesh, during the period of April, 2017 to 
September, 2017. The mean age of the respon-
dents was 25.93 years with a standard deviation 
of ±8.37. The findings of the study were presented 
here under (Table-I).
Table-I: Demographical pattern of patients with 
SLE (N=30)

Table-II showed that most of the patients were 
female 28 (93.33%) and only 2(6.66%) were 
male. Among them 29(96.66%) had no family 
history of SLE.

Table-II: Age and sex distribution of the respondents 
(N=30)

Table-III: SLE Specific Skin Manifestations in 
study population (N=30)

Table-IV: SLE-nonspecific manifestations in study 
population (N=30)

Table-V: Laboratory findings in the study population.

Table-V showed at the time of diagnosis 21 
patients (70%) were anemic, lucopenia 2 (6.6%), 
thrombocytopenia 3 (10%), ESR>50- 26 (86.66%) 
and Proteinuria 7 (23.33%).

Figure-1: Distribution of SLE patients according to 
ANA grading.

Figure-1 showed most of the SLE patients were 
ANA positive (96.66%)

Figure-2: Distribution of SLE patients according 
to Anti-dsDNA antibodies grading. 

Figure-2 showed the SLE patients Anti-ds DNA 
antibodies positive (66.66%).

Figure-3: Different types of oral lesion in study 
population.

Figure-3 showed different types of oral lesion in 
study population. Among them erythema are the 
most common.

Discussion:
A total of 30 study populations, who fulfilled the 
American Rheumatology Association revised 
criteria for systemic lupus erythematosus, were 
selected purposively from Medical College & 
Hospital, Rangpur, Bangladesh. Of them, most 
were female with mean age was 25.93± 8.37 years 
and 93.33% were female and 6.6% were male. 
This study findings consistent with the findings of 
Naheed A. et al.7 where mean age was 
25.97±4.64 years with 92% patients were female 
and 8% were male. But differ from Parveen et 
al.10 where mean age was 30.04 and male to 
female ratio 1:5. This figure reflect the female 
preponderance and the prevalence of disease in 
younger age population.
In this study majority patients came from the 
lower class family. Housewives were the highest 
(70%), and married persons represented 73.3% of 
total respondents. Out of 30 respondents 60% 
gave the history of photosensitivity. This result is 
partially accorded with the findings of Kapadia N 
et al.16 but differ from Rabbani M A et al.6 (33.0%) 
and Muzaffar et al. (53.3%).14

The classic butterfly facial rash is the most 
frequent skin lesion (73.33%) among the respon-
dents. This result is nearly corresponding with 
Muzaffar Farhana’s 14  study, which was conduct-
ed among children and Parveen et al.(70%).10 
But this result is far less than Cardinali C. et al.’s 

13 finding (96%) and also differ from Patel et 
al.17 (40.0%),   Rabbani et al. 6 (31.0%) and Cerve-
ra et al.24 (31.1%). 
Present study showed that  10(33.3%) patients, 
had oral lesions. It is supported by the findings of  
Rasheed A. et al.8 (31.2%) and parveen et al.10 
(34%). Different percentage of prevalence of oral 
ulcers were also seen by Kole and Ghosh,3 and 
Malaviya et al.18   
Maculopapular rashes and SCLE were noted in 
20% and 3.3% of the cases respectively in this 
study which were similar to Kole and Ghosh3 
(23.46%,5.18%) and Rasheed A. et al.8 
Raynaud’s  phenomenon was a less common skin 
manifestation in SLE i.e. 6.6%, while higher 
figures were seen by Kole and  Ghosh3 and Mala-
viya et al.18 This variation  may be attributable to 
diverse environmental conditions.
In this Study it was found that 53% respondents 
have non-scarring alopecia.This result is     partial-
ly supported by Parveen et al. 10 (47.o%), Yell JA 
et a1.15 (40.0%), but differ from the findings of 
Rabbani MA et al.6 (22.0%) , Kapadia N et al.16 
and Akter and Khan(37.0%).19

Current study revealed that out of all patients 
40% have specific LE lesion only, both type of 
lesions have 60% patients. Only non-specific 
lesion scored 0%. This result is largely differ from 
Zecevic RD et al.12  Evidence of DLE rash (10%) of 
current study were similar with Parveen et al. 
(10.0%), but differ from  Rabbani et al.6 (15.0%)  
Kapadia N at el.16 and Rasheed A. et al.   (20.8%).8

Current study revealed that among the respon-
dents 20% had palmar erythema, 6.6% had 
Raynaud’s phenomenon, 13.3% had hyper 
pigmentation, 3.3% had leg ulcers, 3.3% had 
livodo reticularis, but this results are differ from 
some other studies.
Hyperpigmentation was noted in 4(13.3%) of our 
study which was consonance with Rabbani et al. 
6 while it was lower in a study by Tuffanelli and 
Dubois20 (8.4%). This difference may be due to 
excessive exposure to sunlight in our country and 
a general tendency to postinflammatory melano-
sis.
The incidence of ANA-negative SLE was  similar 
(3.44%) as compared to 4-13% reported previ-
ously.21 Anti dsDNA antibodies were elevated in 
66.66% of our patients similar to  literature.22 
ANA was positive in 96.66% similar to what was 
reported previously.23,24

Conclusion:
Skin manifestations in SLE are significant clues in 
diagnosis that can give valuable information 
regarding diagnosis (SLE-specific), as well as, 
disease activity (SLE-nonspecific skin manifesta-
tions are associated with disease activity). Skin 
manifestations are responsible for increased 
morbidity also. However, there is a need for large 
multicentered, randomized trials to know the 
more precise figures in our population.
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Introduction:
Systemic Lupus Erythematosus (SLE) is a chronic, 
autoimmune, inflammatory disease characterized 
by a spectrum of clinical forms where skin being 
the second most commonly affected organ and 
skin involvement occurs in 70%-85% of all 
patients with SLE1,9. This disorder usually is 

life-long and a potentially fatal autoimmune 
disease11. The disease is more commonly seen 
among female population. It is about 9 times as 
common in women as in men, with a peak age of 
onset between 20-40 years4,7. 
Etiology of SLE is still not fully known but 
there are several predisposing factors. Multiple 

genes confer susceptibility to disease develop-
ment, the loss of immune tolerance, increased 
antigenic load, excess T helper cells, defective B 
cell suppression, and shifting of Th1 to Th2 
immune responses lead to cytokine imbalance, B 
cell hyperactivity, and the production of patho-
genic auto antibodies. Finally, certain environ-
mental factors are probably needed to precipitate 
the onset of the disease5,7.
SLE is perhaps the best example of multi system 
disorder in which cutaneous components of the 
disease, can yield valuable diagnostic and prog-
nostic information2. There is a tremendous 
variability and diversity in the type of involve-
ment ranging from classical butterfly rash and 
atrophic hyperkaratotic lesions of discoid lupus 
to bullae, alopecia and vasculitis6.
For purpose of identifying patients in clinical 
studies American Rheumatology Association 
(ARA) revised criteria for classification of lupus 
erythematosus is used. A person is said to have 
SLE if any four or more of the 11 criteria are 
present, serially or simultaneously during any 
interval of observation. Cutaneous lesions are 
important as a diagnostic aid as reflected by 
fact that they are account for four of the 11 
revised American Rheumatology Association 
criteria of Systemic Lupus Erythematosus6.
The present study was conducted to evaluate the 
cutaneous manifestations of SLE in Bangladeshi 
patients

Methods :
This was a prospective type of observational 
study conducted among thirty patients with SLE 
with cutaneous manifestations attending at 
Department of Dermatology and Venereology, 
Department of Medicine and  Department of 
Nephrology, Rangpur Medical College & Hospi-
tal, Rangpur from April, 2017 to September, 2017 
through purposive sampling. On admission 
each patient was assessed thoroughly by histo-
ry and clinical examination. Patients fulfilling 
the clinical and laboratory criteria of American 
Rheumatology Association (ARA revised criteria) 
and diagnosed by respective specialist were 
included into the study and patients and atten-
dants who were unwilling to give consent, histo-
ry of taking systemic steroid or drug induce 
cases, other collagen vascular diseases (DM, 
MCTD), other dermatoses (PMLE, Actinic 
keratosis, Lichen Planus, Lupus vulgaris, Psoria-

sis) and  Pregnancy were excluded.
Data was entered in the template of statistical 
program SPSS-22 after necessary editing and 
coding. The qualitative data were presented as 
number and percentages while the quantitative 
data were presented as mean, standard devia-
tions and ranges.

Results:
The main objective of the study was to determine 
the morphologic pattern of cutaneous lesions in 
systemic lupus erythematosus patient in respect 
of age, sex and occupation. Data were collect-
ed from 30 systemic lupus erythematosus 
patients those who attended in Department of 
Dermatology and Venereology, Department of 
Medicine and Department of Nephrology, Rang-
pur Medical College & Hospital, Rangpur, 
Bangladesh, during the period of April, 2017 to 
September, 2017. The mean age of the respon-
dents was 25.93 years with a standard deviation 
of ±8.37. The findings of the study were presented 
here under (Table-I).
Table-I: Demographical pattern of patients with 
SLE (N=30)

Table-II showed that most of the patients were 
female 28 (93.33%) and only 2(6.66%) were 
male. Among them 29(96.66%) had no family 
history of SLE.

Table-II: Age and sex distribution of the respondents 
(N=30)

Table-III: SLE Specific Skin Manifestations in 
study population (N=30)

Table-IV: SLE-nonspecific manifestations in study 
population (N=30)

Table-V: Laboratory findings in the study population.

Table-V showed at the time of diagnosis 21 
patients (70%) were anemic, lucopenia 2 (6.6%), 
thrombocytopenia 3 (10%), ESR>50- 26 (86.66%) 
and Proteinuria 7 (23.33%).

Figure-1: Distribution of SLE patients according to 
ANA grading.

Figure-1 showed most of the SLE patients were 
ANA positive (96.66%)

Figure-2: Distribution of SLE patients according 
to Anti-dsDNA antibodies grading. 

Figure-2 showed the SLE patients Anti-ds DNA 
antibodies positive (66.66%).

Figure-3: Different types of oral lesion in study 
population.

Figure-3 showed different types of oral lesion in 
study population. Among them erythema are the 
most common.

Discussion:
A total of 30 study populations, who fulfilled the 
American Rheumatology Association revised 
criteria for systemic lupus erythematosus, were 
selected purposively from Medical College & 
Hospital, Rangpur, Bangladesh. Of them, most 
were female with mean age was 25.93± 8.37 years 
and 93.33% were female and 6.6% were male. 
This study findings consistent with the findings of 
Naheed A. et al.7 where mean age was 
25.97±4.64 years with 92% patients were female 
and 8% were male. But differ from Parveen et 
al.10 where mean age was 30.04 and male to 
female ratio 1:5. This figure reflect the female 
preponderance and the prevalence of disease in 
younger age population.
In this study majority patients came from the 
lower class family. Housewives were the highest 
(70%), and married persons represented 73.3% of 
total respondents. Out of 30 respondents 60% 
gave the history of photosensitivity. This result is 
partially accorded with the findings of Kapadia N 
et al.16 but differ from Rabbani M A et al.6 (33.0%) 
and Muzaffar et al. (53.3%).14

The classic butterfly facial rash is the most 
frequent skin lesion (73.33%) among the respon-
dents. This result is nearly corresponding with 
Muzaffar Farhana’s 14  study, which was conduct-
ed among children and Parveen et al.(70%).10 
But this result is far less than Cardinali C. et al.’s 

13 finding (96%) and also differ from Patel et 
al.17 (40.0%),   Rabbani et al. 6 (31.0%) and Cerve-
ra et al.24 (31.1%). 
Present study showed that  10(33.3%) patients, 
had oral lesions. It is supported by the findings of  
Rasheed A. et al.8 (31.2%) and parveen et al.10 
(34%). Different percentage of prevalence of oral 
ulcers were also seen by Kole and Ghosh,3 and 
Malaviya et al.18   
Maculopapular rashes and SCLE were noted in 
20% and 3.3% of the cases respectively in this 
study which were similar to Kole and Ghosh3 
(23.46%,5.18%) and Rasheed A. et al.8 
Raynaud’s  phenomenon was a less common skin 
manifestation in SLE i.e. 6.6%, while higher 
figures were seen by Kole and  Ghosh3 and Mala-
viya et al.18 This variation  may be attributable to 
diverse environmental conditions.
In this Study it was found that 53% respondents 
have non-scarring alopecia.This result is     partial-
ly supported by Parveen et al. 10 (47.o%), Yell JA 
et a1.15 (40.0%), but differ from the findings of 
Rabbani MA et al.6 (22.0%) , Kapadia N et al.16 
and Akter and Khan(37.0%).19

Current study revealed that out of all patients 
40% have specific LE lesion only, both type of 
lesions have 60% patients. Only non-specific 
lesion scored 0%. This result is largely differ from 
Zecevic RD et al.12  Evidence of DLE rash (10%) of 
current study were similar with Parveen et al. 
(10.0%), but differ from  Rabbani et al.6 (15.0%)  
Kapadia N at el.16 and Rasheed A. et al.   (20.8%).8

Current study revealed that among the respon-
dents 20% had palmar erythema, 6.6% had 
Raynaud’s phenomenon, 13.3% had hyper 
pigmentation, 3.3% had leg ulcers, 3.3% had 
livodo reticularis, but this results are differ from 
some other studies.
Hyperpigmentation was noted in 4(13.3%) of our 
study which was consonance with Rabbani et al. 
6 while it was lower in a study by Tuffanelli and 
Dubois20 (8.4%). This difference may be due to 
excessive exposure to sunlight in our country and 
a general tendency to postinflammatory melano-
sis.
The incidence of ANA-negative SLE was  similar 
(3.44%) as compared to 4-13% reported previ-
ously.21 Anti dsDNA antibodies were elevated in 
66.66% of our patients similar to  literature.22 
ANA was positive in 96.66% similar to what was 
reported previously.23,24

Conclusion:
Skin manifestations in SLE are significant clues in 
diagnosis that can give valuable information 
regarding diagnosis (SLE-specific), as well as, 
disease activity (SLE-nonspecific skin manifesta-
tions are associated with disease activity). Skin 
manifestations are responsible for increased 
morbidity also. However, there is a need for large 
multicentered, randomized trials to know the 
more precise figures in our population.
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Morphological Pattern of Cutaneous Manifestations

Introduction:
Systemic Lupus Erythematosus (SLE) is a chronic, 
autoimmune, inflammatory disease characterized 
by a spectrum of clinical forms where skin being 
the second most commonly affected organ and 
skin involvement occurs in 70%-85% of all 
patients with SLE1,9. This disorder usually is 

life-long and a potentially fatal autoimmune 
disease11. The disease is more commonly seen 
among female population. It is about 9 times as 
common in women as in men, with a peak age of 
onset between 20-40 years4,7. 
Etiology of SLE is still not fully known but 
there are several predisposing factors. Multiple 

genes confer susceptibility to disease develop-
ment, the loss of immune tolerance, increased 
antigenic load, excess T helper cells, defective B 
cell suppression, and shifting of Th1 to Th2 
immune responses lead to cytokine imbalance, B 
cell hyperactivity, and the production of patho-
genic auto antibodies. Finally, certain environ-
mental factors are probably needed to precipitate 
the onset of the disease5,7.
SLE is perhaps the best example of multi system 
disorder in which cutaneous components of the 
disease, can yield valuable diagnostic and prog-
nostic information2. There is a tremendous 
variability and diversity in the type of involve-
ment ranging from classical butterfly rash and 
atrophic hyperkaratotic lesions of discoid lupus 
to bullae, alopecia and vasculitis6.
For purpose of identifying patients in clinical 
studies American Rheumatology Association 
(ARA) revised criteria for classification of lupus 
erythematosus is used. A person is said to have 
SLE if any four or more of the 11 criteria are 
present, serially or simultaneously during any 
interval of observation. Cutaneous lesions are 
important as a diagnostic aid as reflected by 
fact that they are account for four of the 11 
revised American Rheumatology Association 
criteria of Systemic Lupus Erythematosus6.
The present study was conducted to evaluate the 
cutaneous manifestations of SLE in Bangladeshi 
patients

Methods :
This was a prospective type of observational 
study conducted among thirty patients with SLE 
with cutaneous manifestations attending at 
Department of Dermatology and Venereology, 
Department of Medicine and  Department of 
Nephrology, Rangpur Medical College & Hospi-
tal, Rangpur from April, 2017 to September, 2017 
through purposive sampling. On admission 
each patient was assessed thoroughly by histo-
ry and clinical examination. Patients fulfilling 
the clinical and laboratory criteria of American 
Rheumatology Association (ARA revised criteria) 
and diagnosed by respective specialist were 
included into the study and patients and atten-
dants who were unwilling to give consent, histo-
ry of taking systemic steroid or drug induce 
cases, other collagen vascular diseases (DM, 
MCTD), other dermatoses (PMLE, Actinic 
keratosis, Lichen Planus, Lupus vulgaris, Psoria-

sis) and  Pregnancy were excluded.
Data was entered in the template of statistical 
program SPSS-22 after necessary editing and 
coding. The qualitative data were presented as 
number and percentages while the quantitative 
data were presented as mean, standard devia-
tions and ranges.

Results:
The main objective of the study was to determine 
the morphologic pattern of cutaneous lesions in 
systemic lupus erythematosus patient in respect 
of age, sex and occupation. Data were collect-
ed from 30 systemic lupus erythematosus 
patients those who attended in Department of 
Dermatology and Venereology, Department of 
Medicine and Department of Nephrology, Rang-
pur Medical College & Hospital, Rangpur, 
Bangladesh, during the period of April, 2017 to 
September, 2017. The mean age of the respon-
dents was 25.93 years with a standard deviation 
of ±8.37. The findings of the study were presented 
here under (Table-I).
Table-I: Demographical pattern of patients with 
SLE (N=30)

Table-II showed that most of the patients were 
female 28 (93.33%) and only 2(6.66%) were 
male. Among them 29(96.66%) had no family 
history of SLE.

Table-II: Age and sex distribution of the respondents 
(N=30)

Table-III: SLE Specific Skin Manifestations in 
study population (N=30)

Table-IV: SLE-nonspecific manifestations in study 
population (N=30)

Table-V: Laboratory findings in the study population.

Table-V showed at the time of diagnosis 21 
patients (70%) were anemic, lucopenia 2 (6.6%), 
thrombocytopenia 3 (10%), ESR>50- 26 (86.66%) 
and Proteinuria 7 (23.33%).

Figure-1: Distribution of SLE patients according to 
ANA grading.

Figure-1 showed most of the SLE patients were 
ANA positive (96.66%)

Figure-2: Distribution of SLE patients according 
to Anti-dsDNA antibodies grading. 

Figure-2 showed the SLE patients Anti-ds DNA 
antibodies positive (66.66%).

Figure-3: Different types of oral lesion in study 
population.

Figure-3 showed different types of oral lesion in 
study population. Among them erythema are the 
most common.

Discussion:
A total of 30 study populations, who fulfilled the 
American Rheumatology Association revised 
criteria for systemic lupus erythematosus, were 
selected purposively from Medical College & 
Hospital, Rangpur, Bangladesh. Of them, most 
were female with mean age was 25.93± 8.37 years 
and 93.33% were female and 6.6% were male. 
This study findings consistent with the findings of 
Naheed A. et al.7 where mean age was 
25.97±4.64 years with 92% patients were female 
and 8% were male. But differ from Parveen et 
al.10 where mean age was 30.04 and male to 
female ratio 1:5. This figure reflect the female 
preponderance and the prevalence of disease in 
younger age population.
In this study majority patients came from the 
lower class family. Housewives were the highest 
(70%), and married persons represented 73.3% of 
total respondents. Out of 30 respondents 60% 
gave the history of photosensitivity. This result is 
partially accorded with the findings of Kapadia N 
et al.16 but differ from Rabbani M A et al.6 (33.0%) 
and Muzaffar et al. (53.3%).14

The classic butterfly facial rash is the most 
frequent skin lesion (73.33%) among the respon-
dents. This result is nearly corresponding with 
Muzaffar Farhana’s 14  study, which was conduct-
ed among children and Parveen et al.(70%).10 
But this result is far less than Cardinali C. et al.’s 

13 finding (96%) and also differ from Patel et 
al.17 (40.0%),   Rabbani et al. 6 (31.0%) and Cerve-
ra et al.24 (31.1%). 
Present study showed that  10(33.3%) patients, 
had oral lesions. It is supported by the findings of  
Rasheed A. et al.8 (31.2%) and parveen et al.10 
(34%). Different percentage of prevalence of oral 
ulcers were also seen by Kole and Ghosh,3 and 
Malaviya et al.18   
Maculopapular rashes and SCLE were noted in 
20% and 3.3% of the cases respectively in this 
study which were similar to Kole and Ghosh3 
(23.46%,5.18%) and Rasheed A. et al.8 
Raynaud’s  phenomenon was a less common skin 
manifestation in SLE i.e. 6.6%, while higher 
figures were seen by Kole and  Ghosh3 and Mala-
viya et al.18 This variation  may be attributable to 
diverse environmental conditions.
In this Study it was found that 53% respondents 
have non-scarring alopecia.This result is     partial-
ly supported by Parveen et al. 10 (47.o%), Yell JA 
et a1.15 (40.0%), but differ from the findings of 
Rabbani MA et al.6 (22.0%) , Kapadia N et al.16 
and Akter and Khan(37.0%).19

Current study revealed that out of all patients 
40% have specific LE lesion only, both type of 
lesions have 60% patients. Only non-specific 
lesion scored 0%. This result is largely differ from 
Zecevic RD et al.12  Evidence of DLE rash (10%) of 
current study were similar with Parveen et al. 
(10.0%), but differ from  Rabbani et al.6 (15.0%)  
Kapadia N at el.16 and Rasheed A. et al.   (20.8%).8

Current study revealed that among the respon-
dents 20% had palmar erythema, 6.6% had 
Raynaud’s phenomenon, 13.3% had hyper 
pigmentation, 3.3% had leg ulcers, 3.3% had 
livodo reticularis, but this results are differ from 
some other studies.
Hyperpigmentation was noted in 4(13.3%) of our 
study which was consonance with Rabbani et al. 
6 while it was lower in a study by Tuffanelli and 
Dubois20 (8.4%). This difference may be due to 
excessive exposure to sunlight in our country and 
a general tendency to postinflammatory melano-
sis.
The incidence of ANA-negative SLE was  similar 
(3.44%) as compared to 4-13% reported previ-
ously.21 Anti dsDNA antibodies were elevated in 
66.66% of our patients similar to  literature.22 
ANA was positive in 96.66% similar to what was 
reported previously.23,24

Conclusion:
Skin manifestations in SLE are significant clues in 
diagnosis that can give valuable information 
regarding diagnosis (SLE-specific), as well as, 
disease activity (SLE-nonspecific skin manifesta-
tions are associated with disease activity). Skin 
manifestations are responsible for increased 
morbidity also. However, there is a need for large 
multicentered, randomized trials to know the 
more precise figures in our population.
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Abstract:
Background:
Soft tissue defect of the hand & forearm after trauma are always a 
challenge to reconstructive surgeon. Different reconstructive methods 
have been used to manage this defect considering the functional & 
aesthetic outcome. Among the distant flap SIEA has some unique 
advantages as a fasciocutaneous flap. The vascular anatomy is relative-
ly constant; it covers a large area of defect with direct closure of donor 
site in a linear fashion. It is an axial pattern flap & chance of flap necro-
sis is less. Moreover it has an arc of rotation of about 1200 which favor 
the coverage of both palmer & dorsal aspect of hand and forearm. It is 
easy to harvest and position of hand can be maintained comfortably. 
So SIEA flap is a useful option for coverage of soft tissue defect of hand 
and forearm.
Aim:
To evaluate the clinical outcome of the superficial inferior Epigastric 
artery (SIEA) flap to cover the soft tissue defect of the hand and forearm.
Methods:
This was a prospective observational study carried out on 50 patients 
with soft tissue defect of the hand and forearm who presented between 
the periods of June2014 to May 2015 in the department of plastic 
surgery of Dhaka medical college hospital, Dhaka. Detailed history was 
taken from the patient and their attendants in each case. The wounds 
were examined preoperatively also per-operatively to assess the 
nature of trauma, to examine the exposed structures and in all patients 
resurfacing were done with SIEA flap. Clinical photographs were 
taken in all cases both preoperatively, peroperatively and 
postoperatively.
Results:
A total 50 patients were operated. The age range was 15 – 60 years, 
among them 72% patient were in the age range of 26 – 35 years. 78% 
patients in this series were male. In this series 56% patient sustained 
hand trauma from electric burn and 24% patient from machinery 
injury. In this series 68% patient have injury in right hand and 31 
patients (62%) had wound over the dorsum of the hand. In this study 
showed that in context to the length and breadth of the wound, 
majority (32%) of the patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10 x 5 = 50 cm2 and largest 
wound dimension was 18 x 10 = 180 cm2, indicating that extent of 
soft tissue defects in this series is quite extensive.. In this study 41 
(82%) patient had no flap loss, 7 patients had marginal flap loss and 
only 2 patients had a partial flap loss. None of the patient had flap loss 
more than 5% of total length. Among 50 patients 39 (78%) patient had 
good result and (11%) 22% showed acceptable result. In 35 (70%) 
cases donor site had closed directly and 30 % patient needed STSG. 
Conclusion:
SIEA flap is a good choice for resurfacing the hand and forearm injury 
with acceptable result.
Key words: Hand and forearm defect, Superficial inferior Epigastric 
artery (SIEA) flap, Axial pattern flap. 
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Introduction:
Reconstruction of the soft tissue defect of the 
hand and forearm remains a challenge for the 

plastic and reconstructive surgeons1. Defect of the 
hand as well as defect of the forearm can be 
covered by local, regional, distant or free flap. For 

larger defect a local or regional flap may not be 
available. In that case a distant or free flap is the 
option of reconstruction. Free flaps are single 
stage procedure with a marked flexibility in size, 
shape and positioning. Free flap coverage 
requires well supported and organized microsur-
gical service, infrastructure, expertise and good 
post-operative facility2,3,4. The flap based on 
superficial inferior Epigastric artery (SIEA) was 
first described in 1946 by Shaw and Pyne5. It 
also provides sufficient length and breadth 
required for resurfacing the dorsum and palmer 
aspect of the hand. The hand can be placed in 
a comfortable position without causing discom-
fort to the shoulder, elbow and wrist joint. The 
versatility in positioning and direct closure of 
donor site in a linear fashion make the SIEA flap 
unique for the coverage of hand and forearm 
defects6.
In this study soft tissue defect of the hand and 
forearm were covered with superficial inferior 
Epigastric artery (SIEA) flap and clinical outcome 
were evaluated.

Methods:
The study was a prospective observational study 
conducted in the Department of Plastic Surgery, 
Dhaka Medical College and Hospital, Dhaka, 
from June` 2014 to May` 2015 (12 months). 50 
patients with soft tissue defect of hand and 
forearm defects were selected to cover the 
defect with superficial inferior epigastric artery 
flap who fulfilled the enrolment criteria from the 
study population. Purposive sampling technique 
was used.

Operative Technique:
Under general anesthesia the wound excision was 
done and fashioned it for flap design. Then 
according to the measurement, the superficial 
inferior Epigastric artery [SIEA] flap is outlined 
with indelible ink on the lower abdomen prior to 
elevation. The superficial inferior Epigastric artery 
is located approximately 6 cm lateral to the pubic 
tubercle along a line joining the pubic tubercle 
with anterior superior iliac spine7.
This vessel originates from the common femoral 
artery and is accompanied by a vein of similar 
size. A prominent superficial inferior Epigastric 
vein sometimes is visible through the skin of 
anterior abdominal wall. The position of this vein 
is a helpful clue to the location of associated 
artery8. The vascular pedicle consisting of the 

superficial inferior Epigastric artery and vein can 
provide blood supply and venous drainage to an 
area of skin that include the entire ipsilateral and 
much of the contra lateral hypo gastric regions. 
The greatest dimensions of SIEA flap are 25cm in 
length and 15cm in width9. The flap can be 
designed to cross the midline. A variable amount 
of skin and subcutaneous tissue on the contra 
lateral side will survive, based on respective super-
ficial inferior Epigastric vessels10. After outlining 
the proposed flap, the inferior incision is made 
through the skin, superficial subcutaneous layer, 
and Scarpa’s fascia. The vascular pedicle is iden-
tified and the superficial inferior Epigastric artery 
and vein are preserved. Dissection was carried 
out under loup magnification The lateral and 
superior incision are completed to the level of 
external oblique fascia, from which entire flap can 
be elevated. After meticulous hemostasis, the 
donor site is closed directly in a straight line.
The SIEA flap can be rotated through an arc of at 
least 90 degrees. Then flap is thinned to the level 
of the Scarpa’s fascia in the region of the vascu-
lar pedicle (Figure-1). Scarpa`s fascia is a thin 
delicate membranous layer under the prominent 
fatty (Campar`s fascia) layer.
The flap is kept for three weeks and there after 
division done. After flap division to prevent 
stiffness of the wrist joint post-operative early 
physiotherapy is given.

 

Figure-1: Flap Design (Mathes and Nahai page 
no.-1099)

Results:
This is a prospective observational study carried 
out on 50 patients with soft tissue defect of the 
hand and forearm in the department of plastic 
surgery, Dhaka medical college hospital, 
Dhaka. All the patients were treated with defini-
tive surgery to resurface the soft tissue defect with 

SIEA flap. There was no patient who did not agree 
to participate in the study after counseling.

Table-I: Distribution of the patients by age

In the study, the age range was 15-60 years 
.Majority (74%) of the patients belongs the age 
group 26- 35 years. This reflect that hand injury 
are much more prevalent who are young & active.

Table-II: Distribution of the patients by sex

The table showed majority (78%) of the patients 
were male reflecting that male were more com-
monly predisposed to hand trauma. This is proba-
bly due to outside work are mostly done by male 
worker.
Table-III: Etiology of soft tissue defect of hand & 
Forearm

In this study most of the patients (56%) were 
injured by electric burn. This is probably due  to 
less use of personal protective equipments.
Table-IV: Site of the wound

This table showed that majority (66%) of the 
patient of this series hand injury over the 
dorsum of the hand.

Table-V: Side of involvement.

The table showed that majority (68%) of the 
patients of this series right hand was more com-
monly affected than left one. This was probably 
due to the fact that right hand is dominant in all 
patients.

Table-VI: Wound dimension (Length X Width) 
cm2 

This table showed that majority (42%) of the 
patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10x5 = 
50 cm2 and the largest wound dimension was 18 
x 10 = 180 cm2. This indicate that extent of soft 
tissue defect in this series were quite extensive.
Table-VII: Flap dimension (Length X Width) cm2

This table showed that majority (38%) of the 
patients needed a Flap dimension was 101–125 
cm2. The smallest flap dimension was 11x5= 55 
cm2 and the largest most flap dimension was 
19x10= 190 cm2. Width of the wound was same 
as width of the flap but length of the flap was 1 
cm more required than length of the wound for 
tensionless closure.
Table-VIII: Status of flap adhesion Status No.

This table showaed that 86% of the patient had 
total flap adhesion. The duration was 21 days. 
Table-IX: Outcome of flap. (n=50) 

This table showed that 82% of patients had com-
plete flap survival. Marginal flap loss 12% and 
flap loss up to 5% of flap length was 6%.  
Table-X : Result of reconstruction (n=50) 

This table shows that 78% of the patients had 
good result and 22% patients have acceptable 
result. There was no poor result in this study. 

Table-XI: Donor site management. (n=50)

This table showed that in 70% of the cases donor 
site was closed directly, 

Table-XII: Management of complication of Flap. 
(n=9)

This table showed that 3 patients (33.33%) 
needed debridement of the flap & coverage of the 
defect with STSG. Another 4 cases was managed 
by advancement of previous flap. 2 cases man-
aged conservatively. 

Table-XIII: Donor site morbidity 

This table showed 12 patient developed donor 
site morbidity, out of these 7 patients (14%) 
developed wound infection and 5 patients (10%) 
had wound dehiscence. 
Table-XIV: Outcome of the flap (At different 
period of follow up) (n=50)

This table showed that outcome of SIEA flap is 
good and acceptable in all cases. 

Discussion:
Among the distant flaps the Superficial Inferior 
Epigastric Artery (SIEA) flap, is an axial pattern 
flap can cover a larger defect of various dimen-
sions (greatest 25X15cm) with direct closure of 
donor site leaving a scar in linear fashion11. In 
present series fifty patients with soft tissue defect 
of hand & forearm were treated by resurfacing 
the wound with SIEA flap. The patients were 
selected from the department of plastic surgery, 
Dhaka medical college hospital, Dhaka, accord-
ing to inclusion & exclusion criteria from June 
`2014 to may2015. The patients underwent 
operative procedures as mentioned in methods. 
The patients were given standard preoperative 
and post operative management. The age range 
was 15 to 60 years among them 74% patients 
were in the age range 26 to 35. This reflect that 
hand injury are much more prevalent who are 
young & active (Table-I). Ye-Yang et al.12 conduct-
ed a study where average age of the patients was 
24.8 years, which is near to mean age of this 
study. 76% of the patients in this series were male 
reflecting that male was more commonly predis-
posed to hand trauma (Table-II). Another study 
carried out by Kimura N. et al.13 where 30 patient 
were studied, among them 21 patients (70%) 

were male and 9 patients(30%) were female. The 
sex distribution is similar to the present study. In 
this study most of the hand & forearm defect was 
due to electric burn which is 56% followed by 
machinery injury (24%) and only 14% patient had 
RTA. Kamruzzaman M14 shows in his dissertation 
which was conducted in plastic surgery depart-
ment of Dhaka medical college hospital that 54% 
of the total patient sustained hand injury from 
electric burn and 26% from machinery injury & 
12% from RTA. These are similar to the present 
study. In both study electrical burn is the predomi-
nant cause of the hand injury (Table-III). Kalam 
A.et al.15 conducted a study where 60% of the 
patients had their hand defects on the dorsum of 
the hand. Among 50 patients in this series 33 
patients (66%) had wound over the dorsum of 
hand which is near similar to that study. In both 
study majority of the patient had suffered from 
electric burn; dorsum of the hand was the 
common site of involvement (Table-IV). Electric 
burn might involve multiple site, Patient with 
wound over dorsum of hand and forearm were 
included in this study. Majority (68%) of the 
patients of this series injury of right hand was more 
common than left hand. This is probably due to the 
fact that right hand is dominant in all patients 
(Table-V). Kamruzzaman M14 conducted a study 
where 60 cases were taken. He showed majority 
(28.33%) of the patients had a wound dimension 
of 101 – 125 cm2. In this study 42% of the patient 
had wound dimension of 101 – 125 cm2. In both 
study majority of the patients had a wound dimen-
sion of 101-125 cm2.The smallest wound dimen-
sion was 10x5= 50 cm2 and largest wound dimen-
sion was 18x10= 180 cm2  (Table-VI). This is 
similar in both studies. This indicate that extent of 
soft tissue defect in this series were quite extensive. 
For coverage of such defect that majority (38%) of 
the patients needed a flap dimension was 101 – 
125 cm2. The smallest flap dimension was 11x5 = 
55 cm2 and the largest flap dimension was 
19x10=190 cm2 (Table-VII). This is also similar in 
both studies. Width of the flap was same as the 
width of the wound but the length of the flap was  
1 cm larger than the length of the wound for 
tension less closure. Stevenson T R et al.6 conclud-
ed in their study that greatest dimension of SIEA 
flap were 25 cm in length and 15 cm in width. 
SIEA flaps harvested in this study were below this 
dimension. This study showed 41 patients (82%) 

had complete flap survival with no flap loss, 
whereas 6 patients (12%) had marginal flap loss. In 
3 patients (6%) had partial flap loss (Table-IX). A 
study conducted by Kalam M et al.15 where 80% of 
patients have no flap loss and 20% cases with 
apical flap necrosis which is near similar to this 
study. This study favorably comparable to the 
study carried out by Mih AD16 who has shown 
terminal flap necrosis of about 15% in his series. 
There was no total flap loss in this study due to its 
reliable pedicle. Result of resurfacing of hand & 
forearm injury with SIEA flap were categorized as 
good, acceptable and poor on the basis of (a) 
Extent of loss of flap (b) Flap adhesion (c) Whether 
flap loss were salvageable or not. Nasir S17 showed 
73% of good outcome with SIEA flap. Depending 
on above criteria, in this study 78% patient had 
good out come and 22% patients have acceptable 
outcome (Table-X). So the resurfacing of the hand 
& forearm injury with SIEA flap gives a very good 
result. Regarding donor site management, 35 
patients (70%) had primary closure of donor site 
and 15 patients (30%) required STSG (Table-XI). 
Yilmaz S et al.9 achieved primary closure of donor 
site in 91% cases and 9% cases needed STSG for 
donor site. Regarding management of complica-
tion flap, 9 patients developed complication. Out 
of this 3 patient needed debridement & STSG. In 4 
patients wound were covered with advancement 
of previous flap and rest 2 patients managed 
conservatively (Table-XII). Huang et al.18 showed 
in their study, donor site required STSG in 30% 
cases, wound dehiscence occurred in 17.5% 
cases. In the present study 30% of total study 
population required STSG, wound dehiscence was 
occurred in 10% cases. It is near similar to study 
done by Parrett B.M et al. study (Table-XIII). In this 
study all patients were attend follow up at a regular 
interval and taken physiotherapy also at that time. 
None of the patient had any donor site morbidity 
other than some patients had ugly scar due to 
STSG (Table-XIV). So the overall outcome of the 
SIEA flap in this study is good and is comparable 
with other studies.

Conclusion:
SIEA flap is a good option for resurfacing the soft 
tissue defect of the hand and forearm with accept-
able result. The flap has a predictable and constant 
vascular anatomy and less donor site morbidity. So 
it is a reliable and versatile flap for hand & forearm 
coverage where facilities for doing a free flap is yet 

to be available.

Limitations:
1. Sample size was small. Only 50 patients were 

taken for study which may not represent the 
whole population.

2. Random sampling was not followed.
3. The period of follow up was only 3 months 

which was very short in respect to draw 
substantial conclusion about functional 
outcome and aesthetic outcome.

4. More detailed aesthetic and functional consid-
eration of coverage has not been taken in 
account. 
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Introduction:
Reconstruction of the soft tissue defect of the 
hand and forearm remains a challenge for the 

plastic and reconstructive surgeons1. Defect of the 
hand as well as defect of the forearm can be 
covered by local, regional, distant or free flap. For 

larger defect a local or regional flap may not be 
available. In that case a distant or free flap is the 
option of reconstruction. Free flaps are single 
stage procedure with a marked flexibility in size, 
shape and positioning. Free flap coverage 
requires well supported and organized microsur-
gical service, infrastructure, expertise and good 
post-operative facility2,3,4. The flap based on 
superficial inferior Epigastric artery (SIEA) was 
first described in 1946 by Shaw and Pyne5. It 
also provides sufficient length and breadth 
required for resurfacing the dorsum and palmer 
aspect of the hand. The hand can be placed in 
a comfortable position without causing discom-
fort to the shoulder, elbow and wrist joint. The 
versatility in positioning and direct closure of 
donor site in a linear fashion make the SIEA flap 
unique for the coverage of hand and forearm 
defects6.
In this study soft tissue defect of the hand and 
forearm were covered with superficial inferior 
Epigastric artery (SIEA) flap and clinical outcome 
were evaluated.

Methods:
The study was a prospective observational study 
conducted in the Department of Plastic Surgery, 
Dhaka Medical College and Hospital, Dhaka, 
from June` 2014 to May` 2015 (12 months). 50 
patients with soft tissue defect of hand and 
forearm defects were selected to cover the 
defect with superficial inferior epigastric artery 
flap who fulfilled the enrolment criteria from the 
study population. Purposive sampling technique 
was used.

Operative Technique:
Under general anesthesia the wound excision was 
done and fashioned it for flap design. Then 
according to the measurement, the superficial 
inferior Epigastric artery [SIEA] flap is outlined 
with indelible ink on the lower abdomen prior to 
elevation. The superficial inferior Epigastric artery 
is located approximately 6 cm lateral to the pubic 
tubercle along a line joining the pubic tubercle 
with anterior superior iliac spine7.
This vessel originates from the common femoral 
artery and is accompanied by a vein of similar 
size. A prominent superficial inferior Epigastric 
vein sometimes is visible through the skin of 
anterior abdominal wall. The position of this vein 
is a helpful clue to the location of associated 
artery8. The vascular pedicle consisting of the 

superficial inferior Epigastric artery and vein can 
provide blood supply and venous drainage to an 
area of skin that include the entire ipsilateral and 
much of the contra lateral hypo gastric regions. 
The greatest dimensions of SIEA flap are 25cm in 
length and 15cm in width9. The flap can be 
designed to cross the midline. A variable amount 
of skin and subcutaneous tissue on the contra 
lateral side will survive, based on respective super-
ficial inferior Epigastric vessels10. After outlining 
the proposed flap, the inferior incision is made 
through the skin, superficial subcutaneous layer, 
and Scarpa’s fascia. The vascular pedicle is iden-
tified and the superficial inferior Epigastric artery 
and vein are preserved. Dissection was carried 
out under loup magnification The lateral and 
superior incision are completed to the level of 
external oblique fascia, from which entire flap can 
be elevated. After meticulous hemostasis, the 
donor site is closed directly in a straight line.
The SIEA flap can be rotated through an arc of at 
least 90 degrees. Then flap is thinned to the level 
of the Scarpa’s fascia in the region of the vascu-
lar pedicle (Figure-1). Scarpa`s fascia is a thin 
delicate membranous layer under the prominent 
fatty (Campar`s fascia) layer.
The flap is kept for three weeks and there after 
division done. After flap division to prevent 
stiffness of the wrist joint post-operative early 
physiotherapy is given.

 

Figure-1: Flap Design (Mathes and Nahai page 
no.-1099)

Results:
This is a prospective observational study carried 
out on 50 patients with soft tissue defect of the 
hand and forearm in the department of plastic 
surgery, Dhaka medical college hospital, 
Dhaka. All the patients were treated with defini-
tive surgery to resurface the soft tissue defect with 

SIEA flap. There was no patient who did not agree 
to participate in the study after counseling.

Table-I: Distribution of the patients by age

In the study, the age range was 15-60 years 
.Majority (74%) of the patients belongs the age 
group 26- 35 years. This reflect that hand injury 
are much more prevalent who are young & active.

Table-II: Distribution of the patients by sex

The table showed majority (78%) of the patients 
were male reflecting that male were more com-
monly predisposed to hand trauma. This is proba-
bly due to outside work are mostly done by male 
worker.
Table-III: Etiology of soft tissue defect of hand & 
Forearm

In this study most of the patients (56%) were 
injured by electric burn. This is probably due  to 
less use of personal protective equipments.
Table-IV: Site of the wound

This table showed that majority (66%) of the 
patient of this series hand injury over the 
dorsum of the hand.

Table-V: Side of involvement.

The table showed that majority (68%) of the 
patients of this series right hand was more com-
monly affected than left one. This was probably 
due to the fact that right hand is dominant in all 
patients.

Table-VI: Wound dimension (Length X Width) 
cm2 

This table showed that majority (42%) of the 
patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10x5 = 
50 cm2 and the largest wound dimension was 18 
x 10 = 180 cm2. This indicate that extent of soft 
tissue defect in this series were quite extensive.
Table-VII: Flap dimension (Length X Width) cm2

This table showed that majority (38%) of the 
patients needed a Flap dimension was 101–125 
cm2. The smallest flap dimension was 11x5= 55 
cm2 and the largest most flap dimension was 
19x10= 190 cm2. Width of the wound was same 
as width of the flap but length of the flap was 1 
cm more required than length of the wound for 
tensionless closure.
Table-VIII: Status of flap adhesion Status No.

This table showaed that 86% of the patient had 
total flap adhesion. The duration was 21 days. 
Table-IX: Outcome of flap. (n=50) 

This table showed that 82% of patients had com-
plete flap survival. Marginal flap loss 12% and 
flap loss up to 5% of flap length was 6%.  
Table-X : Result of reconstruction (n=50) 

This table shows that 78% of the patients had 
good result and 22% patients have acceptable 
result. There was no poor result in this study. 

Table-XI: Donor site management. (n=50)

This table showed that in 70% of the cases donor 
site was closed directly, 

Table-XII: Management of complication of Flap. 
(n=9)

This table showed that 3 patients (33.33%) 
needed debridement of the flap & coverage of the 
defect with STSG. Another 4 cases was managed 
by advancement of previous flap. 2 cases man-
aged conservatively. 

Table-XIII: Donor site morbidity 

This table showed 12 patient developed donor 
site morbidity, out of these 7 patients (14%) 
developed wound infection and 5 patients (10%) 
had wound dehiscence. 
Table-XIV: Outcome of the flap (At different 
period of follow up) (n=50)

This table showed that outcome of SIEA flap is 
good and acceptable in all cases. 

Discussion:
Among the distant flaps the Superficial Inferior 
Epigastric Artery (SIEA) flap, is an axial pattern 
flap can cover a larger defect of various dimen-
sions (greatest 25X15cm) with direct closure of 
donor site leaving a scar in linear fashion11. In 
present series fifty patients with soft tissue defect 
of hand & forearm were treated by resurfacing 
the wound with SIEA flap. The patients were 
selected from the department of plastic surgery, 
Dhaka medical college hospital, Dhaka, accord-
ing to inclusion & exclusion criteria from June 
`2014 to may2015. The patients underwent 
operative procedures as mentioned in methods. 
The patients were given standard preoperative 
and post operative management. The age range 
was 15 to 60 years among them 74% patients 
were in the age range 26 to 35. This reflect that 
hand injury are much more prevalent who are 
young & active (Table-I). Ye-Yang et al.12 conduct-
ed a study where average age of the patients was 
24.8 years, which is near to mean age of this 
study. 76% of the patients in this series were male 
reflecting that male was more commonly predis-
posed to hand trauma (Table-II). Another study 
carried out by Kimura N. et al.13 where 30 patient 
were studied, among them 21 patients (70%) 

were male and 9 patients(30%) were female. The 
sex distribution is similar to the present study. In 
this study most of the hand & forearm defect was 
due to electric burn which is 56% followed by 
machinery injury (24%) and only 14% patient had 
RTA. Kamruzzaman M14 shows in his dissertation 
which was conducted in plastic surgery depart-
ment of Dhaka medical college hospital that 54% 
of the total patient sustained hand injury from 
electric burn and 26% from machinery injury & 
12% from RTA. These are similar to the present 
study. In both study electrical burn is the predomi-
nant cause of the hand injury (Table-III). Kalam 
A.et al.15 conducted a study where 60% of the 
patients had their hand defects on the dorsum of 
the hand. Among 50 patients in this series 33 
patients (66%) had wound over the dorsum of 
hand which is near similar to that study. In both 
study majority of the patient had suffered from 
electric burn; dorsum of the hand was the 
common site of involvement (Table-IV). Electric 
burn might involve multiple site, Patient with 
wound over dorsum of hand and forearm were 
included in this study. Majority (68%) of the 
patients of this series injury of right hand was more 
common than left hand. This is probably due to the 
fact that right hand is dominant in all patients 
(Table-V). Kamruzzaman M14 conducted a study 
where 60 cases were taken. He showed majority 
(28.33%) of the patients had a wound dimension 
of 101 – 125 cm2. In this study 42% of the patient 
had wound dimension of 101 – 125 cm2. In both 
study majority of the patients had a wound dimen-
sion of 101-125 cm2.The smallest wound dimen-
sion was 10x5= 50 cm2 and largest wound dimen-
sion was 18x10= 180 cm2  (Table-VI). This is 
similar in both studies. This indicate that extent of 
soft tissue defect in this series were quite extensive. 
For coverage of such defect that majority (38%) of 
the patients needed a flap dimension was 101 – 
125 cm2. The smallest flap dimension was 11x5 = 
55 cm2 and the largest flap dimension was 
19x10=190 cm2 (Table-VII). This is also similar in 
both studies. Width of the flap was same as the 
width of the wound but the length of the flap was  
1 cm larger than the length of the wound for 
tension less closure. Stevenson T R et al.6 conclud-
ed in their study that greatest dimension of SIEA 
flap were 25 cm in length and 15 cm in width. 
SIEA flaps harvested in this study were below this 
dimension. This study showed 41 patients (82%) 

had complete flap survival with no flap loss, 
whereas 6 patients (12%) had marginal flap loss. In 
3 patients (6%) had partial flap loss (Table-IX). A 
study conducted by Kalam M et al.15 where 80% of 
patients have no flap loss and 20% cases with 
apical flap necrosis which is near similar to this 
study. This study favorably comparable to the 
study carried out by Mih AD16 who has shown 
terminal flap necrosis of about 15% in his series. 
There was no total flap loss in this study due to its 
reliable pedicle. Result of resurfacing of hand & 
forearm injury with SIEA flap were categorized as 
good, acceptable and poor on the basis of (a) 
Extent of loss of flap (b) Flap adhesion (c) Whether 
flap loss were salvageable or not. Nasir S17 showed 
73% of good outcome with SIEA flap. Depending 
on above criteria, in this study 78% patient had 
good out come and 22% patients have acceptable 
outcome (Table-X). So the resurfacing of the hand 
& forearm injury with SIEA flap gives a very good 
result. Regarding donor site management, 35 
patients (70%) had primary closure of donor site 
and 15 patients (30%) required STSG (Table-XI). 
Yilmaz S et al.9 achieved primary closure of donor 
site in 91% cases and 9% cases needed STSG for 
donor site. Regarding management of complica-
tion flap, 9 patients developed complication. Out 
of this 3 patient needed debridement & STSG. In 4 
patients wound were covered with advancement 
of previous flap and rest 2 patients managed 
conservatively (Table-XII). Huang et al.18 showed 
in their study, donor site required STSG in 30% 
cases, wound dehiscence occurred in 17.5% 
cases. In the present study 30% of total study 
population required STSG, wound dehiscence was 
occurred in 10% cases. It is near similar to study 
done by Parrett B.M et al. study (Table-XIII). In this 
study all patients were attend follow up at a regular 
interval and taken physiotherapy also at that time. 
None of the patient had any donor site morbidity 
other than some patients had ugly scar due to 
STSG (Table-XIV). So the overall outcome of the 
SIEA flap in this study is good and is comparable 
with other studies.

Conclusion:
SIEA flap is a good option for resurfacing the soft 
tissue defect of the hand and forearm with accept-
able result. The flap has a predictable and constant 
vascular anatomy and less donor site morbidity. So 
it is a reliable and versatile flap for hand & forearm 
coverage where facilities for doing a free flap is yet 

to be available.

Limitations:
1. Sample size was small. Only 50 patients were 

taken for study which may not represent the 
whole population.

2. Random sampling was not followed.
3. The period of follow up was only 3 months 

which was very short in respect to draw 
substantial conclusion about functional 
outcome and aesthetic outcome.

4. More detailed aesthetic and functional consid-
eration of coverage has not been taken in 
account. 
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Introduction:
Reconstruction of the soft tissue defect of the 
hand and forearm remains a challenge for the 

plastic and reconstructive surgeons1. Defect of the 
hand as well as defect of the forearm can be 
covered by local, regional, distant or free flap. For 

larger defect a local or regional flap may not be 
available. In that case a distant or free flap is the 
option of reconstruction. Free flaps are single 
stage procedure with a marked flexibility in size, 
shape and positioning. Free flap coverage 
requires well supported and organized microsur-
gical service, infrastructure, expertise and good 
post-operative facility2,3,4. The flap based on 
superficial inferior Epigastric artery (SIEA) was 
first described in 1946 by Shaw and Pyne5. It 
also provides sufficient length and breadth 
required for resurfacing the dorsum and palmer 
aspect of the hand. The hand can be placed in 
a comfortable position without causing discom-
fort to the shoulder, elbow and wrist joint. The 
versatility in positioning and direct closure of 
donor site in a linear fashion make the SIEA flap 
unique for the coverage of hand and forearm 
defects6.
In this study soft tissue defect of the hand and 
forearm were covered with superficial inferior 
Epigastric artery (SIEA) flap and clinical outcome 
were evaluated.

Methods:
The study was a prospective observational study 
conducted in the Department of Plastic Surgery, 
Dhaka Medical College and Hospital, Dhaka, 
from June` 2014 to May` 2015 (12 months). 50 
patients with soft tissue defect of hand and 
forearm defects were selected to cover the 
defect with superficial inferior epigastric artery 
flap who fulfilled the enrolment criteria from the 
study population. Purposive sampling technique 
was used.

Operative Technique:
Under general anesthesia the wound excision was 
done and fashioned it for flap design. Then 
according to the measurement, the superficial 
inferior Epigastric artery [SIEA] flap is outlined 
with indelible ink on the lower abdomen prior to 
elevation. The superficial inferior Epigastric artery 
is located approximately 6 cm lateral to the pubic 
tubercle along a line joining the pubic tubercle 
with anterior superior iliac spine7.
This vessel originates from the common femoral 
artery and is accompanied by a vein of similar 
size. A prominent superficial inferior Epigastric 
vein sometimes is visible through the skin of 
anterior abdominal wall. The position of this vein 
is a helpful clue to the location of associated 
artery8. The vascular pedicle consisting of the 

superficial inferior Epigastric artery and vein can 
provide blood supply and venous drainage to an 
area of skin that include the entire ipsilateral and 
much of the contra lateral hypo gastric regions. 
The greatest dimensions of SIEA flap are 25cm in 
length and 15cm in width9. The flap can be 
designed to cross the midline. A variable amount 
of skin and subcutaneous tissue on the contra 
lateral side will survive, based on respective super-
ficial inferior Epigastric vessels10. After outlining 
the proposed flap, the inferior incision is made 
through the skin, superficial subcutaneous layer, 
and Scarpa’s fascia. The vascular pedicle is iden-
tified and the superficial inferior Epigastric artery 
and vein are preserved. Dissection was carried 
out under loup magnification The lateral and 
superior incision are completed to the level of 
external oblique fascia, from which entire flap can 
be elevated. After meticulous hemostasis, the 
donor site is closed directly in a straight line.
The SIEA flap can be rotated through an arc of at 
least 90 degrees. Then flap is thinned to the level 
of the Scarpa’s fascia in the region of the vascu-
lar pedicle (Figure-1). Scarpa`s fascia is a thin 
delicate membranous layer under the prominent 
fatty (Campar`s fascia) layer.
The flap is kept for three weeks and there after 
division done. After flap division to prevent 
stiffness of the wrist joint post-operative early 
physiotherapy is given.

 

Figure-1: Flap Design (Mathes and Nahai page 
no.-1099)

Results:
This is a prospective observational study carried 
out on 50 patients with soft tissue defect of the 
hand and forearm in the department of plastic 
surgery, Dhaka medical college hospital, 
Dhaka. All the patients were treated with defini-
tive surgery to resurface the soft tissue defect with 

SIEA flap. There was no patient who did not agree 
to participate in the study after counseling.

Table-I: Distribution of the patients by age

In the study, the age range was 15-60 years 
.Majority (74%) of the patients belongs the age 
group 26- 35 years. This reflect that hand injury 
are much more prevalent who are young & active.

Table-II: Distribution of the patients by sex

The table showed majority (78%) of the patients 
were male reflecting that male were more com-
monly predisposed to hand trauma. This is proba-
bly due to outside work are mostly done by male 
worker.
Table-III: Etiology of soft tissue defect of hand & 
Forearm

In this study most of the patients (56%) were 
injured by electric burn. This is probably due  to 
less use of personal protective equipments.
Table-IV: Site of the wound

This table showed that majority (66%) of the 
patient of this series hand injury over the 
dorsum of the hand.

Table-V: Side of involvement.

The table showed that majority (68%) of the 
patients of this series right hand was more com-
monly affected than left one. This was probably 
due to the fact that right hand is dominant in all 
patients.

Table-VI: Wound dimension (Length X Width) 
cm2 

This table showed that majority (42%) of the 
patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10x5 = 
50 cm2 and the largest wound dimension was 18 
x 10 = 180 cm2. This indicate that extent of soft 
tissue defect in this series were quite extensive.
Table-VII: Flap dimension (Length X Width) cm2

This table showed that majority (38%) of the 
patients needed a Flap dimension was 101–125 
cm2. The smallest flap dimension was 11x5= 55 
cm2 and the largest most flap dimension was 
19x10= 190 cm2. Width of the wound was same 
as width of the flap but length of the flap was 1 
cm more required than length of the wound for 
tensionless closure.
Table-VIII: Status of flap adhesion Status No.

This table showaed that 86% of the patient had 
total flap adhesion. The duration was 21 days. 
Table-IX: Outcome of flap. (n=50) 

This table showed that 82% of patients had com-
plete flap survival. Marginal flap loss 12% and 
flap loss up to 5% of flap length was 6%.  
Table-X : Result of reconstruction (n=50) 

This table shows that 78% of the patients had 
good result and 22% patients have acceptable 
result. There was no poor result in this study. 

Table-XI: Donor site management. (n=50)

This table showed that in 70% of the cases donor 
site was closed directly, 

Table-XII: Management of complication of Flap. 
(n=9)

This table showed that 3 patients (33.33%) 
needed debridement of the flap & coverage of the 
defect with STSG. Another 4 cases was managed 
by advancement of previous flap. 2 cases man-
aged conservatively. 

Table-XIII: Donor site morbidity 

This table showed 12 patient developed donor 
site morbidity, out of these 7 patients (14%) 
developed wound infection and 5 patients (10%) 
had wound dehiscence. 
Table-XIV: Outcome of the flap (At different 
period of follow up) (n=50)

This table showed that outcome of SIEA flap is 
good and acceptable in all cases. 

Discussion:
Among the distant flaps the Superficial Inferior 
Epigastric Artery (SIEA) flap, is an axial pattern 
flap can cover a larger defect of various dimen-
sions (greatest 25X15cm) with direct closure of 
donor site leaving a scar in linear fashion11. In 
present series fifty patients with soft tissue defect 
of hand & forearm were treated by resurfacing 
the wound with SIEA flap. The patients were 
selected from the department of plastic surgery, 
Dhaka medical college hospital, Dhaka, accord-
ing to inclusion & exclusion criteria from June 
`2014 to may2015. The patients underwent 
operative procedures as mentioned in methods. 
The patients were given standard preoperative 
and post operative management. The age range 
was 15 to 60 years among them 74% patients 
were in the age range 26 to 35. This reflect that 
hand injury are much more prevalent who are 
young & active (Table-I). Ye-Yang et al.12 conduct-
ed a study where average age of the patients was 
24.8 years, which is near to mean age of this 
study. 76% of the patients in this series were male 
reflecting that male was more commonly predis-
posed to hand trauma (Table-II). Another study 
carried out by Kimura N. et al.13 where 30 patient 
were studied, among them 21 patients (70%) 

were male and 9 patients(30%) were female. The 
sex distribution is similar to the present study. In 
this study most of the hand & forearm defect was 
due to electric burn which is 56% followed by 
machinery injury (24%) and only 14% patient had 
RTA. Kamruzzaman M14 shows in his dissertation 
which was conducted in plastic surgery depart-
ment of Dhaka medical college hospital that 54% 
of the total patient sustained hand injury from 
electric burn and 26% from machinery injury & 
12% from RTA. These are similar to the present 
study. In both study electrical burn is the predomi-
nant cause of the hand injury (Table-III). Kalam 
A.et al.15 conducted a study where 60% of the 
patients had their hand defects on the dorsum of 
the hand. Among 50 patients in this series 33 
patients (66%) had wound over the dorsum of 
hand which is near similar to that study. In both 
study majority of the patient had suffered from 
electric burn; dorsum of the hand was the 
common site of involvement (Table-IV). Electric 
burn might involve multiple site, Patient with 
wound over dorsum of hand and forearm were 
included in this study. Majority (68%) of the 
patients of this series injury of right hand was more 
common than left hand. This is probably due to the 
fact that right hand is dominant in all patients 
(Table-V). Kamruzzaman M14 conducted a study 
where 60 cases were taken. He showed majority 
(28.33%) of the patients had a wound dimension 
of 101 – 125 cm2. In this study 42% of the patient 
had wound dimension of 101 – 125 cm2. In both 
study majority of the patients had a wound dimen-
sion of 101-125 cm2.The smallest wound dimen-
sion was 10x5= 50 cm2 and largest wound dimen-
sion was 18x10= 180 cm2  (Table-VI). This is 
similar in both studies. This indicate that extent of 
soft tissue defect in this series were quite extensive. 
For coverage of such defect that majority (38%) of 
the patients needed a flap dimension was 101 – 
125 cm2. The smallest flap dimension was 11x5 = 
55 cm2 and the largest flap dimension was 
19x10=190 cm2 (Table-VII). This is also similar in 
both studies. Width of the flap was same as the 
width of the wound but the length of the flap was  
1 cm larger than the length of the wound for 
tension less closure. Stevenson T R et al.6 conclud-
ed in their study that greatest dimension of SIEA 
flap were 25 cm in length and 15 cm in width. 
SIEA flaps harvested in this study were below this 
dimension. This study showed 41 patients (82%) 

had complete flap survival with no flap loss, 
whereas 6 patients (12%) had marginal flap loss. In 
3 patients (6%) had partial flap loss (Table-IX). A 
study conducted by Kalam M et al.15 where 80% of 
patients have no flap loss and 20% cases with 
apical flap necrosis which is near similar to this 
study. This study favorably comparable to the 
study carried out by Mih AD16 who has shown 
terminal flap necrosis of about 15% in his series. 
There was no total flap loss in this study due to its 
reliable pedicle. Result of resurfacing of hand & 
forearm injury with SIEA flap were categorized as 
good, acceptable and poor on the basis of (a) 
Extent of loss of flap (b) Flap adhesion (c) Whether 
flap loss were salvageable or not. Nasir S17 showed 
73% of good outcome with SIEA flap. Depending 
on above criteria, in this study 78% patient had 
good out come and 22% patients have acceptable 
outcome (Table-X). So the resurfacing of the hand 
& forearm injury with SIEA flap gives a very good 
result. Regarding donor site management, 35 
patients (70%) had primary closure of donor site 
and 15 patients (30%) required STSG (Table-XI). 
Yilmaz S et al.9 achieved primary closure of donor 
site in 91% cases and 9% cases needed STSG for 
donor site. Regarding management of complica-
tion flap, 9 patients developed complication. Out 
of this 3 patient needed debridement & STSG. In 4 
patients wound were covered with advancement 
of previous flap and rest 2 patients managed 
conservatively (Table-XII). Huang et al.18 showed 
in their study, donor site required STSG in 30% 
cases, wound dehiscence occurred in 17.5% 
cases. In the present study 30% of total study 
population required STSG, wound dehiscence was 
occurred in 10% cases. It is near similar to study 
done by Parrett B.M et al. study (Table-XIII). In this 
study all patients were attend follow up at a regular 
interval and taken physiotherapy also at that time. 
None of the patient had any donor site morbidity 
other than some patients had ugly scar due to 
STSG (Table-XIV). So the overall outcome of the 
SIEA flap in this study is good and is comparable 
with other studies.

Conclusion:
SIEA flap is a good option for resurfacing the soft 
tissue defect of the hand and forearm with accept-
able result. The flap has a predictable and constant 
vascular anatomy and less donor site morbidity. So 
it is a reliable and versatile flap for hand & forearm 
coverage where facilities for doing a free flap is yet 

to be available.

Limitations:
1. Sample size was small. Only 50 patients were 

taken for study which may not represent the 
whole population.

2. Random sampling was not followed.
3. The period of follow up was only 3 months 

which was very short in respect to draw 
substantial conclusion about functional 
outcome and aesthetic outcome.

4. More detailed aesthetic and functional consid-
eration of coverage has not been taken in 
account. 
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% of total patient

14%

74%

10%

04%

100%

Age in years Frequency

15 – 25 year 07

26 – 35 year 37

36 – 45 year 04

> 46 year 02

Total 50

Sex No of patient % of total patient

Male 39 78%

Female 11 22%

Total 50 100%

Site of the wound No. of 
patient

% of total 
patient

Dorsum of the hand 33 66%

Extensor surface of the 
forearm 12 24%

Flexor surface of the forearm 05 10%

Hand No. Patient % of total patient

Right 34 68%

Left 16 32%

Wound dimension Frequency Percentage (%)

50 – 75 07 14%

76 – 100 11 22%

101 – 125 21 42%

126 – 150 07 14%

151 – 175 03 06%

176 - 200 01 02%

Flap Dimension Frequency Percentage (%)

50 - 75 07 14%

76 – 100 09 18%

101 – 125 19 38%

126 – 150 10 20%

151 – 175 03 06%

176 – 200 02 04%

Total 50 100

Status
No. 

patient
% of total 

patient

Partial flap adhesion 07 14%

Total flap adhesion 43 86%

Cause
No. of 
patient

% of total 
patient

Electric burn 28 56%

Mechanical injury 12 24%

Road traffic accident 07 14%

Flame burn 03 06%
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Outcome of the Pedicled Superficial Inferior Epigastric

Introduction:
Reconstruction of the soft tissue defect of the 
hand and forearm remains a challenge for the 

plastic and reconstructive surgeons1. Defect of the 
hand as well as defect of the forearm can be 
covered by local, regional, distant or free flap. For 

larger defect a local or regional flap may not be 
available. In that case a distant or free flap is the 
option of reconstruction. Free flaps are single 
stage procedure with a marked flexibility in size, 
shape and positioning. Free flap coverage 
requires well supported and organized microsur-
gical service, infrastructure, expertise and good 
post-operative facility2,3,4. The flap based on 
superficial inferior Epigastric artery (SIEA) was 
first described in 1946 by Shaw and Pyne5. It 
also provides sufficient length and breadth 
required for resurfacing the dorsum and palmer 
aspect of the hand. The hand can be placed in 
a comfortable position without causing discom-
fort to the shoulder, elbow and wrist joint. The 
versatility in positioning and direct closure of 
donor site in a linear fashion make the SIEA flap 
unique for the coverage of hand and forearm 
defects6.
In this study soft tissue defect of the hand and 
forearm were covered with superficial inferior 
Epigastric artery (SIEA) flap and clinical outcome 
were evaluated.

Methods:
The study was a prospective observational study 
conducted in the Department of Plastic Surgery, 
Dhaka Medical College and Hospital, Dhaka, 
from June` 2014 to May` 2015 (12 months). 50 
patients with soft tissue defect of hand and 
forearm defects were selected to cover the 
defect with superficial inferior epigastric artery 
flap who fulfilled the enrolment criteria from the 
study population. Purposive sampling technique 
was used.

Operative Technique:
Under general anesthesia the wound excision was 
done and fashioned it for flap design. Then 
according to the measurement, the superficial 
inferior Epigastric artery [SIEA] flap is outlined 
with indelible ink on the lower abdomen prior to 
elevation. The superficial inferior Epigastric artery 
is located approximately 6 cm lateral to the pubic 
tubercle along a line joining the pubic tubercle 
with anterior superior iliac spine7.
This vessel originates from the common femoral 
artery and is accompanied by a vein of similar 
size. A prominent superficial inferior Epigastric 
vein sometimes is visible through the skin of 
anterior abdominal wall. The position of this vein 
is a helpful clue to the location of associated 
artery8. The vascular pedicle consisting of the 

superficial inferior Epigastric artery and vein can 
provide blood supply and venous drainage to an 
area of skin that include the entire ipsilateral and 
much of the contra lateral hypo gastric regions. 
The greatest dimensions of SIEA flap are 25cm in 
length and 15cm in width9. The flap can be 
designed to cross the midline. A variable amount 
of skin and subcutaneous tissue on the contra 
lateral side will survive, based on respective super-
ficial inferior Epigastric vessels10. After outlining 
the proposed flap, the inferior incision is made 
through the skin, superficial subcutaneous layer, 
and Scarpa’s fascia. The vascular pedicle is iden-
tified and the superficial inferior Epigastric artery 
and vein are preserved. Dissection was carried 
out under loup magnification The lateral and 
superior incision are completed to the level of 
external oblique fascia, from which entire flap can 
be elevated. After meticulous hemostasis, the 
donor site is closed directly in a straight line.
The SIEA flap can be rotated through an arc of at 
least 90 degrees. Then flap is thinned to the level 
of the Scarpa’s fascia in the region of the vascu-
lar pedicle (Figure-1). Scarpa`s fascia is a thin 
delicate membranous layer under the prominent 
fatty (Campar`s fascia) layer.
The flap is kept for three weeks and there after 
division done. After flap division to prevent 
stiffness of the wrist joint post-operative early 
physiotherapy is given.

 

Figure-1: Flap Design (Mathes and Nahai page 
no.-1099)

Results:
This is a prospective observational study carried 
out on 50 patients with soft tissue defect of the 
hand and forearm in the department of plastic 
surgery, Dhaka medical college hospital, 
Dhaka. All the patients were treated with defini-
tive surgery to resurface the soft tissue defect with 

SIEA flap. There was no patient who did not agree 
to participate in the study after counseling.

Table-I: Distribution of the patients by age

In the study, the age range was 15-60 years 
.Majority (74%) of the patients belongs the age 
group 26- 35 years. This reflect that hand injury 
are much more prevalent who are young & active.

Table-II: Distribution of the patients by sex

The table showed majority (78%) of the patients 
were male reflecting that male were more com-
monly predisposed to hand trauma. This is proba-
bly due to outside work are mostly done by male 
worker.
Table-III: Etiology of soft tissue defect of hand & 
Forearm

In this study most of the patients (56%) were 
injured by electric burn. This is probably due  to 
less use of personal protective equipments.
Table-IV: Site of the wound

This table showed that majority (66%) of the 
patient of this series hand injury over the 
dorsum of the hand.

Table-V: Side of involvement.

The table showed that majority (68%) of the 
patients of this series right hand was more com-
monly affected than left one. This was probably 
due to the fact that right hand is dominant in all 
patients.

Table-VI: Wound dimension (Length X Width) 
cm2 

This table showed that majority (42%) of the 
patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10x5 = 
50 cm2 and the largest wound dimension was 18 
x 10 = 180 cm2. This indicate that extent of soft 
tissue defect in this series were quite extensive.
Table-VII: Flap dimension (Length X Width) cm2

This table showed that majority (38%) of the 
patients needed a Flap dimension was 101–125 
cm2. The smallest flap dimension was 11x5= 55 
cm2 and the largest most flap dimension was 
19x10= 190 cm2. Width of the wound was same 
as width of the flap but length of the flap was 1 
cm more required than length of the wound for 
tensionless closure.
Table-VIII: Status of flap adhesion Status No.

This table showaed that 86% of the patient had 
total flap adhesion. The duration was 21 days. 
Table-IX: Outcome of flap. (n=50) 

This table showed that 82% of patients had com-
plete flap survival. Marginal flap loss 12% and 
flap loss up to 5% of flap length was 6%.  
Table-X : Result of reconstruction (n=50) 

This table shows that 78% of the patients had 
good result and 22% patients have acceptable 
result. There was no poor result in this study. 

Table-XI: Donor site management. (n=50)

This table showed that in 70% of the cases donor 
site was closed directly, 

Table-XII: Management of complication of Flap. 
(n=9)

This table showed that 3 patients (33.33%) 
needed debridement of the flap & coverage of the 
defect with STSG. Another 4 cases was managed 
by advancement of previous flap. 2 cases man-
aged conservatively. 

Table-XIII: Donor site morbidity 

This table showed 12 patient developed donor 
site morbidity, out of these 7 patients (14%) 
developed wound infection and 5 patients (10%) 
had wound dehiscence. 
Table-XIV: Outcome of the flap (At different 
period of follow up) (n=50)

This table showed that outcome of SIEA flap is 
good and acceptable in all cases. 

Discussion:
Among the distant flaps the Superficial Inferior 
Epigastric Artery (SIEA) flap, is an axial pattern 
flap can cover a larger defect of various dimen-
sions (greatest 25X15cm) with direct closure of 
donor site leaving a scar in linear fashion11. In 
present series fifty patients with soft tissue defect 
of hand & forearm were treated by resurfacing 
the wound with SIEA flap. The patients were 
selected from the department of plastic surgery, 
Dhaka medical college hospital, Dhaka, accord-
ing to inclusion & exclusion criteria from June 
`2014 to may2015. The patients underwent 
operative procedures as mentioned in methods. 
The patients were given standard preoperative 
and post operative management. The age range 
was 15 to 60 years among them 74% patients 
were in the age range 26 to 35. This reflect that 
hand injury are much more prevalent who are 
young & active (Table-I). Ye-Yang et al.12 conduct-
ed a study where average age of the patients was 
24.8 years, which is near to mean age of this 
study. 76% of the patients in this series were male 
reflecting that male was more commonly predis-
posed to hand trauma (Table-II). Another study 
carried out by Kimura N. et al.13 where 30 patient 
were studied, among them 21 patients (70%) 

were male and 9 patients(30%) were female. The 
sex distribution is similar to the present study. In 
this study most of the hand & forearm defect was 
due to electric burn which is 56% followed by 
machinery injury (24%) and only 14% patient had 
RTA. Kamruzzaman M14 shows in his dissertation 
which was conducted in plastic surgery depart-
ment of Dhaka medical college hospital that 54% 
of the total patient sustained hand injury from 
electric burn and 26% from machinery injury & 
12% from RTA. These are similar to the present 
study. In both study electrical burn is the predomi-
nant cause of the hand injury (Table-III). Kalam 
A.et al.15 conducted a study where 60% of the 
patients had their hand defects on the dorsum of 
the hand. Among 50 patients in this series 33 
patients (66%) had wound over the dorsum of 
hand which is near similar to that study. In both 
study majority of the patient had suffered from 
electric burn; dorsum of the hand was the 
common site of involvement (Table-IV). Electric 
burn might involve multiple site, Patient with 
wound over dorsum of hand and forearm were 
included in this study. Majority (68%) of the 
patients of this series injury of right hand was more 
common than left hand. This is probably due to the 
fact that right hand is dominant in all patients 
(Table-V). Kamruzzaman M14 conducted a study 
where 60 cases were taken. He showed majority 
(28.33%) of the patients had a wound dimension 
of 101 – 125 cm2. In this study 42% of the patient 
had wound dimension of 101 – 125 cm2. In both 
study majority of the patients had a wound dimen-
sion of 101-125 cm2.The smallest wound dimen-
sion was 10x5= 50 cm2 and largest wound dimen-
sion was 18x10= 180 cm2  (Table-VI). This is 
similar in both studies. This indicate that extent of 
soft tissue defect in this series were quite extensive. 
For coverage of such defect that majority (38%) of 
the patients needed a flap dimension was 101 – 
125 cm2. The smallest flap dimension was 11x5 = 
55 cm2 and the largest flap dimension was 
19x10=190 cm2 (Table-VII). This is also similar in 
both studies. Width of the flap was same as the 
width of the wound but the length of the flap was  
1 cm larger than the length of the wound for 
tension less closure. Stevenson T R et al.6 conclud-
ed in their study that greatest dimension of SIEA 
flap were 25 cm in length and 15 cm in width. 
SIEA flaps harvested in this study were below this 
dimension. This study showed 41 patients (82%) 

had complete flap survival with no flap loss, 
whereas 6 patients (12%) had marginal flap loss. In 
3 patients (6%) had partial flap loss (Table-IX). A 
study conducted by Kalam M et al.15 where 80% of 
patients have no flap loss and 20% cases with 
apical flap necrosis which is near similar to this 
study. This study favorably comparable to the 
study carried out by Mih AD16 who has shown 
terminal flap necrosis of about 15% in his series. 
There was no total flap loss in this study due to its 
reliable pedicle. Result of resurfacing of hand & 
forearm injury with SIEA flap were categorized as 
good, acceptable and poor on the basis of (a) 
Extent of loss of flap (b) Flap adhesion (c) Whether 
flap loss were salvageable or not. Nasir S17 showed 
73% of good outcome with SIEA flap. Depending 
on above criteria, in this study 78% patient had 
good out come and 22% patients have acceptable 
outcome (Table-X). So the resurfacing of the hand 
& forearm injury with SIEA flap gives a very good 
result. Regarding donor site management, 35 
patients (70%) had primary closure of donor site 
and 15 patients (30%) required STSG (Table-XI). 
Yilmaz S et al.9 achieved primary closure of donor 
site in 91% cases and 9% cases needed STSG for 
donor site. Regarding management of complica-
tion flap, 9 patients developed complication. Out 
of this 3 patient needed debridement & STSG. In 4 
patients wound were covered with advancement 
of previous flap and rest 2 patients managed 
conservatively (Table-XII). Huang et al.18 showed 
in their study, donor site required STSG in 30% 
cases, wound dehiscence occurred in 17.5% 
cases. In the present study 30% of total study 
population required STSG, wound dehiscence was 
occurred in 10% cases. It is near similar to study 
done by Parrett B.M et al. study (Table-XIII). In this 
study all patients were attend follow up at a regular 
interval and taken physiotherapy also at that time. 
None of the patient had any donor site morbidity 
other than some patients had ugly scar due to 
STSG (Table-XIV). So the overall outcome of the 
SIEA flap in this study is good and is comparable 
with other studies.

Conclusion:
SIEA flap is a good option for resurfacing the soft 
tissue defect of the hand and forearm with accept-
able result. The flap has a predictable and constant 
vascular anatomy and less donor site morbidity. So 
it is a reliable and versatile flap for hand & forearm 
coverage where facilities for doing a free flap is yet 

to be available.

Limitations:
1. Sample size was small. Only 50 patients were 

taken for study which may not represent the 
whole population.

2. Random sampling was not followed.
3. The period of follow up was only 3 months 

which was very short in respect to draw 
substantial conclusion about functional 
outcome and aesthetic outcome.

4. More detailed aesthetic and functional consid-
eration of coverage has not been taken in 
account. 
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Outcome No. of 
patient

% of 
total 

patient

Complete flap survival/ 
no loss of flap 41 82%

Marginal flap loss 06 12%

Partial flap loss up to 
5% of flap length 03 06%

Major flap loss >5% 
of flap length

Nil 0.0%

Result No. patient % of total patient

Good 39 78%

Acceptable 11 22%

Poor 00 Nil

Coverage No. of patient % of total patient

Direct closure 35 70%

30%STSG 15

Management
No. of 
patient Percentage

Debridement & coverage with 
STSG 03 33.33%

Advancement of previous flap 04 44.44%

Conservative 02 22.22%

Morbidity
No. of 
patient

% of total 
patients

Wound infection 07 14%

Wound dehiscence 05 10%

Outcome 
of flap

At 6th

week
At 8th

week
At 12th

week

Good 42 (84%) 42 (84%) 42 (84%)

Acceptable 08 (16%) 08 (16%) 08(16%)

Poor 00 00 00

Total 50(100%) 50(100%) 50(100%)



Introduction:
Reconstruction of the soft tissue defect of the 
hand and forearm remains a challenge for the 

plastic and reconstructive surgeons1. Defect of the 
hand as well as defect of the forearm can be 
covered by local, regional, distant or free flap. For 

larger defect a local or regional flap may not be 
available. In that case a distant or free flap is the 
option of reconstruction. Free flaps are single 
stage procedure with a marked flexibility in size, 
shape and positioning. Free flap coverage 
requires well supported and organized microsur-
gical service, infrastructure, expertise and good 
post-operative facility2,3,4. The flap based on 
superficial inferior Epigastric artery (SIEA) was 
first described in 1946 by Shaw and Pyne5. It 
also provides sufficient length and breadth 
required for resurfacing the dorsum and palmer 
aspect of the hand. The hand can be placed in 
a comfortable position without causing discom-
fort to the shoulder, elbow and wrist joint. The 
versatility in positioning and direct closure of 
donor site in a linear fashion make the SIEA flap 
unique for the coverage of hand and forearm 
defects6.
In this study soft tissue defect of the hand and 
forearm were covered with superficial inferior 
Epigastric artery (SIEA) flap and clinical outcome 
were evaluated.

Methods:
The study was a prospective observational study 
conducted in the Department of Plastic Surgery, 
Dhaka Medical College and Hospital, Dhaka, 
from June` 2014 to May` 2015 (12 months). 50 
patients with soft tissue defect of hand and 
forearm defects were selected to cover the 
defect with superficial inferior epigastric artery 
flap who fulfilled the enrolment criteria from the 
study population. Purposive sampling technique 
was used.

Operative Technique:
Under general anesthesia the wound excision was 
done and fashioned it for flap design. Then 
according to the measurement, the superficial 
inferior Epigastric artery [SIEA] flap is outlined 
with indelible ink on the lower abdomen prior to 
elevation. The superficial inferior Epigastric artery 
is located approximately 6 cm lateral to the pubic 
tubercle along a line joining the pubic tubercle 
with anterior superior iliac spine7.
This vessel originates from the common femoral 
artery and is accompanied by a vein of similar 
size. A prominent superficial inferior Epigastric 
vein sometimes is visible through the skin of 
anterior abdominal wall. The position of this vein 
is a helpful clue to the location of associated 
artery8. The vascular pedicle consisting of the 

superficial inferior Epigastric artery and vein can 
provide blood supply and venous drainage to an 
area of skin that include the entire ipsilateral and 
much of the contra lateral hypo gastric regions. 
The greatest dimensions of SIEA flap are 25cm in 
length and 15cm in width9. The flap can be 
designed to cross the midline. A variable amount 
of skin and subcutaneous tissue on the contra 
lateral side will survive, based on respective super-
ficial inferior Epigastric vessels10. After outlining 
the proposed flap, the inferior incision is made 
through the skin, superficial subcutaneous layer, 
and Scarpa’s fascia. The vascular pedicle is iden-
tified and the superficial inferior Epigastric artery 
and vein are preserved. Dissection was carried 
out under loup magnification The lateral and 
superior incision are completed to the level of 
external oblique fascia, from which entire flap can 
be elevated. After meticulous hemostasis, the 
donor site is closed directly in a straight line.
The SIEA flap can be rotated through an arc of at 
least 90 degrees. Then flap is thinned to the level 
of the Scarpa’s fascia in the region of the vascu-
lar pedicle (Figure-1). Scarpa`s fascia is a thin 
delicate membranous layer under the prominent 
fatty (Campar`s fascia) layer.
The flap is kept for three weeks and there after 
division done. After flap division to prevent 
stiffness of the wrist joint post-operative early 
physiotherapy is given.

 

Figure-1: Flap Design (Mathes and Nahai page 
no.-1099)

Results:
This is a prospective observational study carried 
out on 50 patients with soft tissue defect of the 
hand and forearm in the department of plastic 
surgery, Dhaka medical college hospital, 
Dhaka. All the patients were treated with defini-
tive surgery to resurface the soft tissue defect with 

SIEA flap. There was no patient who did not agree 
to participate in the study after counseling.

Table-I: Distribution of the patients by age

In the study, the age range was 15-60 years 
.Majority (74%) of the patients belongs the age 
group 26- 35 years. This reflect that hand injury 
are much more prevalent who are young & active.

Table-II: Distribution of the patients by sex

The table showed majority (78%) of the patients 
were male reflecting that male were more com-
monly predisposed to hand trauma. This is proba-
bly due to outside work are mostly done by male 
worker.
Table-III: Etiology of soft tissue defect of hand & 
Forearm

In this study most of the patients (56%) were 
injured by electric burn. This is probably due  to 
less use of personal protective equipments.
Table-IV: Site of the wound

This table showed that majority (66%) of the 
patient of this series hand injury over the 
dorsum of the hand.

Table-V: Side of involvement.

The table showed that majority (68%) of the 
patients of this series right hand was more com-
monly affected than left one. This was probably 
due to the fact that right hand is dominant in all 
patients.

Table-VI: Wound dimension (Length X Width) 
cm2 

This table showed that majority (42%) of the 
patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10x5 = 
50 cm2 and the largest wound dimension was 18 
x 10 = 180 cm2. This indicate that extent of soft 
tissue defect in this series were quite extensive.
Table-VII: Flap dimension (Length X Width) cm2

This table showed that majority (38%) of the 
patients needed a Flap dimension was 101–125 
cm2. The smallest flap dimension was 11x5= 55 
cm2 and the largest most flap dimension was 
19x10= 190 cm2. Width of the wound was same 
as width of the flap but length of the flap was 1 
cm more required than length of the wound for 
tensionless closure.
Table-VIII: Status of flap adhesion Status No.

This table showaed that 86% of the patient had 
total flap adhesion. The duration was 21 days. 
Table-IX: Outcome of flap. (n=50) 

This table showed that 82% of patients had com-
plete flap survival. Marginal flap loss 12% and 
flap loss up to 5% of flap length was 6%.  
Table-X : Result of reconstruction (n=50) 

This table shows that 78% of the patients had 
good result and 22% patients have acceptable 
result. There was no poor result in this study. 

Table-XI: Donor site management. (n=50)

This table showed that in 70% of the cases donor 
site was closed directly, 

Table-XII: Management of complication of Flap. 
(n=9)

This table showed that 3 patients (33.33%) 
needed debridement of the flap & coverage of the 
defect with STSG. Another 4 cases was managed 
by advancement of previous flap. 2 cases man-
aged conservatively. 

Table-XIII: Donor site morbidity 

This table showed 12 patient developed donor 
site morbidity, out of these 7 patients (14%) 
developed wound infection and 5 patients (10%) 
had wound dehiscence. 
Table-XIV: Outcome of the flap (At different 
period of follow up) (n=50)

This table showed that outcome of SIEA flap is 
good and acceptable in all cases. 

Discussion:
Among the distant flaps the Superficial Inferior 
Epigastric Artery (SIEA) flap, is an axial pattern 
flap can cover a larger defect of various dimen-
sions (greatest 25X15cm) with direct closure of 
donor site leaving a scar in linear fashion11. In 
present series fifty patients with soft tissue defect 
of hand & forearm were treated by resurfacing 
the wound with SIEA flap. The patients were 
selected from the department of plastic surgery, 
Dhaka medical college hospital, Dhaka, accord-
ing to inclusion & exclusion criteria from June 
`2014 to may2015. The patients underwent 
operative procedures as mentioned in methods. 
The patients were given standard preoperative 
and post operative management. The age range 
was 15 to 60 years among them 74% patients 
were in the age range 26 to 35. This reflect that 
hand injury are much more prevalent who are 
young & active (Table-I). Ye-Yang et al.12 conduct-
ed a study where average age of the patients was 
24.8 years, which is near to mean age of this 
study. 76% of the patients in this series were male 
reflecting that male was more commonly predis-
posed to hand trauma (Table-II). Another study 
carried out by Kimura N. et al.13 where 30 patient 
were studied, among them 21 patients (70%) 

were male and 9 patients(30%) were female. The 
sex distribution is similar to the present study. In 
this study most of the hand & forearm defect was 
due to electric burn which is 56% followed by 
machinery injury (24%) and only 14% patient had 
RTA. Kamruzzaman M14 shows in his dissertation 
which was conducted in plastic surgery depart-
ment of Dhaka medical college hospital that 54% 
of the total patient sustained hand injury from 
electric burn and 26% from machinery injury & 
12% from RTA. These are similar to the present 
study. In both study electrical burn is the predomi-
nant cause of the hand injury (Table-III). Kalam 
A.et al.15 conducted a study where 60% of the 
patients had their hand defects on the dorsum of 
the hand. Among 50 patients in this series 33 
patients (66%) had wound over the dorsum of 
hand which is near similar to that study. In both 
study majority of the patient had suffered from 
electric burn; dorsum of the hand was the 
common site of involvement (Table-IV). Electric 
burn might involve multiple site, Patient with 
wound over dorsum of hand and forearm were 
included in this study. Majority (68%) of the 
patients of this series injury of right hand was more 
common than left hand. This is probably due to the 
fact that right hand is dominant in all patients 
(Table-V). Kamruzzaman M14 conducted a study 
where 60 cases were taken. He showed majority 
(28.33%) of the patients had a wound dimension 
of 101 – 125 cm2. In this study 42% of the patient 
had wound dimension of 101 – 125 cm2. In both 
study majority of the patients had a wound dimen-
sion of 101-125 cm2.The smallest wound dimen-
sion was 10x5= 50 cm2 and largest wound dimen-
sion was 18x10= 180 cm2  (Table-VI). This is 
similar in both studies. This indicate that extent of 
soft tissue defect in this series were quite extensive. 
For coverage of such defect that majority (38%) of 
the patients needed a flap dimension was 101 – 
125 cm2. The smallest flap dimension was 11x5 = 
55 cm2 and the largest flap dimension was 
19x10=190 cm2 (Table-VII). This is also similar in 
both studies. Width of the flap was same as the 
width of the wound but the length of the flap was  
1 cm larger than the length of the wound for 
tension less closure. Stevenson T R et al.6 conclud-
ed in their study that greatest dimension of SIEA 
flap were 25 cm in length and 15 cm in width. 
SIEA flaps harvested in this study were below this 
dimension. This study showed 41 patients (82%) 

had complete flap survival with no flap loss, 
whereas 6 patients (12%) had marginal flap loss. In 
3 patients (6%) had partial flap loss (Table-IX). A 
study conducted by Kalam M et al.15 where 80% of 
patients have no flap loss and 20% cases with 
apical flap necrosis which is near similar to this 
study. This study favorably comparable to the 
study carried out by Mih AD16 who has shown 
terminal flap necrosis of about 15% in his series. 
There was no total flap loss in this study due to its 
reliable pedicle. Result of resurfacing of hand & 
forearm injury with SIEA flap were categorized as 
good, acceptable and poor on the basis of (a) 
Extent of loss of flap (b) Flap adhesion (c) Whether 
flap loss were salvageable or not. Nasir S17 showed 
73% of good outcome with SIEA flap. Depending 
on above criteria, in this study 78% patient had 
good out come and 22% patients have acceptable 
outcome (Table-X). So the resurfacing of the hand 
& forearm injury with SIEA flap gives a very good 
result. Regarding donor site management, 35 
patients (70%) had primary closure of donor site 
and 15 patients (30%) required STSG (Table-XI). 
Yilmaz S et al.9 achieved primary closure of donor 
site in 91% cases and 9% cases needed STSG for 
donor site. Regarding management of complica-
tion flap, 9 patients developed complication. Out 
of this 3 patient needed debridement & STSG. In 4 
patients wound were covered with advancement 
of previous flap and rest 2 patients managed 
conservatively (Table-XII). Huang et al.18 showed 
in their study, donor site required STSG in 30% 
cases, wound dehiscence occurred in 17.5% 
cases. In the present study 30% of total study 
population required STSG, wound dehiscence was 
occurred in 10% cases. It is near similar to study 
done by Parrett B.M et al. study (Table-XIII). In this 
study all patients were attend follow up at a regular 
interval and taken physiotherapy also at that time. 
None of the patient had any donor site morbidity 
other than some patients had ugly scar due to 
STSG (Table-XIV). So the overall outcome of the 
SIEA flap in this study is good and is comparable 
with other studies.

Conclusion:
SIEA flap is a good option for resurfacing the soft 
tissue defect of the hand and forearm with accept-
able result. The flap has a predictable and constant 
vascular anatomy and less donor site morbidity. So 
it is a reliable and versatile flap for hand & forearm 
coverage where facilities for doing a free flap is yet 
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to be available.

Limitations:
1. Sample size was small. Only 50 patients were 

taken for study which may not represent the 
whole population.

2. Random sampling was not followed.
3. The period of follow up was only 3 months 

which was very short in respect to draw 
substantial conclusion about functional 
outcome and aesthetic outcome.

4. More detailed aesthetic and functional consid-
eration of coverage has not been taken in 
account. 
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Outcome of the Pedicled Superficial Inferior Epigastric

Introduction:
Reconstruction of the soft tissue defect of the 
hand and forearm remains a challenge for the 

plastic and reconstructive surgeons1. Defect of the 
hand as well as defect of the forearm can be 
covered by local, regional, distant or free flap. For 

larger defect a local or regional flap may not be 
available. In that case a distant or free flap is the 
option of reconstruction. Free flaps are single 
stage procedure with a marked flexibility in size, 
shape and positioning. Free flap coverage 
requires well supported and organized microsur-
gical service, infrastructure, expertise and good 
post-operative facility2,3,4. The flap based on 
superficial inferior Epigastric artery (SIEA) was 
first described in 1946 by Shaw and Pyne5. It 
also provides sufficient length and breadth 
required for resurfacing the dorsum and palmer 
aspect of the hand. The hand can be placed in 
a comfortable position without causing discom-
fort to the shoulder, elbow and wrist joint. The 
versatility in positioning and direct closure of 
donor site in a linear fashion make the SIEA flap 
unique for the coverage of hand and forearm 
defects6.
In this study soft tissue defect of the hand and 
forearm were covered with superficial inferior 
Epigastric artery (SIEA) flap and clinical outcome 
were evaluated.

Methods:
The study was a prospective observational study 
conducted in the Department of Plastic Surgery, 
Dhaka Medical College and Hospital, Dhaka, 
from June` 2014 to May` 2015 (12 months). 50 
patients with soft tissue defect of hand and 
forearm defects were selected to cover the 
defect with superficial inferior epigastric artery 
flap who fulfilled the enrolment criteria from the 
study population. Purposive sampling technique 
was used.

Operative Technique:
Under general anesthesia the wound excision was 
done and fashioned it for flap design. Then 
according to the measurement, the superficial 
inferior Epigastric artery [SIEA] flap is outlined 
with indelible ink on the lower abdomen prior to 
elevation. The superficial inferior Epigastric artery 
is located approximately 6 cm lateral to the pubic 
tubercle along a line joining the pubic tubercle 
with anterior superior iliac spine7.
This vessel originates from the common femoral 
artery and is accompanied by a vein of similar 
size. A prominent superficial inferior Epigastric 
vein sometimes is visible through the skin of 
anterior abdominal wall. The position of this vein 
is a helpful clue to the location of associated 
artery8. The vascular pedicle consisting of the 

superficial inferior Epigastric artery and vein can 
provide blood supply and venous drainage to an 
area of skin that include the entire ipsilateral and 
much of the contra lateral hypo gastric regions. 
The greatest dimensions of SIEA flap are 25cm in 
length and 15cm in width9. The flap can be 
designed to cross the midline. A variable amount 
of skin and subcutaneous tissue on the contra 
lateral side will survive, based on respective super-
ficial inferior Epigastric vessels10. After outlining 
the proposed flap, the inferior incision is made 
through the skin, superficial subcutaneous layer, 
and Scarpa’s fascia. The vascular pedicle is iden-
tified and the superficial inferior Epigastric artery 
and vein are preserved. Dissection was carried 
out under loup magnification The lateral and 
superior incision are completed to the level of 
external oblique fascia, from which entire flap can 
be elevated. After meticulous hemostasis, the 
donor site is closed directly in a straight line.
The SIEA flap can be rotated through an arc of at 
least 90 degrees. Then flap is thinned to the level 
of the Scarpa’s fascia in the region of the vascu-
lar pedicle (Figure-1). Scarpa`s fascia is a thin 
delicate membranous layer under the prominent 
fatty (Campar`s fascia) layer.
The flap is kept for three weeks and there after 
division done. After flap division to prevent 
stiffness of the wrist joint post-operative early 
physiotherapy is given.

 

Figure-1: Flap Design (Mathes and Nahai page 
no.-1099)

Results:
This is a prospective observational study carried 
out on 50 patients with soft tissue defect of the 
hand and forearm in the department of plastic 
surgery, Dhaka medical college hospital, 
Dhaka. All the patients were treated with defini-
tive surgery to resurface the soft tissue defect with 

SIEA flap. There was no patient who did not agree 
to participate in the study after counseling.

Table-I: Distribution of the patients by age

In the study, the age range was 15-60 years 
.Majority (74%) of the patients belongs the age 
group 26- 35 years. This reflect that hand injury 
are much more prevalent who are young & active.

Table-II: Distribution of the patients by sex

The table showed majority (78%) of the patients 
were male reflecting that male were more com-
monly predisposed to hand trauma. This is proba-
bly due to outside work are mostly done by male 
worker.
Table-III: Etiology of soft tissue defect of hand & 
Forearm

In this study most of the patients (56%) were 
injured by electric burn. This is probably due  to 
less use of personal protective equipments.
Table-IV: Site of the wound

This table showed that majority (66%) of the 
patient of this series hand injury over the 
dorsum of the hand.

Table-V: Side of involvement.

The table showed that majority (68%) of the 
patients of this series right hand was more com-
monly affected than left one. This was probably 
due to the fact that right hand is dominant in all 
patients.

Table-VI: Wound dimension (Length X Width) 
cm2 

This table showed that majority (42%) of the 
patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10x5 = 
50 cm2 and the largest wound dimension was 18 
x 10 = 180 cm2. This indicate that extent of soft 
tissue defect in this series were quite extensive.
Table-VII: Flap dimension (Length X Width) cm2

This table showed that majority (38%) of the 
patients needed a Flap dimension was 101–125 
cm2. The smallest flap dimension was 11x5= 55 
cm2 and the largest most flap dimension was 
19x10= 190 cm2. Width of the wound was same 
as width of the flap but length of the flap was 1 
cm more required than length of the wound for 
tensionless closure.
Table-VIII: Status of flap adhesion Status No.

This table showaed that 86% of the patient had 
total flap adhesion. The duration was 21 days. 
Table-IX: Outcome of flap. (n=50) 

This table showed that 82% of patients had com-
plete flap survival. Marginal flap loss 12% and 
flap loss up to 5% of flap length was 6%.  
Table-X : Result of reconstruction (n=50) 

This table shows that 78% of the patients had 
good result and 22% patients have acceptable 
result. There was no poor result in this study. 

Table-XI: Donor site management. (n=50)

This table showed that in 70% of the cases donor 
site was closed directly, 

Table-XII: Management of complication of Flap. 
(n=9)

This table showed that 3 patients (33.33%) 
needed debridement of the flap & coverage of the 
defect with STSG. Another 4 cases was managed 
by advancement of previous flap. 2 cases man-
aged conservatively. 

Table-XIII: Donor site morbidity 

This table showed 12 patient developed donor 
site morbidity, out of these 7 patients (14%) 
developed wound infection and 5 patients (10%) 
had wound dehiscence. 
Table-XIV: Outcome of the flap (At different 
period of follow up) (n=50)

This table showed that outcome of SIEA flap is 
good and acceptable in all cases. 

Discussion:
Among the distant flaps the Superficial Inferior 
Epigastric Artery (SIEA) flap, is an axial pattern 
flap can cover a larger defect of various dimen-
sions (greatest 25X15cm) with direct closure of 
donor site leaving a scar in linear fashion11. In 
present series fifty patients with soft tissue defect 
of hand & forearm were treated by resurfacing 
the wound with SIEA flap. The patients were 
selected from the department of plastic surgery, 
Dhaka medical college hospital, Dhaka, accord-
ing to inclusion & exclusion criteria from June 
`2014 to may2015. The patients underwent 
operative procedures as mentioned in methods. 
The patients were given standard preoperative 
and post operative management. The age range 
was 15 to 60 years among them 74% patients 
were in the age range 26 to 35. This reflect that 
hand injury are much more prevalent who are 
young & active (Table-I). Ye-Yang et al.12 conduct-
ed a study where average age of the patients was 
24.8 years, which is near to mean age of this 
study. 76% of the patients in this series were male 
reflecting that male was more commonly predis-
posed to hand trauma (Table-II). Another study 
carried out by Kimura N. et al.13 where 30 patient 
were studied, among them 21 patients (70%) 

were male and 9 patients(30%) were female. The 
sex distribution is similar to the present study. In 
this study most of the hand & forearm defect was 
due to electric burn which is 56% followed by 
machinery injury (24%) and only 14% patient had 
RTA. Kamruzzaman M14 shows in his dissertation 
which was conducted in plastic surgery depart-
ment of Dhaka medical college hospital that 54% 
of the total patient sustained hand injury from 
electric burn and 26% from machinery injury & 
12% from RTA. These are similar to the present 
study. In both study electrical burn is the predomi-
nant cause of the hand injury (Table-III). Kalam 
A.et al.15 conducted a study where 60% of the 
patients had their hand defects on the dorsum of 
the hand. Among 50 patients in this series 33 
patients (66%) had wound over the dorsum of 
hand which is near similar to that study. In both 
study majority of the patient had suffered from 
electric burn; dorsum of the hand was the 
common site of involvement (Table-IV). Electric 
burn might involve multiple site, Patient with 
wound over dorsum of hand and forearm were 
included in this study. Majority (68%) of the 
patients of this series injury of right hand was more 
common than left hand. This is probably due to the 
fact that right hand is dominant in all patients 
(Table-V). Kamruzzaman M14 conducted a study 
where 60 cases were taken. He showed majority 
(28.33%) of the patients had a wound dimension 
of 101 – 125 cm2. In this study 42% of the patient 
had wound dimension of 101 – 125 cm2. In both 
study majority of the patients had a wound dimen-
sion of 101-125 cm2.The smallest wound dimen-
sion was 10x5= 50 cm2 and largest wound dimen-
sion was 18x10= 180 cm2  (Table-VI). This is 
similar in both studies. This indicate that extent of 
soft tissue defect in this series were quite extensive. 
For coverage of such defect that majority (38%) of 
the patients needed a flap dimension was 101 – 
125 cm2. The smallest flap dimension was 11x5 = 
55 cm2 and the largest flap dimension was 
19x10=190 cm2 (Table-VII). This is also similar in 
both studies. Width of the flap was same as the 
width of the wound but the length of the flap was  
1 cm larger than the length of the wound for 
tension less closure. Stevenson T R et al.6 conclud-
ed in their study that greatest dimension of SIEA 
flap were 25 cm in length and 15 cm in width. 
SIEA flaps harvested in this study were below this 
dimension. This study showed 41 patients (82%) 

had complete flap survival with no flap loss, 
whereas 6 patients (12%) had marginal flap loss. In 
3 patients (6%) had partial flap loss (Table-IX). A 
study conducted by Kalam M et al.15 where 80% of 
patients have no flap loss and 20% cases with 
apical flap necrosis which is near similar to this 
study. This study favorably comparable to the 
study carried out by Mih AD16 who has shown 
terminal flap necrosis of about 15% in his series. 
There was no total flap loss in this study due to its 
reliable pedicle. Result of resurfacing of hand & 
forearm injury with SIEA flap were categorized as 
good, acceptable and poor on the basis of (a) 
Extent of loss of flap (b) Flap adhesion (c) Whether 
flap loss were salvageable or not. Nasir S17 showed 
73% of good outcome with SIEA flap. Depending 
on above criteria, in this study 78% patient had 
good out come and 22% patients have acceptable 
outcome (Table-X). So the resurfacing of the hand 
& forearm injury with SIEA flap gives a very good 
result. Regarding donor site management, 35 
patients (70%) had primary closure of donor site 
and 15 patients (30%) required STSG (Table-XI). 
Yilmaz S et al.9 achieved primary closure of donor 
site in 91% cases and 9% cases needed STSG for 
donor site. Regarding management of complica-
tion flap, 9 patients developed complication. Out 
of this 3 patient needed debridement & STSG. In 4 
patients wound were covered with advancement 
of previous flap and rest 2 patients managed 
conservatively (Table-XII). Huang et al.18 showed 
in their study, donor site required STSG in 30% 
cases, wound dehiscence occurred in 17.5% 
cases. In the present study 30% of total study 
population required STSG, wound dehiscence was 
occurred in 10% cases. It is near similar to study 
done by Parrett B.M et al. study (Table-XIII). In this 
study all patients were attend follow up at a regular 
interval and taken physiotherapy also at that time. 
None of the patient had any donor site morbidity 
other than some patients had ugly scar due to 
STSG (Table-XIV). So the overall outcome of the 
SIEA flap in this study is good and is comparable 
with other studies.

Conclusion:
SIEA flap is a good option for resurfacing the soft 
tissue defect of the hand and forearm with accept-
able result. The flap has a predictable and constant 
vascular anatomy and less donor site morbidity. So 
it is a reliable and versatile flap for hand & forearm 
coverage where facilities for doing a free flap is yet 

to be available.

Limitations:
1. Sample size was small. Only 50 patients were 

taken for study which may not represent the 
whole population.

2. Random sampling was not followed.
3. The period of follow up was only 3 months 

which was very short in respect to draw 
substantial conclusion about functional 
outcome and aesthetic outcome.

4. More detailed aesthetic and functional consid-
eration of coverage has not been taken in 
account. 
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Introduction:
Reconstruction of the soft tissue defect of the 
hand and forearm remains a challenge for the 

plastic and reconstructive surgeons1. Defect of the 
hand as well as defect of the forearm can be 
covered by local, regional, distant or free flap. For 

larger defect a local or regional flap may not be 
available. In that case a distant or free flap is the 
option of reconstruction. Free flaps are single 
stage procedure with a marked flexibility in size, 
shape and positioning. Free flap coverage 
requires well supported and organized microsur-
gical service, infrastructure, expertise and good 
post-operative facility2,3,4. The flap based on 
superficial inferior Epigastric artery (SIEA) was 
first described in 1946 by Shaw and Pyne5. It 
also provides sufficient length and breadth 
required for resurfacing the dorsum and palmer 
aspect of the hand. The hand can be placed in 
a comfortable position without causing discom-
fort to the shoulder, elbow and wrist joint. The 
versatility in positioning and direct closure of 
donor site in a linear fashion make the SIEA flap 
unique for the coverage of hand and forearm 
defects6.
In this study soft tissue defect of the hand and 
forearm were covered with superficial inferior 
Epigastric artery (SIEA) flap and clinical outcome 
were evaluated.

Methods:
The study was a prospective observational study 
conducted in the Department of Plastic Surgery, 
Dhaka Medical College and Hospital, Dhaka, 
from June` 2014 to May` 2015 (12 months). 50 
patients with soft tissue defect of hand and 
forearm defects were selected to cover the 
defect with superficial inferior epigastric artery 
flap who fulfilled the enrolment criteria from the 
study population. Purposive sampling technique 
was used.

Operative Technique:
Under general anesthesia the wound excision was 
done and fashioned it for flap design. Then 
according to the measurement, the superficial 
inferior Epigastric artery [SIEA] flap is outlined 
with indelible ink on the lower abdomen prior to 
elevation. The superficial inferior Epigastric artery 
is located approximately 6 cm lateral to the pubic 
tubercle along a line joining the pubic tubercle 
with anterior superior iliac spine7.
This vessel originates from the common femoral 
artery and is accompanied by a vein of similar 
size. A prominent superficial inferior Epigastric 
vein sometimes is visible through the skin of 
anterior abdominal wall. The position of this vein 
is a helpful clue to the location of associated 
artery8. The vascular pedicle consisting of the 

superficial inferior Epigastric artery and vein can 
provide blood supply and venous drainage to an 
area of skin that include the entire ipsilateral and 
much of the contra lateral hypo gastric regions. 
The greatest dimensions of SIEA flap are 25cm in 
length and 15cm in width9. The flap can be 
designed to cross the midline. A variable amount 
of skin and subcutaneous tissue on the contra 
lateral side will survive, based on respective super-
ficial inferior Epigastric vessels10. After outlining 
the proposed flap, the inferior incision is made 
through the skin, superficial subcutaneous layer, 
and Scarpa’s fascia. The vascular pedicle is iden-
tified and the superficial inferior Epigastric artery 
and vein are preserved. Dissection was carried 
out under loup magnification The lateral and 
superior incision are completed to the level of 
external oblique fascia, from which entire flap can 
be elevated. After meticulous hemostasis, the 
donor site is closed directly in a straight line.
The SIEA flap can be rotated through an arc of at 
least 90 degrees. Then flap is thinned to the level 
of the Scarpa’s fascia in the region of the vascu-
lar pedicle (Figure-1). Scarpa`s fascia is a thin 
delicate membranous layer under the prominent 
fatty (Campar`s fascia) layer.
The flap is kept for three weeks and there after 
division done. After flap division to prevent 
stiffness of the wrist joint post-operative early 
physiotherapy is given.

 

Figure-1: Flap Design (Mathes and Nahai page 
no.-1099)

Results:
This is a prospective observational study carried 
out on 50 patients with soft tissue defect of the 
hand and forearm in the department of plastic 
surgery, Dhaka medical college hospital, 
Dhaka. All the patients were treated with defini-
tive surgery to resurface the soft tissue defect with 

SIEA flap. There was no patient who did not agree 
to participate in the study after counseling.

Table-I: Distribution of the patients by age

In the study, the age range was 15-60 years 
.Majority (74%) of the patients belongs the age 
group 26- 35 years. This reflect that hand injury 
are much more prevalent who are young & active.

Table-II: Distribution of the patients by sex

The table showed majority (78%) of the patients 
were male reflecting that male were more com-
monly predisposed to hand trauma. This is proba-
bly due to outside work are mostly done by male 
worker.
Table-III: Etiology of soft tissue defect of hand & 
Forearm

In this study most of the patients (56%) were 
injured by electric burn. This is probably due  to 
less use of personal protective equipments.
Table-IV: Site of the wound

This table showed that majority (66%) of the 
patient of this series hand injury over the 
dorsum of the hand.

Table-V: Side of involvement.

The table showed that majority (68%) of the 
patients of this series right hand was more com-
monly affected than left one. This was probably 
due to the fact that right hand is dominant in all 
patients.

Table-VI: Wound dimension (Length X Width) 
cm2 

This table showed that majority (42%) of the 
patients had a wound dimension of 101 – 125 
cm2. The smallest wound dimension was 10x5 = 
50 cm2 and the largest wound dimension was 18 
x 10 = 180 cm2. This indicate that extent of soft 
tissue defect in this series were quite extensive.
Table-VII: Flap dimension (Length X Width) cm2

This table showed that majority (38%) of the 
patients needed a Flap dimension was 101–125 
cm2. The smallest flap dimension was 11x5= 55 
cm2 and the largest most flap dimension was 
19x10= 190 cm2. Width of the wound was same 
as width of the flap but length of the flap was 1 
cm more required than length of the wound for 
tensionless closure.
Table-VIII: Status of flap adhesion Status No.

This table showaed that 86% of the patient had 
total flap adhesion. The duration was 21 days. 
Table-IX: Outcome of flap. (n=50) 

This table showed that 82% of patients had com-
plete flap survival. Marginal flap loss 12% and 
flap loss up to 5% of flap length was 6%.  
Table-X : Result of reconstruction (n=50) 

This table shows that 78% of the patients had 
good result and 22% patients have acceptable 
result. There was no poor result in this study. 

Table-XI: Donor site management. (n=50)

This table showed that in 70% of the cases donor 
site was closed directly, 

Table-XII: Management of complication of Flap. 
(n=9)

This table showed that 3 patients (33.33%) 
needed debridement of the flap & coverage of the 
defect with STSG. Another 4 cases was managed 
by advancement of previous flap. 2 cases man-
aged conservatively. 

Table-XIII: Donor site morbidity 

This table showed 12 patient developed donor 
site morbidity, out of these 7 patients (14%) 
developed wound infection and 5 patients (10%) 
had wound dehiscence. 
Table-XIV: Outcome of the flap (At different 
period of follow up) (n=50)

This table showed that outcome of SIEA flap is 
good and acceptable in all cases. 

Discussion:
Among the distant flaps the Superficial Inferior 
Epigastric Artery (SIEA) flap, is an axial pattern 
flap can cover a larger defect of various dimen-
sions (greatest 25X15cm) with direct closure of 
donor site leaving a scar in linear fashion11. In 
present series fifty patients with soft tissue defect 
of hand & forearm were treated by resurfacing 
the wound with SIEA flap. The patients were 
selected from the department of plastic surgery, 
Dhaka medical college hospital, Dhaka, accord-
ing to inclusion & exclusion criteria from June 
`2014 to may2015. The patients underwent 
operative procedures as mentioned in methods. 
The patients were given standard preoperative 
and post operative management. The age range 
was 15 to 60 years among them 74% patients 
were in the age range 26 to 35. This reflect that 
hand injury are much more prevalent who are 
young & active (Table-I). Ye-Yang et al.12 conduct-
ed a study where average age of the patients was 
24.8 years, which is near to mean age of this 
study. 76% of the patients in this series were male 
reflecting that male was more commonly predis-
posed to hand trauma (Table-II). Another study 
carried out by Kimura N. et al.13 where 30 patient 
were studied, among them 21 patients (70%) 

were male and 9 patients(30%) were female. The 
sex distribution is similar to the present study. In 
this study most of the hand & forearm defect was 
due to electric burn which is 56% followed by 
machinery injury (24%) and only 14% patient had 
RTA. Kamruzzaman M14 shows in his dissertation 
which was conducted in plastic surgery depart-
ment of Dhaka medical college hospital that 54% 
of the total patient sustained hand injury from 
electric burn and 26% from machinery injury & 
12% from RTA. These are similar to the present 
study. In both study electrical burn is the predomi-
nant cause of the hand injury (Table-III). Kalam 
A.et al.15 conducted a study where 60% of the 
patients had their hand defects on the dorsum of 
the hand. Among 50 patients in this series 33 
patients (66%) had wound over the dorsum of 
hand which is near similar to that study. In both 
study majority of the patient had suffered from 
electric burn; dorsum of the hand was the 
common site of involvement (Table-IV). Electric 
burn might involve multiple site, Patient with 
wound over dorsum of hand and forearm were 
included in this study. Majority (68%) of the 
patients of this series injury of right hand was more 
common than left hand. This is probably due to the 
fact that right hand is dominant in all patients 
(Table-V). Kamruzzaman M14 conducted a study 
where 60 cases were taken. He showed majority 
(28.33%) of the patients had a wound dimension 
of 101 – 125 cm2. In this study 42% of the patient 
had wound dimension of 101 – 125 cm2. In both 
study majority of the patients had a wound dimen-
sion of 101-125 cm2.The smallest wound dimen-
sion was 10x5= 50 cm2 and largest wound dimen-
sion was 18x10= 180 cm2  (Table-VI). This is 
similar in both studies. This indicate that extent of 
soft tissue defect in this series were quite extensive. 
For coverage of such defect that majority (38%) of 
the patients needed a flap dimension was 101 – 
125 cm2. The smallest flap dimension was 11x5 = 
55 cm2 and the largest flap dimension was 
19x10=190 cm2 (Table-VII). This is also similar in 
both studies. Width of the flap was same as the 
width of the wound but the length of the flap was  
1 cm larger than the length of the wound for 
tension less closure. Stevenson T R et al.6 conclud-
ed in their study that greatest dimension of SIEA 
flap were 25 cm in length and 15 cm in width. 
SIEA flaps harvested in this study were below this 
dimension. This study showed 41 patients (82%) 

had complete flap survival with no flap loss, 
whereas 6 patients (12%) had marginal flap loss. In 
3 patients (6%) had partial flap loss (Table-IX). A 
study conducted by Kalam M et al.15 where 80% of 
patients have no flap loss and 20% cases with 
apical flap necrosis which is near similar to this 
study. This study favorably comparable to the 
study carried out by Mih AD16 who has shown 
terminal flap necrosis of about 15% in his series. 
There was no total flap loss in this study due to its 
reliable pedicle. Result of resurfacing of hand & 
forearm injury with SIEA flap were categorized as 
good, acceptable and poor on the basis of (a) 
Extent of loss of flap (b) Flap adhesion (c) Whether 
flap loss were salvageable or not. Nasir S17 showed 
73% of good outcome with SIEA flap. Depending 
on above criteria, in this study 78% patient had 
good out come and 22% patients have acceptable 
outcome (Table-X). So the resurfacing of the hand 
& forearm injury with SIEA flap gives a very good 
result. Regarding donor site management, 35 
patients (70%) had primary closure of donor site 
and 15 patients (30%) required STSG (Table-XI). 
Yilmaz S et al.9 achieved primary closure of donor 
site in 91% cases and 9% cases needed STSG for 
donor site. Regarding management of complica-
tion flap, 9 patients developed complication. Out 
of this 3 patient needed debridement & STSG. In 4 
patients wound were covered with advancement 
of previous flap and rest 2 patients managed 
conservatively (Table-XII). Huang et al.18 showed 
in their study, donor site required STSG in 30% 
cases, wound dehiscence occurred in 17.5% 
cases. In the present study 30% of total study 
population required STSG, wound dehiscence was 
occurred in 10% cases. It is near similar to study 
done by Parrett B.M et al. study (Table-XIII). In this 
study all patients were attend follow up at a regular 
interval and taken physiotherapy also at that time. 
None of the patient had any donor site morbidity 
other than some patients had ugly scar due to 
STSG (Table-XIV). So the overall outcome of the 
SIEA flap in this study is good and is comparable 
with other studies.

Conclusion:
SIEA flap is a good option for resurfacing the soft 
tissue defect of the hand and forearm with accept-
able result. The flap has a predictable and constant 
vascular anatomy and less donor site morbidity. So 
it is a reliable and versatile flap for hand & forearm 
coverage where facilities for doing a free flap is yet 

to be available.

Limitations:
1. Sample size was small. Only 50 patients were 

taken for study which may not represent the 
whole population.

2. Random sampling was not followed.
3. The period of follow up was only 3 months 

which was very short in respect to draw 
substantial conclusion about functional 
outcome and aesthetic outcome.

4. More detailed aesthetic and functional consid-
eration of coverage has not been taken in 
account. 
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Abstract:
Background:
In March 2020, Bangladesh encountered its first official case of 
COVID-19 (Coronavirus disease 2019). This novel coronavirus, referred 
to as SARS-COV2, originated in Wuhan, China in December 2019. 
Within a short amount of time, hundreds to thousands of cases were 
diagnosed around the World, causing the World Health Organization to 
announce it as an official infectious disease pandemic on January 30, 
2020. COVID-19 is spread by respiratory droplets and healthcare 
professionals are mandated to wear PPE when caring for COVID-19 
patients. Long term use of face mask may be necessary, but compliance 
may be low and physiologic effects have not been well evaluated. The 
purpose of this study is to assess knowledge regarding types, use, clean, 
store and compliance of face mask among health service providers and 
to determine the physiologic and subjective effects of prolonged use of 
mask experience by health service providers.
Methodology:
Forty web based questions were distributed electronically to health 
service providers who were working in different health centers. Total 
417 health service providers participated in this study. This study was 
cross sectional analytical and was done from 01’August, 2020 to 30 
September, 2020 in Rangpur Medical College and Hospital. All data 
generated were statistically analyzed using the computer based SPSS in 
23.0 version of windows.
Results:
Age of total 417 respondents ranged from 18 years to 58 years years, 
46% were in 30 – 40 years of age, male were 75% & female were 25%. 
Among health service providers doctor were 88%, nurse were 5%, ward 
boy were 5% and others were 2%. 83% respondents used more than 
one mask at a time. 38% participants stored their masks in paper made 
packet and 23% dried them in sunlight. 25% health service provider did 
not know the WHO/CDC guideline regarding wearing face mask. All 
respondents had experienced some sorts of adverse events due to 
wearing face mask.  Among the experiences headache in 50%, pain 
behind ear in 81%, acne in 15%, extra wrinkles in 55%, rash in 13%, 
runny nose/ sneezing in 26%, nasal blockage in 24%, sore throat in 
14%, cloudiness in goggles in 64%, exertional dyspnea in 66%, palpita-
tion in 20%, tiredness in 67%, reduce memory in 12% and foul smell in 
oral cavity in 34% of the participant. 07% medical personnel did not 
wear face mask outside their working place. 07% health service provid-
ers became RT PCR positive for COVID19 in spite of wearing face mask. 
Conclusion:
More than two third health service providers used more than one mask 
at a time, about one fourth of them did not aware about face mask 
wearing WHO/CDC guideline and all respondents had experienced 
adverse events due to wearing face mask. 
Key words: Face Mask, Health Service Providers 

J Rang Med Col. September 2021; Vol. 6, No. 2:33-37

Introduction:
In March 2020, Bangladesh encountered its first 
official case of COVID-19 (Coronavirus disease 
2019). This novel coronavirus, referred to as 
SARS-COV2, originated in Wuhan, China in 
December 2019. Within a short amount of time, 
hundreds to thousands of cases were diagnosed 

around the World, causing the World Health 
Organization to announce it as an official infec-
tious disease pandemic on January 30, 2020. 
COVID-19 is spread by respiratory droplets, and 
healthcare professionals are mandated to wear PPE 
when caring for COVID-19 patients. PPE includes 
gowns, gloves, masks, and face shields1. Following 

the outbreak of the SARS-COV2 pandemic, use of 
face mask is widely recommended by internation-
al, national and local authorities. The aim of the 
regulations is to reduce the respiratory droplet 
excretion in pre-symptomatic and asymptomatic 
individuals2. The evidence for face masks to 
reduce respiratory viral infections or to improve 
clinical outcomes is heterogeneous3,4. However, as 
long as no effective treatment or vaccination 
against SARS-COV2 is available, health policies 
need to rely on non pharmacological interventions 
such as social distancing, intensified hand hygiene 
and the wearing of face masks2. Current recommen-
dations to wear a face mask during times of con-
tact to other individuals affect millions of 
persons. Especially healthcare professionals are 
required to wear masks for long periods of time2. 
Disposable surgical masks are intended to reduce 
transmissions from the wearer to the patient, hand 
to face contact and facial contact with large drop-
lets. FFP2/N95 face piece respirators meet filtration 
requirements of small airborne particles, fit tightly 
to the wearer’s face and have been suggested to be 
more efficacious than surgical masks in reducing 
exposure to viral infections5. They are, therefore, 
widely used by health care professionals for 
self-protection, especially during the SARS-COV2 
pandemic. However, randomized trials did not 
find significant differences between FFP2/N95 and 
surgical masks in preventing influenza infections or 
respiratory illness6,7. The last incidence of 
prolonged use of PPE among healthcare profes-
sionals was during the SARS outbreak in 
2003-2004 which originated in Guangdong, 
China. Studies focusing on effects of prolonged 
use of PPE during the SARS outbreak were 
published in subsequent years. A study by Lim, et al. 
focused on headaches related to mask use8 and 
another study by Foo, et al. discussed adverse skin 
reactions such as rashes, acne and itching from 
mask use9. Wearing masks for a prolonged amount 
of time causes a host of physiologic and psycholog-
ic burdens and can decrease work efficiency. 
Activity cannot be performed as long or as 
efficiently while wearing masks as compared to 
when masks are not worn10. Prolonged use of 
N95 and surgical masks cause physical adverse 
effects such as headaches, difficulty breathing, 
acne, skin breakdown, rashes and impaired cogni-
tion. It also interferes with vision, communication 
and thermal equilibrium. Headaches related to 
prolonged mask use can be attributed to mechani-

cal factors, hypercapnia and hypoxemia. Tight 
straps and pressure on superficial facial and 
cervical nerves are mechanical features causing 
headaches8. Cervical neck strain from donning 
PPE, sleep deprivation, irregular meal times, and 
emotional stress are other sources of headaches 
among healthcare professionals during prolonged 
mask use11. Tight fitting masks cause inadequate 
ventilation and increased levels of CO2 known as 
hypercapnia. As CO2 is known respiratory stimu-
lant, a build up of exhaled CO2 between the mask 
and face will cause increased lung ventilation and 
respiratory activity. Symptoms of hypoxemia such 
as chest discomfort and tachypnea are also noted 
in healthcare professionals with prolonged mask 
use. Exhaled CO2 builds up between mask and 
face and increased levels of CO2 cause confu-
sion, impaired cognition and disorientation10. The 
moist environment and pressure from tight fitting 
masks also block facial ducts. This can explain 
the increase of acne with prolonged mask use9. 
Frequent PPE and mask changes may cause 
shearing and breakdown of the skin and break-
down on the bridge of the nose and cheek bones 
can be attributed to tight fitting masks and goggles 
that put pressure on these specific areas12. Urticaria 
and contact dermatitis can occur from sensitivity to 
components of masks and PPE13. Long term use of 
face mask may be necessary but compliance may 
be low and physiologic effects have not been well 
evaluated. The purpose of this study is to assess 
knowledge regarding types, use, clean, store and 
compliance of face mask among health service 
providers and   to determine the physiologic and 
subjective effects of prolonged use of mask experi-
ence by health service providers.

Methods and materials:
40 web based survey questions were distributed 
electronically among health service providers who 
were working in different hospitals. Total 417 
health service providers participated in this study. 
This study was cross sectional analytical and was 
done from 01August, 2020 to 30 September, 2020 
in Rangpur Medical College and Hospital. All data 
generated were statistically analyzed using the 
computer based SPSS in 23.0 version of windows.  

Results:
Among 417 respondents male were 75% and 
female were 25%. Age of respondents ranged 
from 18 years to 58 years, 22% ages 18 – 30 years, 
46% ages 30 – 40 years, 22% ages 40 – 50 years 

and 10% ages more than 50 years and mean 
age were 36.12±14 years. 65% health service 
providers wore facemask 8 to 12 hours in a day, 
30% 4 to 8 hours, 5% wore more than 12 hours 
and none wore less than 4 hours a day. Out of 417 
respondents, majority (88%) were doctor, 5% 
were nurse, 5% were ward boy and 2% were 
other health service providers. 87% health service 
providers used Surgical mask, 18% cloth made 
mask, 58% N95 and 73% KN95 facemask. 83% 
respondents used more than one mask at a time. 
38% participants stored their masks in paper 
made packet and 23% dried them in sunlight. 
25% health service provider did not know the 
WHO/CDC guideline regarding wearing face 
mask. 30% did not maintain social distance with 
facemask. All respondents had experienced some 
sorts of adverse events due to wearing face mask. 
Among cardiopulmonary experiences 66% had 
dyspnea, 20% palpitation, increased cough in 
18%, 26% had runny nose, 24% developed 
nasal blockage and 14% experienced sore 
throat. According to neurological adverse 
events, 50% respondents developed headache, 
20% vertigo, 23% blurring of vision, 67% expe-
rienced tiredness and 12% noticed reduction of 
memory. According to dermatological adverse 
events, 15% experienced acne, 55% abnormal 
wrinkles in face and 13% had rash in their face. 
81% health service providers developed pain 
behind the ear, 64% noticed cloudiness of 
goggles, 34% experienced foul smell in oral 
cavity and 4% developed oral ulcer. 07% medical 
personnel did not wear face mask outside their 
working place. 07% health service providers 
became RT PCR positive for COVID-19 in spite of 
wearing face mask.

Discussion:
A profound number of health service providers 
who participated in this survey reported adverse 
events to prolonged face mask use during 
COVID 19 pandemic. Exertional dyspnea (66%), 
headache (50%), tiredness (67%), pain behind 
ear (81%), cloudiness of goggles (64%), abnor-
mal wrinkles in face (55%), foul smell in oral 
cavity (34%) and acne (15%) were all recog-
nized as common adverse effects. Similar distri-
bution was also found in the study conducted 
by Rosner E et al who found headache in 71.4%, 
skin breakdown in 47.8% and acne in 11% 
respondents1. Terri Rebmann et al. reported 
many subjective symptoms like perceived short-
ness of breath, headache, light headedness, 
perceived exertion and impeded communication. 
CO2 levels increased from a baseline average of 
32.4 at the beginning of the shift to 41 at the end 

of each shift14. As we are still amidst the pandem-
ic and second wave is predicted in future, tips 
and recommendations for enduring prolonged 
mask use are vital for health and comfort of health 
service providers.

Recommendations:
Frequent work breaks to be incorporated into work 
shifts to allow for shorter duration of mask use. 
More national concentrations is needed to 
improve training on using PPE among health 
service providers. Preventive  measures like apply-
ing moisturizers, emollients and barrier cream to 
prevent skin breakdown. Improved mask design 
with a focus on safety, comfort and tolerability.

Conclusion:
More than two third health service providers used 
more than one mask at a time, about one fourth of 
them did not aware about face mask wearing 
WHO/CDC guideline and all respondents had 
experienced some sort of adverse events due to 
wearing face mask. 
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Introduction:
In March 2020, Bangladesh encountered its first 
official case of COVID-19 (Coronavirus disease 
2019). This novel coronavirus, referred to as 
SARS-COV2, originated in Wuhan, China in 
December 2019. Within a short amount of time, 
hundreds to thousands of cases were diagnosed 

around the World, causing the World Health 
Organization to announce it as an official infec-
tious disease pandemic on January 30, 2020. 
COVID-19 is spread by respiratory droplets, and 
healthcare professionals are mandated to wear PPE 
when caring for COVID-19 patients. PPE includes 
gowns, gloves, masks, and face shields1. Following 

the outbreak of the SARS-COV2 pandemic, use of 
face mask is widely recommended by internation-
al, national and local authorities. The aim of the 
regulations is to reduce the respiratory droplet 
excretion in pre-symptomatic and asymptomatic 
individuals2. The evidence for face masks to 
reduce respiratory viral infections or to improve 
clinical outcomes is heterogeneous3,4. However, as 
long as no effective treatment or vaccination 
against SARS-COV2 is available, health policies 
need to rely on non pharmacological interventions 
such as social distancing, intensified hand hygiene 
and the wearing of face masks2. Current recommen-
dations to wear a face mask during times of con-
tact to other individuals affect millions of 
persons. Especially healthcare professionals are 
required to wear masks for long periods of time2. 
Disposable surgical masks are intended to reduce 
transmissions from the wearer to the patient, hand 
to face contact and facial contact with large drop-
lets. FFP2/N95 face piece respirators meet filtration 
requirements of small airborne particles, fit tightly 
to the wearer’s face and have been suggested to be 
more efficacious than surgical masks in reducing 
exposure to viral infections5. They are, therefore, 
widely used by health care professionals for 
self-protection, especially during the SARS-COV2 
pandemic. However, randomized trials did not 
find significant differences between FFP2/N95 and 
surgical masks in preventing influenza infections or 
respiratory illness6,7. The last incidence of 
prolonged use of PPE among healthcare profes-
sionals was during the SARS outbreak in 
2003-2004 which originated in Guangdong, 
China. Studies focusing on effects of prolonged 
use of PPE during the SARS outbreak were 
published in subsequent years. A study by Lim, et al. 
focused on headaches related to mask use8 and 
another study by Foo, et al. discussed adverse skin 
reactions such as rashes, acne and itching from 
mask use9. Wearing masks for a prolonged amount 
of time causes a host of physiologic and psycholog-
ic burdens and can decrease work efficiency. 
Activity cannot be performed as long or as 
efficiently while wearing masks as compared to 
when masks are not worn10. Prolonged use of 
N95 and surgical masks cause physical adverse 
effects such as headaches, difficulty breathing, 
acne, skin breakdown, rashes and impaired cogni-
tion. It also interferes with vision, communication 
and thermal equilibrium. Headaches related to 
prolonged mask use can be attributed to mechani-

cal factors, hypercapnia and hypoxemia. Tight 
straps and pressure on superficial facial and 
cervical nerves are mechanical features causing 
headaches8. Cervical neck strain from donning 
PPE, sleep deprivation, irregular meal times, and 
emotional stress are other sources of headaches 
among healthcare professionals during prolonged 
mask use11. Tight fitting masks cause inadequate 
ventilation and increased levels of CO2 known as 
hypercapnia. As CO2 is known respiratory stimu-
lant, a build up of exhaled CO2 between the mask 
and face will cause increased lung ventilation and 
respiratory activity. Symptoms of hypoxemia such 
as chest discomfort and tachypnea are also noted 
in healthcare professionals with prolonged mask 
use. Exhaled CO2 builds up between mask and 
face and increased levels of CO2 cause confu-
sion, impaired cognition and disorientation10. The 
moist environment and pressure from tight fitting 
masks also block facial ducts. This can explain 
the increase of acne with prolonged mask use9. 
Frequent PPE and mask changes may cause 
shearing and breakdown of the skin and break-
down on the bridge of the nose and cheek bones 
can be attributed to tight fitting masks and goggles 
that put pressure on these specific areas12. Urticaria 
and contact dermatitis can occur from sensitivity to 
components of masks and PPE13. Long term use of 
face mask may be necessary but compliance may 
be low and physiologic effects have not been well 
evaluated. The purpose of this study is to assess 
knowledge regarding types, use, clean, store and 
compliance of face mask among health service 
providers and   to determine the physiologic and 
subjective effects of prolonged use of mask experi-
ence by health service providers.

Methods and materials:
40 web based survey questions were distributed 
electronically among health service providers who 
were working in different hospitals. Total 417 
health service providers participated in this study. 
This study was cross sectional analytical and was 
done from 01August, 2020 to 30 September, 2020 
in Rangpur Medical College and Hospital. All data 
generated were statistically analyzed using the 
computer based SPSS in 23.0 version of windows.  

Results:
Among 417 respondents male were 75% and 
female were 25%. Age of respondents ranged 
from 18 years to 58 years, 22% ages 18 – 30 years, 
46% ages 30 – 40 years, 22% ages 40 – 50 years 

and 10% ages more than 50 years and mean 
age were 36.12±14 years. 65% health service 
providers wore facemask 8 to 12 hours in a day, 
30% 4 to 8 hours, 5% wore more than 12 hours 
and none wore less than 4 hours a day. Out of 417 
respondents, majority (88%) were doctor, 5% 
were nurse, 5% were ward boy and 2% were 
other health service providers. 87% health service 
providers used Surgical mask, 18% cloth made 
mask, 58% N95 and 73% KN95 facemask. 83% 
respondents used more than one mask at a time. 
38% participants stored their masks in paper 
made packet and 23% dried them in sunlight. 
25% health service provider did not know the 
WHO/CDC guideline regarding wearing face 
mask. 30% did not maintain social distance with 
facemask. All respondents had experienced some 
sorts of adverse events due to wearing face mask. 
Among cardiopulmonary experiences 66% had 
dyspnea, 20% palpitation, increased cough in 
18%, 26% had runny nose, 24% developed 
nasal blockage and 14% experienced sore 
throat. According to neurological adverse 
events, 50% respondents developed headache, 
20% vertigo, 23% blurring of vision, 67% expe-
rienced tiredness and 12% noticed reduction of 
memory. According to dermatological adverse 
events, 15% experienced acne, 55% abnormal 
wrinkles in face and 13% had rash in their face. 
81% health service providers developed pain 
behind the ear, 64% noticed cloudiness of 
goggles, 34% experienced foul smell in oral 
cavity and 4% developed oral ulcer. 07% medical 
personnel did not wear face mask outside their 
working place. 07% health service providers 
became RT PCR positive for COVID-19 in spite of 
wearing face mask.

Discussion:
A profound number of health service providers 
who participated in this survey reported adverse 
events to prolonged face mask use during 
COVID 19 pandemic. Exertional dyspnea (66%), 
headache (50%), tiredness (67%), pain behind 
ear (81%), cloudiness of goggles (64%), abnor-
mal wrinkles in face (55%), foul smell in oral 
cavity (34%) and acne (15%) were all recog-
nized as common adverse effects. Similar distri-
bution was also found in the study conducted 
by Rosner E et al who found headache in 71.4%, 
skin breakdown in 47.8% and acne in 11% 
respondents1. Terri Rebmann et al. reported 
many subjective symptoms like perceived short-
ness of breath, headache, light headedness, 
perceived exertion and impeded communication. 
CO2 levels increased from a baseline average of 
32.4 at the beginning of the shift to 41 at the end 

of each shift14. As we are still amidst the pandem-
ic and second wave is predicted in future, tips 
and recommendations for enduring prolonged 
mask use are vital for health and comfort of health 
service providers.

Recommendations:
Frequent work breaks to be incorporated into work 
shifts to allow for shorter duration of mask use. 
More national concentrations is needed to 
improve training on using PPE among health 
service providers. Preventive  measures like apply-
ing moisturizers, emollients and barrier cream to 
prevent skin breakdown. Improved mask design 
with a focus on safety, comfort and tolerability.

Conclusion:
More than two third health service providers used 
more than one mask at a time, about one fourth of 
them did not aware about face mask wearing 
WHO/CDC guideline and all respondents had 
experienced some sort of adverse events due to 
wearing face mask. 
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Introduction:
In March 2020, Bangladesh encountered its first 
official case of COVID-19 (Coronavirus disease 
2019). This novel coronavirus, referred to as 
SARS-COV2, originated in Wuhan, China in 
December 2019. Within a short amount of time, 
hundreds to thousands of cases were diagnosed 

around the World, causing the World Health 
Organization to announce it as an official infec-
tious disease pandemic on January 30, 2020. 
COVID-19 is spread by respiratory droplets, and 
healthcare professionals are mandated to wear PPE 
when caring for COVID-19 patients. PPE includes 
gowns, gloves, masks, and face shields1. Following 

the outbreak of the SARS-COV2 pandemic, use of 
face mask is widely recommended by internation-
al, national and local authorities. The aim of the 
regulations is to reduce the respiratory droplet 
excretion in pre-symptomatic and asymptomatic 
individuals2. The evidence for face masks to 
reduce respiratory viral infections or to improve 
clinical outcomes is heterogeneous3,4. However, as 
long as no effective treatment or vaccination 
against SARS-COV2 is available, health policies 
need to rely on non pharmacological interventions 
such as social distancing, intensified hand hygiene 
and the wearing of face masks2. Current recommen-
dations to wear a face mask during times of con-
tact to other individuals affect millions of 
persons. Especially healthcare professionals are 
required to wear masks for long periods of time2. 
Disposable surgical masks are intended to reduce 
transmissions from the wearer to the patient, hand 
to face contact and facial contact with large drop-
lets. FFP2/N95 face piece respirators meet filtration 
requirements of small airborne particles, fit tightly 
to the wearer’s face and have been suggested to be 
more efficacious than surgical masks in reducing 
exposure to viral infections5. They are, therefore, 
widely used by health care professionals for 
self-protection, especially during the SARS-COV2 
pandemic. However, randomized trials did not 
find significant differences between FFP2/N95 and 
surgical masks in preventing influenza infections or 
respiratory illness6,7. The last incidence of 
prolonged use of PPE among healthcare profes-
sionals was during the SARS outbreak in 
2003-2004 which originated in Guangdong, 
China. Studies focusing on effects of prolonged 
use of PPE during the SARS outbreak were 
published in subsequent years. A study by Lim, et al. 
focused on headaches related to mask use8 and 
another study by Foo, et al. discussed adverse skin 
reactions such as rashes, acne and itching from 
mask use9. Wearing masks for a prolonged amount 
of time causes a host of physiologic and psycholog-
ic burdens and can decrease work efficiency. 
Activity cannot be performed as long or as 
efficiently while wearing masks as compared to 
when masks are not worn10. Prolonged use of 
N95 and surgical masks cause physical adverse 
effects such as headaches, difficulty breathing, 
acne, skin breakdown, rashes and impaired cogni-
tion. It also interferes with vision, communication 
and thermal equilibrium. Headaches related to 
prolonged mask use can be attributed to mechani-

cal factors, hypercapnia and hypoxemia. Tight 
straps and pressure on superficial facial and 
cervical nerves are mechanical features causing 
headaches8. Cervical neck strain from donning 
PPE, sleep deprivation, irregular meal times, and 
emotional stress are other sources of headaches 
among healthcare professionals during prolonged 
mask use11. Tight fitting masks cause inadequate 
ventilation and increased levels of CO2 known as 
hypercapnia. As CO2 is known respiratory stimu-
lant, a build up of exhaled CO2 between the mask 
and face will cause increased lung ventilation and 
respiratory activity. Symptoms of hypoxemia such 
as chest discomfort and tachypnea are also noted 
in healthcare professionals with prolonged mask 
use. Exhaled CO2 builds up between mask and 
face and increased levels of CO2 cause confu-
sion, impaired cognition and disorientation10. The 
moist environment and pressure from tight fitting 
masks also block facial ducts. This can explain 
the increase of acne with prolonged mask use9. 
Frequent PPE and mask changes may cause 
shearing and breakdown of the skin and break-
down on the bridge of the nose and cheek bones 
can be attributed to tight fitting masks and goggles 
that put pressure on these specific areas12. Urticaria 
and contact dermatitis can occur from sensitivity to 
components of masks and PPE13. Long term use of 
face mask may be necessary but compliance may 
be low and physiologic effects have not been well 
evaluated. The purpose of this study is to assess 
knowledge regarding types, use, clean, store and 
compliance of face mask among health service 
providers and   to determine the physiologic and 
subjective effects of prolonged use of mask experi-
ence by health service providers.

Methods and materials:
40 web based survey questions were distributed 
electronically among health service providers who 
were working in different hospitals. Total 417 
health service providers participated in this study. 
This study was cross sectional analytical and was 
done from 01August, 2020 to 30 September, 2020 
in Rangpur Medical College and Hospital. All data 
generated were statistically analyzed using the 
computer based SPSS in 23.0 version of windows.  

Results:
Among 417 respondents male were 75% and 
female were 25%. Age of respondents ranged 
from 18 years to 58 years, 22% ages 18 – 30 years, 
46% ages 30 – 40 years, 22% ages 40 – 50 years 

and 10% ages more than 50 years and mean 
age were 36.12±14 years. 65% health service 
providers wore facemask 8 to 12 hours in a day, 
30% 4 to 8 hours, 5% wore more than 12 hours 
and none wore less than 4 hours a day. Out of 417 
respondents, majority (88%) were doctor, 5% 
were nurse, 5% were ward boy and 2% were 
other health service providers. 87% health service 
providers used Surgical mask, 18% cloth made 
mask, 58% N95 and 73% KN95 facemask. 83% 
respondents used more than one mask at a time. 
38% participants stored their masks in paper 
made packet and 23% dried them in sunlight. 
25% health service provider did not know the 
WHO/CDC guideline regarding wearing face 
mask. 30% did not maintain social distance with 
facemask. All respondents had experienced some 
sorts of adverse events due to wearing face mask. 
Among cardiopulmonary experiences 66% had 
dyspnea, 20% palpitation, increased cough in 
18%, 26% had runny nose, 24% developed 
nasal blockage and 14% experienced sore 
throat. According to neurological adverse 
events, 50% respondents developed headache, 
20% vertigo, 23% blurring of vision, 67% expe-
rienced tiredness and 12% noticed reduction of 
memory. According to dermatological adverse 
events, 15% experienced acne, 55% abnormal 
wrinkles in face and 13% had rash in their face. 
81% health service providers developed pain 
behind the ear, 64% noticed cloudiness of 
goggles, 34% experienced foul smell in oral 
cavity and 4% developed oral ulcer. 07% medical 
personnel did not wear face mask outside their 
working place. 07% health service providers 
became RT PCR positive for COVID-19 in spite of 
wearing face mask.

Discussion:
A profound number of health service providers 
who participated in this survey reported adverse 
events to prolonged face mask use during 
COVID 19 pandemic. Exertional dyspnea (66%), 
headache (50%), tiredness (67%), pain behind 
ear (81%), cloudiness of goggles (64%), abnor-
mal wrinkles in face (55%), foul smell in oral 
cavity (34%) and acne (15%) were all recog-
nized as common adverse effects. Similar distri-
bution was also found in the study conducted 
by Rosner E et al who found headache in 71.4%, 
skin breakdown in 47.8% and acne in 11% 
respondents1. Terri Rebmann et al. reported 
many subjective symptoms like perceived short-
ness of breath, headache, light headedness, 
perceived exertion and impeded communication. 
CO2 levels increased from a baseline average of 
32.4 at the beginning of the shift to 41 at the end 

of each shift14. As we are still amidst the pandem-
ic and second wave is predicted in future, tips 
and recommendations for enduring prolonged 
mask use are vital for health and comfort of health 
service providers.

Recommendations:
Frequent work breaks to be incorporated into work 
shifts to allow for shorter duration of mask use. 
More national concentrations is needed to 
improve training on using PPE among health 
service providers. Preventive  measures like apply-
ing moisturizers, emollients and barrier cream to 
prevent skin breakdown. Improved mask design 
with a focus on safety, comfort and tolerability.

Conclusion:
More than two third health service providers used 
more than one mask at a time, about one fourth of 
them did not aware about face mask wearing 
WHO/CDC guideline and all respondents had 
experienced some sort of adverse events due to 
wearing face mask. 
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Figure-1: According to age distribution. 22% respon-
dent health service providers were in between 18–30 
years, 46% were in 30–40 years, 22% were in 40–50 
years and 10% were above 50 years. 
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Fugure-2: According to duration of using face 
mask in a day. 65% health service providers wore 
facemask 8 to 12 hours in a day, 30% 4 to 8 hours 
and none wore less than 4 hours a day. 

Duration of using face mask in a day

Duration of using
face mask in a day

Less than
4 hours

4-8 hours 8-12 hours More than
8-12 hours

70%

60%

50%

40%

30%

20%

10%

0%

Figure-3: Distribution of the study population according 
to occupation (N=417). Out of 417 respondents, 88% 
were Doctor, 5% were Nurse, 5% were Ward boy and 
2% were other health service providers. 
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Figure-4: According to use more than one mask at 
a time (N- 417). 83% of the respondents wear 
more than one face mask at a time and rest 17% 
used single mask at a time 
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Figure-5: According to awareness of CDC/WHO 
guideline regarding using face mask. Among all 
respondents 25% health service providers were not 
aware of the guideline. 
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Experience of Prolonged Use of Face Mask

Introduction:
In March 2020, Bangladesh encountered its first 
official case of COVID-19 (Coronavirus disease 
2019). This novel coronavirus, referred to as 
SARS-COV2, originated in Wuhan, China in 
December 2019. Within a short amount of time, 
hundreds to thousands of cases were diagnosed 

around the World, causing the World Health 
Organization to announce it as an official infec-
tious disease pandemic on January 30, 2020. 
COVID-19 is spread by respiratory droplets, and 
healthcare professionals are mandated to wear PPE 
when caring for COVID-19 patients. PPE includes 
gowns, gloves, masks, and face shields1. Following 

the outbreak of the SARS-COV2 pandemic, use of 
face mask is widely recommended by internation-
al, national and local authorities. The aim of the 
regulations is to reduce the respiratory droplet 
excretion in pre-symptomatic and asymptomatic 
individuals2. The evidence for face masks to 
reduce respiratory viral infections or to improve 
clinical outcomes is heterogeneous3,4. However, as 
long as no effective treatment or vaccination 
against SARS-COV2 is available, health policies 
need to rely on non pharmacological interventions 
such as social distancing, intensified hand hygiene 
and the wearing of face masks2. Current recommen-
dations to wear a face mask during times of con-
tact to other individuals affect millions of 
persons. Especially healthcare professionals are 
required to wear masks for long periods of time2. 
Disposable surgical masks are intended to reduce 
transmissions from the wearer to the patient, hand 
to face contact and facial contact with large drop-
lets. FFP2/N95 face piece respirators meet filtration 
requirements of small airborne particles, fit tightly 
to the wearer’s face and have been suggested to be 
more efficacious than surgical masks in reducing 
exposure to viral infections5. They are, therefore, 
widely used by health care professionals for 
self-protection, especially during the SARS-COV2 
pandemic. However, randomized trials did not 
find significant differences between FFP2/N95 and 
surgical masks in preventing influenza infections or 
respiratory illness6,7. The last incidence of 
prolonged use of PPE among healthcare profes-
sionals was during the SARS outbreak in 
2003-2004 which originated in Guangdong, 
China. Studies focusing on effects of prolonged 
use of PPE during the SARS outbreak were 
published in subsequent years. A study by Lim, et al. 
focused on headaches related to mask use8 and 
another study by Foo, et al. discussed adverse skin 
reactions such as rashes, acne and itching from 
mask use9. Wearing masks for a prolonged amount 
of time causes a host of physiologic and psycholog-
ic burdens and can decrease work efficiency. 
Activity cannot be performed as long or as 
efficiently while wearing masks as compared to 
when masks are not worn10. Prolonged use of 
N95 and surgical masks cause physical adverse 
effects such as headaches, difficulty breathing, 
acne, skin breakdown, rashes and impaired cogni-
tion. It also interferes with vision, communication 
and thermal equilibrium. Headaches related to 
prolonged mask use can be attributed to mechani-

cal factors, hypercapnia and hypoxemia. Tight 
straps and pressure on superficial facial and 
cervical nerves are mechanical features causing 
headaches8. Cervical neck strain from donning 
PPE, sleep deprivation, irregular meal times, and 
emotional stress are other sources of headaches 
among healthcare professionals during prolonged 
mask use11. Tight fitting masks cause inadequate 
ventilation and increased levels of CO2 known as 
hypercapnia. As CO2 is known respiratory stimu-
lant, a build up of exhaled CO2 between the mask 
and face will cause increased lung ventilation and 
respiratory activity. Symptoms of hypoxemia such 
as chest discomfort and tachypnea are also noted 
in healthcare professionals with prolonged mask 
use. Exhaled CO2 builds up between mask and 
face and increased levels of CO2 cause confu-
sion, impaired cognition and disorientation10. The 
moist environment and pressure from tight fitting 
masks also block facial ducts. This can explain 
the increase of acne with prolonged mask use9. 
Frequent PPE and mask changes may cause 
shearing and breakdown of the skin and break-
down on the bridge of the nose and cheek bones 
can be attributed to tight fitting masks and goggles 
that put pressure on these specific areas12. Urticaria 
and contact dermatitis can occur from sensitivity to 
components of masks and PPE13. Long term use of 
face mask may be necessary but compliance may 
be low and physiologic effects have not been well 
evaluated. The purpose of this study is to assess 
knowledge regarding types, use, clean, store and 
compliance of face mask among health service 
providers and   to determine the physiologic and 
subjective effects of prolonged use of mask experi-
ence by health service providers.

Methods and materials:
40 web based survey questions were distributed 
electronically among health service providers who 
were working in different hospitals. Total 417 
health service providers participated in this study. 
This study was cross sectional analytical and was 
done from 01August, 2020 to 30 September, 2020 
in Rangpur Medical College and Hospital. All data 
generated were statistically analyzed using the 
computer based SPSS in 23.0 version of windows.  

Results:
Among 417 respondents male were 75% and 
female were 25%. Age of respondents ranged 
from 18 years to 58 years, 22% ages 18 – 30 years, 
46% ages 30 – 40 years, 22% ages 40 – 50 years 

and 10% ages more than 50 years and mean 
age were 36.12±14 years. 65% health service 
providers wore facemask 8 to 12 hours in a day, 
30% 4 to 8 hours, 5% wore more than 12 hours 
and none wore less than 4 hours a day. Out of 417 
respondents, majority (88%) were doctor, 5% 
were nurse, 5% were ward boy and 2% were 
other health service providers. 87% health service 
providers used Surgical mask, 18% cloth made 
mask, 58% N95 and 73% KN95 facemask. 83% 
respondents used more than one mask at a time. 
38% participants stored their masks in paper 
made packet and 23% dried them in sunlight. 
25% health service provider did not know the 
WHO/CDC guideline regarding wearing face 
mask. 30% did not maintain social distance with 
facemask. All respondents had experienced some 
sorts of adverse events due to wearing face mask. 
Among cardiopulmonary experiences 66% had 
dyspnea, 20% palpitation, increased cough in 
18%, 26% had runny nose, 24% developed 
nasal blockage and 14% experienced sore 
throat. According to neurological adverse 
events, 50% respondents developed headache, 
20% vertigo, 23% blurring of vision, 67% expe-
rienced tiredness and 12% noticed reduction of 
memory. According to dermatological adverse 
events, 15% experienced acne, 55% abnormal 
wrinkles in face and 13% had rash in their face. 
81% health service providers developed pain 
behind the ear, 64% noticed cloudiness of 
goggles, 34% experienced foul smell in oral 
cavity and 4% developed oral ulcer. 07% medical 
personnel did not wear face mask outside their 
working place. 07% health service providers 
became RT PCR positive for COVID-19 in spite of 
wearing face mask.

Discussion:
A profound number of health service providers 
who participated in this survey reported adverse 
events to prolonged face mask use during 
COVID 19 pandemic. Exertional dyspnea (66%), 
headache (50%), tiredness (67%), pain behind 
ear (81%), cloudiness of goggles (64%), abnor-
mal wrinkles in face (55%), foul smell in oral 
cavity (34%) and acne (15%) were all recog-
nized as common adverse effects. Similar distri-
bution was also found in the study conducted 
by Rosner E et al who found headache in 71.4%, 
skin breakdown in 47.8% and acne in 11% 
respondents1. Terri Rebmann et al. reported 
many subjective symptoms like perceived short-
ness of breath, headache, light headedness, 
perceived exertion and impeded communication. 
CO2 levels increased from a baseline average of 
32.4 at the beginning of the shift to 41 at the end 

of each shift14. As we are still amidst the pandem-
ic and second wave is predicted in future, tips 
and recommendations for enduring prolonged 
mask use are vital for health and comfort of health 
service providers.

Recommendations:
Frequent work breaks to be incorporated into work 
shifts to allow for shorter duration of mask use. 
More national concentrations is needed to 
improve training on using PPE among health 
service providers. Preventive  measures like apply-
ing moisturizers, emollients and barrier cream to 
prevent skin breakdown. Improved mask design 
with a focus on safety, comfort and tolerability.

Conclusion:
More than two third health service providers used 
more than one mask at a time, about one fourth of 
them did not aware about face mask wearing 
WHO/CDC guideline and all respondents had 
experienced some sort of adverse events due to 
wearing face mask. 
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Figure-6: According to Cardiopulmonary adverse 
events. Among all respondents 66% experienced 
dyspnea, 20% palpitation, increased cough in 
18%, 26% had runny nose, 24% developed nasal 
blockage and 14% experienced sore throat. 
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Figure-8: According to dermatological adverse 
events. 15% experienced Acne, 55% abnormal 
Wrinkles in face and 13% had rash in their face. 
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Figure-7: According to neurological adverse 
events. 50% respondents developed headache, 
20% vertigo, 23% blurring of vision, 67% experi-
enced tiredness and 12% noticed reduction of 
memory. 
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Figure-9: According to others adverse events. 
81% health service providers developed pain 
behind the ear, 64% noticed cloudiness of 
goggles, 34% experienced foul smell in oral 
cavity and 4% developed oral ulcer. 
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Figure-10: According to develop COVID 19 
despite wearing face mask. 07% health service 
providers developed COVID 19 infection. 
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Introduction:
In March 2020, Bangladesh encountered its first 
official case of COVID-19 (Coronavirus disease 
2019). This novel coronavirus, referred to as 
SARS-COV2, originated in Wuhan, China in 
December 2019. Within a short amount of time, 
hundreds to thousands of cases were diagnosed 

around the World, causing the World Health 
Organization to announce it as an official infec-
tious disease pandemic on January 30, 2020. 
COVID-19 is spread by respiratory droplets, and 
healthcare professionals are mandated to wear PPE 
when caring for COVID-19 patients. PPE includes 
gowns, gloves, masks, and face shields1. Following 

the outbreak of the SARS-COV2 pandemic, use of 
face mask is widely recommended by internation-
al, national and local authorities. The aim of the 
regulations is to reduce the respiratory droplet 
excretion in pre-symptomatic and asymptomatic 
individuals2. The evidence for face masks to 
reduce respiratory viral infections or to improve 
clinical outcomes is heterogeneous3,4. However, as 
long as no effective treatment or vaccination 
against SARS-COV2 is available, health policies 
need to rely on non pharmacological interventions 
such as social distancing, intensified hand hygiene 
and the wearing of face masks2. Current recommen-
dations to wear a face mask during times of con-
tact to other individuals affect millions of 
persons. Especially healthcare professionals are 
required to wear masks for long periods of time2. 
Disposable surgical masks are intended to reduce 
transmissions from the wearer to the patient, hand 
to face contact and facial contact with large drop-
lets. FFP2/N95 face piece respirators meet filtration 
requirements of small airborne particles, fit tightly 
to the wearer’s face and have been suggested to be 
more efficacious than surgical masks in reducing 
exposure to viral infections5. They are, therefore, 
widely used by health care professionals for 
self-protection, especially during the SARS-COV2 
pandemic. However, randomized trials did not 
find significant differences between FFP2/N95 and 
surgical masks in preventing influenza infections or 
respiratory illness6,7. The last incidence of 
prolonged use of PPE among healthcare profes-
sionals was during the SARS outbreak in 
2003-2004 which originated in Guangdong, 
China. Studies focusing on effects of prolonged 
use of PPE during the SARS outbreak were 
published in subsequent years. A study by Lim, et al. 
focused on headaches related to mask use8 and 
another study by Foo, et al. discussed adverse skin 
reactions such as rashes, acne and itching from 
mask use9. Wearing masks for a prolonged amount 
of time causes a host of physiologic and psycholog-
ic burdens and can decrease work efficiency. 
Activity cannot be performed as long or as 
efficiently while wearing masks as compared to 
when masks are not worn10. Prolonged use of 
N95 and surgical masks cause physical adverse 
effects such as headaches, difficulty breathing, 
acne, skin breakdown, rashes and impaired cogni-
tion. It also interferes with vision, communication 
and thermal equilibrium. Headaches related to 
prolonged mask use can be attributed to mechani-

cal factors, hypercapnia and hypoxemia. Tight 
straps and pressure on superficial facial and 
cervical nerves are mechanical features causing 
headaches8. Cervical neck strain from donning 
PPE, sleep deprivation, irregular meal times, and 
emotional stress are other sources of headaches 
among healthcare professionals during prolonged 
mask use11. Tight fitting masks cause inadequate 
ventilation and increased levels of CO2 known as 
hypercapnia. As CO2 is known respiratory stimu-
lant, a build up of exhaled CO2 between the mask 
and face will cause increased lung ventilation and 
respiratory activity. Symptoms of hypoxemia such 
as chest discomfort and tachypnea are also noted 
in healthcare professionals with prolonged mask 
use. Exhaled CO2 builds up between mask and 
face and increased levels of CO2 cause confu-
sion, impaired cognition and disorientation10. The 
moist environment and pressure from tight fitting 
masks also block facial ducts. This can explain 
the increase of acne with prolonged mask use9. 
Frequent PPE and mask changes may cause 
shearing and breakdown of the skin and break-
down on the bridge of the nose and cheek bones 
can be attributed to tight fitting masks and goggles 
that put pressure on these specific areas12. Urticaria 
and contact dermatitis can occur from sensitivity to 
components of masks and PPE13. Long term use of 
face mask may be necessary but compliance may 
be low and physiologic effects have not been well 
evaluated. The purpose of this study is to assess 
knowledge regarding types, use, clean, store and 
compliance of face mask among health service 
providers and   to determine the physiologic and 
subjective effects of prolonged use of mask experi-
ence by health service providers.

Methods and materials:
40 web based survey questions were distributed 
electronically among health service providers who 
were working in different hospitals. Total 417 
health service providers participated in this study. 
This study was cross sectional analytical and was 
done from 01August, 2020 to 30 September, 2020 
in Rangpur Medical College and Hospital. All data 
generated were statistically analyzed using the 
computer based SPSS in 23.0 version of windows.  

Results:
Among 417 respondents male were 75% and 
female were 25%. Age of respondents ranged 
from 18 years to 58 years, 22% ages 18 – 30 years, 
46% ages 30 – 40 years, 22% ages 40 – 50 years 

and 10% ages more than 50 years and mean 
age were 36.12±14 years. 65% health service 
providers wore facemask 8 to 12 hours in a day, 
30% 4 to 8 hours, 5% wore more than 12 hours 
and none wore less than 4 hours a day. Out of 417 
respondents, majority (88%) were doctor, 5% 
were nurse, 5% were ward boy and 2% were 
other health service providers. 87% health service 
providers used Surgical mask, 18% cloth made 
mask, 58% N95 and 73% KN95 facemask. 83% 
respondents used more than one mask at a time. 
38% participants stored their masks in paper 
made packet and 23% dried them in sunlight. 
25% health service provider did not know the 
WHO/CDC guideline regarding wearing face 
mask. 30% did not maintain social distance with 
facemask. All respondents had experienced some 
sorts of adverse events due to wearing face mask. 
Among cardiopulmonary experiences 66% had 
dyspnea, 20% palpitation, increased cough in 
18%, 26% had runny nose, 24% developed 
nasal blockage and 14% experienced sore 
throat. According to neurological adverse 
events, 50% respondents developed headache, 
20% vertigo, 23% blurring of vision, 67% expe-
rienced tiredness and 12% noticed reduction of 
memory. According to dermatological adverse 
events, 15% experienced acne, 55% abnormal 
wrinkles in face and 13% had rash in their face. 
81% health service providers developed pain 
behind the ear, 64% noticed cloudiness of 
goggles, 34% experienced foul smell in oral 
cavity and 4% developed oral ulcer. 07% medical 
personnel did not wear face mask outside their 
working place. 07% health service providers 
became RT PCR positive for COVID-19 in spite of 
wearing face mask.

Discussion:
A profound number of health service providers 
who participated in this survey reported adverse 
events to prolonged face mask use during 
COVID 19 pandemic. Exertional dyspnea (66%), 
headache (50%), tiredness (67%), pain behind 
ear (81%), cloudiness of goggles (64%), abnor-
mal wrinkles in face (55%), foul smell in oral 
cavity (34%) and acne (15%) were all recog-
nized as common adverse effects. Similar distri-
bution was also found in the study conducted 
by Rosner E et al who found headache in 71.4%, 
skin breakdown in 47.8% and acne in 11% 
respondents1. Terri Rebmann et al. reported 
many subjective symptoms like perceived short-
ness of breath, headache, light headedness, 
perceived exertion and impeded communication. 
CO2 levels increased from a baseline average of 
32.4 at the beginning of the shift to 41 at the end 

of each shift14. As we are still amidst the pandem-
ic and second wave is predicted in future, tips 
and recommendations for enduring prolonged 
mask use are vital for health and comfort of health 
service providers.

Recommendations:
Frequent work breaks to be incorporated into work 
shifts to allow for shorter duration of mask use. 
More national concentrations is needed to 
improve training on using PPE among health 
service providers. Preventive  measures like apply-
ing moisturizers, emollients and barrier cream to 
prevent skin breakdown. Improved mask design 
with a focus on safety, comfort and tolerability.

Conclusion:
More than two third health service providers used 
more than one mask at a time, about one fourth of 
them did not aware about face mask wearing 
WHO/CDC guideline and all respondents had 
experienced some sort of adverse events due to 
wearing face mask. 
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Introduction:
Considering the strength of fingers of hands is 
essential during industrial work, to minimize 
discomfort and risk of upper extremity injuries 
and their associated costs anthropometry of 
fingers are essential1. Sex, age, stature and 
ethnicity are big fours of anthropometry2. 
Among these ‘big fours’ of anthropometry, 
determination of stature and sex are two impor-
tant criteria in establishing the identity of an 
individual to Anthropologist, Anatomist, Ergon-
omist, Obstetrician and in medico-legal prac-
tice. Anthropometric data of fingers have valua-
ble applications in different areas of design of 
hand tools and hand equipment’s. In these days, 

in case of mass disasters and assault cases where 
body is dismembered to conceal identity of the 
victim, identification of dismembered, mutilated 
and fragmentary remains is vital3. The aim of this 
study was to provide the authentic database for 
Anatomist, Anthropologist, Ergonomist, and 
forensic investigators about thedimensions of 
fingers of hands and to determine the differenc-
es between both hands in both sexes in a sample 
of Bangladeshi young adult population(medical 
students of Rangpur Medical College).

Methods:
The cross-sectional study was conducted on 700 
students (350 male and 350 female) of Rangpur 
Medical College. This study was done in the 

Department of Anatomy, Rangpur Medical 
College, Rangpur from January 2018 to Decem-
ber 2018. Samples were collected by convenient 
purposive sampling as per inclusion and exclu-
sion criteria.The hand dimensions in the catego-
ries given below were taken by digital slide 
calipers in mm. The length of five fingers was 
measuredfrom the palmer aspect of hand with 
fingers fully extended, adducted on the flat 
surface and thumb extended.Length of the five 
fingers was measured between the tips of the 
finger to the distal metacarpo-phalangeal 
crease3. After collecting the data, distribution of 
values of the measurements were determined. 
Results were prepared from this data, in term of 
range, mean, standard deviationfor each param-
eter.All the values of measurement were com-
pared between male and female by unpaired “t” 
test. In all the statistical analysis unpaired t test, 
the significance level was set at p<0.05.The 
statistical analysis was carried out using the 
statistical package for social sciences (SPSS 
version 15.0). Then tables and diagrams were 
used to explain the result.

 

Figure-1: Human hand illustrating the land marks 
of different finger dimensions

D to E: 1st digit length; F to G: 2nd digit length C 
to B: 3rddigit length; H to I: 4th digit length; J to 
K: 5th digit length.

Result:
Table-I showed results of five finger length of 
both sides in male and female. In males, length 
of index, middle, ring and little fingers were 
significantly higher in left side than right side but 
length of thumb was significantly higher on right 
side. In female, length of index, middle and ring 
fingers were significantly higher in left side than 
right side but length of thumb and little finger 
were significantly higher on right side. When the 
values were compared between male and 
females of both sides, it was observed that 
values of males were significantly higher than 
females (Table-II).

Table-I: Comparison of five fingers' length 
between right & left hand in Male and Female 
(n=350 each group) 

 

Results are shown as ranges and mean±SDs. 
Comparison of five fingers' length between right 
& left hand in Male and Female were found to be 
significant at p<0.05 in paired student's " t" test.

Table-II: Comparison of finger length between 
Male and Female (n=350 each group)

 

Results are shown as ranges and mean±SDs. 
Comparison between Male and Female were 
found to be significant at p< 0.001 in unpaired 
student's " t" test. 

Discussion:
The present study was done with aim to develop 
sex estimation standards from hand measure-
ments specifically for population in and around 
geographical region of Bangladesh. It was 
observed by reviewing of literature that many 
works have been carried out on anthropometric 
measurement of hand in foreign countries. But 
so, fact it is known, there is no published work 
on finger anthropometry conducted on Bangla-

deshi Medical students. So, the result of the 
present study was compared with the findings of 
other researchers.
In the present study, males showed higher mean 
values in all the parameters studied, than the 
females and the differences in these measure-
ments was found to be statistically significant 
(p<0.001).These statistical significant differences 
may be due to the early pubertal growth spurt in 
girls that stops early, under the influence of 
estrogen, which causes early fusion of epiphy-
sis. In males although the growth spurt occurs 
comparatively later, they continue to grow for a 
longer period under the influence of testoster-
one. This reason necessitates different equa-
tions for males and females. As in the present 
study significantly higher value in male than 
female found was similar to other studies done 
in different population of the world3-6.
In the present study, in male, except the length 
of thumb, all other finger lengths were signifi-
cantly higher on left side than right, but thumb 
length was significantly higher on right side. 
Again, in female, the length of index, middle 
and ring fingers were significantly higher in left 
but thumb and little finger lengths were signifi-
cantly higher in right side.Whereas, in the study 
of Zulkifly et al.7, in Eban people of Malaysia, 
index finger was longer than ring finger in both 
sexes, all other study found (including the pres-
ent) the ring finger was longer than the index 
finger. Regarding middle finger length, it was 
highest in the male students of the present study 
(>79mm). Similar value was found by Moorthy 
and Zulkifly4 and Tandon et al.8. Again, it was 
observed that middle finger length was higher in 
left side than right and reached significant level 
in the present study. It was found that little finger 
length was shorter than thumb. Highest value of 
this finger (>59mm) was found in the male 
students of the present study and similar value 
was found by Moorthy and Zulkifly4 in Malay-
sian males and Chandra et al.9 in male workers 
of Haryana, India.In the human hand, middle 
finger is the longest and the thumb is the short-
est, followed by the little finger. The relative 
length of the index and ring fingers makes a 
disputable point. In females, the index and ring 
fingers tend to be almost equal in length, where-
as in males the ring finger tends to be much 
longer than the index finger. Thus, the index 

and ring finger ratio becomes a significant 
parameter for determining sex3.

Conclusion:
Over viewing the result of the present study and 
several such studies carried out in the past for 
population of different parts of the world, it was 
found that all finger measurements are sexually 
dimorphic and all dimensions of right and left 
hands of males were greater than dimensions of 
females. It was also found that all fingers of both 
hands are not symmetric and thumb of both 
sexes are longer on right side than left. Index, 
middle, ring and little fingers were significantly 
higher on left side than right side in male but 
index, middle and ring finger were significantly 
higher on left side in female except little finger 
which is higher on right side.
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Abstract:
Background:
There exists relationship between stature and different parts of the 
body as well as fingers also. The relationship between body 
segments has been the focus of anatomists, anthropologists and 
scientists for many years. But still very few data is available in this 
regards.
Objectives:
To find out the variations of anthropometric dimensions of different 
fingers of hands amongthe students of both sexes of Rangpur Medi-
cal College.
Methods:
This cross-sectional, studywas performed in Department of Anato-
my, Rangpur Medical College, Rangpur, from January 2018 to 
December 2018 on 700 medical students (350 male and 350 female) 
of Rangpur Medical College. Length of five fingers of both hands was 
measured with the help of digital slide calipers. Paired and unpaired 
student’s t’ test were done for statistical analysis by SPSS Version 15.
Result:
Study revealed that lengths of five fingers were significantly higher in 
male than female (p<0.001). When comparison was done between 
both sides it was observed that mean lengths of thumb was signifi-
cantly higher in both sexes on right sides but the lengths of other 
fingers were significantly higher on left side except little finger of 
female which is higher on right side.
Conclusions:
In both male and female, difference between right and left hand are 
also signif icant in above parameters.

Key words: Sexual dimorphism, Finger measurements, Anthro-
pometry 
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Introduction:
Considering the strength of fingers of hands is 
essential during industrial work, to minimize 
discomfort and risk of upper extremity injuries 
and their associated costs anthropometry of 
fingers are essential1. Sex, age, stature and 
ethnicity are big fours of anthropometry2. 
Among these ‘big fours’ of anthropometry, 
determination of stature and sex are two impor-
tant criteria in establishing the identity of an 
individual to Anthropologist, Anatomist, Ergon-
omist, Obstetrician and in medico-legal prac-
tice. Anthropometric data of fingers have valua-
ble applications in different areas of design of 
hand tools and hand equipment’s. In these days, 

in case of mass disasters and assault cases where 
body is dismembered to conceal identity of the 
victim, identification of dismembered, mutilated 
and fragmentary remains is vital3. The aim of this 
study was to provide the authentic database for 
Anatomist, Anthropologist, Ergonomist, and 
forensic investigators about thedimensions of 
fingers of hands and to determine the differenc-
es between both hands in both sexes in a sample 
of Bangladeshi young adult population(medical 
students of Rangpur Medical College).

Methods:
The cross-sectional study was conducted on 700 
students (350 male and 350 female) of Rangpur 
Medical College. This study was done in the 

Department of Anatomy, Rangpur Medical 
College, Rangpur from January 2018 to Decem-
ber 2018. Samples were collected by convenient 
purposive sampling as per inclusion and exclu-
sion criteria.The hand dimensions in the catego-
ries given below were taken by digital slide 
calipers in mm. The length of five fingers was 
measuredfrom the palmer aspect of hand with 
fingers fully extended, adducted on the flat 
surface and thumb extended.Length of the five 
fingers was measured between the tips of the 
finger to the distal metacarpo-phalangeal 
crease3. After collecting the data, distribution of 
values of the measurements were determined. 
Results were prepared from this data, in term of 
range, mean, standard deviationfor each param-
eter.All the values of measurement were com-
pared between male and female by unpaired “t” 
test. In all the statistical analysis unpaired t test, 
the significance level was set at p<0.05.The 
statistical analysis was carried out using the 
statistical package for social sciences (SPSS 
version 15.0). Then tables and diagrams were 
used to explain the result.

 

Figure-1: Human hand illustrating the land marks 
of different finger dimensions

D to E: 1st digit length; F to G: 2nd digit length C 
to B: 3rddigit length; H to I: 4th digit length; J to 
K: 5th digit length.

Result:
Table-I showed results of five finger length of 
both sides in male and female. In males, length 
of index, middle, ring and little fingers were 
significantly higher in left side than right side but 
length of thumb was significantly higher on right 
side. In female, length of index, middle and ring 
fingers were significantly higher in left side than 
right side but length of thumb and little finger 
were significantly higher on right side. When the 
values were compared between male and 
females of both sides, it was observed that 
values of males were significantly higher than 
females (Table-II).

Table-I: Comparison of five fingers' length 
between right & left hand in Male and Female 
(n=350 each group) 

 

Results are shown as ranges and mean±SDs. 
Comparison of five fingers' length between right 
& left hand in Male and Female were found to be 
significant at p<0.05 in paired student's " t" test.

Table-II: Comparison of finger length between 
Male and Female (n=350 each group)

 

Results are shown as ranges and mean±SDs. 
Comparison between Male and Female were 
found to be significant at p< 0.001 in unpaired 
student's " t" test. 

Discussion:
The present study was done with aim to develop 
sex estimation standards from hand measure-
ments specifically for population in and around 
geographical region of Bangladesh. It was 
observed by reviewing of literature that many 
works have been carried out on anthropometric 
measurement of hand in foreign countries. But 
so, fact it is known, there is no published work 
on finger anthropometry conducted on Bangla-

deshi Medical students. So, the result of the 
present study was compared with the findings of 
other researchers.
In the present study, males showed higher mean 
values in all the parameters studied, than the 
females and the differences in these measure-
ments was found to be statistically significant 
(p<0.001).These statistical significant differences 
may be due to the early pubertal growth spurt in 
girls that stops early, under the influence of 
estrogen, which causes early fusion of epiphy-
sis. In males although the growth spurt occurs 
comparatively later, they continue to grow for a 
longer period under the influence of testoster-
one. This reason necessitates different equa-
tions for males and females. As in the present 
study significantly higher value in male than 
female found was similar to other studies done 
in different population of the world3-6.
In the present study, in male, except the length 
of thumb, all other finger lengths were signifi-
cantly higher on left side than right, but thumb 
length was significantly higher on right side. 
Again, in female, the length of index, middle 
and ring fingers were significantly higher in left 
but thumb and little finger lengths were signifi-
cantly higher in right side.Whereas, in the study 
of Zulkifly et al.7, in Eban people of Malaysia, 
index finger was longer than ring finger in both 
sexes, all other study found (including the pres-
ent) the ring finger was longer than the index 
finger. Regarding middle finger length, it was 
highest in the male students of the present study 
(>79mm). Similar value was found by Moorthy 
and Zulkifly4 and Tandon et al.8. Again, it was 
observed that middle finger length was higher in 
left side than right and reached significant level 
in the present study. It was found that little finger 
length was shorter than thumb. Highest value of 
this finger (>59mm) was found in the male 
students of the present study and similar value 
was found by Moorthy and Zulkifly4 in Malay-
sian males and Chandra et al.9 in male workers 
of Haryana, India.In the human hand, middle 
finger is the longest and the thumb is the short-
est, followed by the little finger. The relative 
length of the index and ring fingers makes a 
disputable point. In females, the index and ring 
fingers tend to be almost equal in length, where-
as in males the ring finger tends to be much 
longer than the index finger. Thus, the index 

and ring finger ratio becomes a significant 
parameter for determining sex3.

Conclusion:
Over viewing the result of the present study and 
several such studies carried out in the past for 
population of different parts of the world, it was 
found that all finger measurements are sexually 
dimorphic and all dimensions of right and left 
hands of males were greater than dimensions of 
females. It was also found that all fingers of both 
hands are not symmetric and thumb of both 
sexes are longer on right side than left. Index, 
middle, ring and little fingers were significantly 
higher on left side than right side in male but 
index, middle and ring finger were significantly 
higher on left side in female except little finger 
which is higher on right side.
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Group Finger
length (mm)

Right Left 
p

value

Male

Thumb
length

48.03-77.42 50.55-75.66
<0.001

64.44±4.42 64.35±4.28

Index finger
length

61.70-82.69 62.55-83.0
<0.001

71.77±3.82 71.93±3.83

Middle finger
length

67.35-91.05 68.03-90.94
<0.001

78.87±4.00 79.16±3.99

Ring finger
length

61.55-87.35 61.99-85.53
<0.001

72.71±3.92 72.85±3.92

Little  finger
length

50.31-70.93 50.18-70.59
<0.001

59.59±3.86 59.68±3.78

Female

Thumb
length

41.25-70.14 41.88-71.47
<0.001

57.93±4.24 57.87±4.16

Index finger
length

53.59-74.52 53.58-74.57
<0.001

65.38±4.12 65.66±4.16

Middle finger
length

59.36-86.06 59.36-85.80
<0.001

71.72±4.45 71.82±4.46

Ring finger
length

54.4-77.78 53.99-78.52
<0.001

65.95±4.25 65.96±4.27

Little  finger
length

43.16-65.42 42.14-64.80
<0.001

53.96±4.03 53.86±4.05
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Introduction:
Considering the strength of fingers of hands is 
essential during industrial work, to minimize 
discomfort and risk of upper extremity injuries 
and their associated costs anthropometry of 
fingers are essential1. Sex, age, stature and 
ethnicity are big fours of anthropometry2. 
Among these ‘big fours’ of anthropometry, 
determination of stature and sex are two impor-
tant criteria in establishing the identity of an 
individual to Anthropologist, Anatomist, Ergon-
omist, Obstetrician and in medico-legal prac-
tice. Anthropometric data of fingers have valua-
ble applications in different areas of design of 
hand tools and hand equipment’s. In these days, 

in case of mass disasters and assault cases where 
body is dismembered to conceal identity of the 
victim, identification of dismembered, mutilated 
and fragmentary remains is vital3. The aim of this 
study was to provide the authentic database for 
Anatomist, Anthropologist, Ergonomist, and 
forensic investigators about thedimensions of 
fingers of hands and to determine the differenc-
es between both hands in both sexes in a sample 
of Bangladeshi young adult population(medical 
students of Rangpur Medical College).

Methods:
The cross-sectional study was conducted on 700 
students (350 male and 350 female) of Rangpur 
Medical College. This study was done in the 

Department of Anatomy, Rangpur Medical 
College, Rangpur from January 2018 to Decem-
ber 2018. Samples were collected by convenient 
purposive sampling as per inclusion and exclu-
sion criteria.The hand dimensions in the catego-
ries given below were taken by digital slide 
calipers in mm. The length of five fingers was 
measuredfrom the palmer aspect of hand with 
fingers fully extended, adducted on the flat 
surface and thumb extended.Length of the five 
fingers was measured between the tips of the 
finger to the distal metacarpo-phalangeal 
crease3. After collecting the data, distribution of 
values of the measurements were determined. 
Results were prepared from this data, in term of 
range, mean, standard deviationfor each param-
eter.All the values of measurement were com-
pared between male and female by unpaired “t” 
test. In all the statistical analysis unpaired t test, 
the significance level was set at p<0.05.The 
statistical analysis was carried out using the 
statistical package for social sciences (SPSS 
version 15.0). Then tables and diagrams were 
used to explain the result.

 

Figure-1: Human hand illustrating the land marks 
of different finger dimensions

D to E: 1st digit length; F to G: 2nd digit length C 
to B: 3rddigit length; H to I: 4th digit length; J to 
K: 5th digit length.

Result:
Table-I showed results of five finger length of 
both sides in male and female. In males, length 
of index, middle, ring and little fingers were 
significantly higher in left side than right side but 
length of thumb was significantly higher on right 
side. In female, length of index, middle and ring 
fingers were significantly higher in left side than 
right side but length of thumb and little finger 
were significantly higher on right side. When the 
values were compared between male and 
females of both sides, it was observed that 
values of males were significantly higher than 
females (Table-II).

Table-I: Comparison of five fingers' length 
between right & left hand in Male and Female 
(n=350 each group) 

 

Results are shown as ranges and mean±SDs. 
Comparison of five fingers' length between right 
& left hand in Male and Female were found to be 
significant at p<0.05 in paired student's " t" test.

Table-II: Comparison of finger length between 
Male and Female (n=350 each group)

 

Results are shown as ranges and mean±SDs. 
Comparison between Male and Female were 
found to be significant at p< 0.001 in unpaired 
student's " t" test. 

Discussion:
The present study was done with aim to develop 
sex estimation standards from hand measure-
ments specifically for population in and around 
geographical region of Bangladesh. It was 
observed by reviewing of literature that many 
works have been carried out on anthropometric 
measurement of hand in foreign countries. But 
so, fact it is known, there is no published work 
on finger anthropometry conducted on Bangla-

deshi Medical students. So, the result of the 
present study was compared with the findings of 
other researchers.
In the present study, males showed higher mean 
values in all the parameters studied, than the 
females and the differences in these measure-
ments was found to be statistically significant 
(p<0.001).These statistical significant differences 
may be due to the early pubertal growth spurt in 
girls that stops early, under the influence of 
estrogen, which causes early fusion of epiphy-
sis. In males although the growth spurt occurs 
comparatively later, they continue to grow for a 
longer period under the influence of testoster-
one. This reason necessitates different equa-
tions for males and females. As in the present 
study significantly higher value in male than 
female found was similar to other studies done 
in different population of the world3-6.
In the present study, in male, except the length 
of thumb, all other finger lengths were signifi-
cantly higher on left side than right, but thumb 
length was significantly higher on right side. 
Again, in female, the length of index, middle 
and ring fingers were significantly higher in left 
but thumb and little finger lengths were signifi-
cantly higher in right side.Whereas, in the study 
of Zulkifly et al.7, in Eban people of Malaysia, 
index finger was longer than ring finger in both 
sexes, all other study found (including the pres-
ent) the ring finger was longer than the index 
finger. Regarding middle finger length, it was 
highest in the male students of the present study 
(>79mm). Similar value was found by Moorthy 
and Zulkifly4 and Tandon et al.8. Again, it was 
observed that middle finger length was higher in 
left side than right and reached significant level 
in the present study. It was found that little finger 
length was shorter than thumb. Highest value of 
this finger (>59mm) was found in the male 
students of the present study and similar value 
was found by Moorthy and Zulkifly4 in Malay-
sian males and Chandra et al.9 in male workers 
of Haryana, India.In the human hand, middle 
finger is the longest and the thumb is the short-
est, followed by the little finger. The relative 
length of the index and ring fingers makes a 
disputable point. In females, the index and ring 
fingers tend to be almost equal in length, where-
as in males the ring finger tends to be much 
longer than the index finger. Thus, the index 

and ring finger ratio becomes a significant 
parameter for determining sex3.

Conclusion:
Over viewing the result of the present study and 
several such studies carried out in the past for 
population of different parts of the world, it was 
found that all finger measurements are sexually 
dimorphic and all dimensions of right and left 
hands of males were greater than dimensions of 
females. It was also found that all fingers of both 
hands are not symmetric and thumb of both 
sexes are longer on right side than left. Index, 
middle, ring and little fingers were significantly 
higher on left side than right side in male but 
index, middle and ring finger were significantly 
higher on left side in female except little finger 
which is higher on right side.
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Variable
(Finger
Length)

Hand Male Female
p

value

Thumb
Length
(mm)

Right
48.03-77.42 41.25-70.14

64.44±4.42 57.92.23±4.23

Left
50.55-75.66 41.88-71.47

<0.001
64.35±4.28 57.87±4.16

Index
finger
(mm)

Right
61.70-82.69 53.59-74.52

71.77±3.82 65.38±4.12

Left
62.55-83.0 53.58-74.57

71.93±3.83 65.66±4.15

Middle
finger
(mm)

Right
67.35-91.05 59.36-86.06

<0.001
78.87±4.00 71.72±4.45

Left
68.03-90.94 59.36-85.80

79.16±3.99 71.81±4.45

Ring
finger
(mm)

Right
61.55-87.35 54.4-77.78

<0.001
72.71±3.92 65.95±4.25

Left
61.99-85.53 53.99-78.52

72.85±3.92 65.96±4.27

Little
finger
(mm)

Right
50.31-70.93 43.16-65.42

<0.001
59.59±3.86 53.96±4.00

Left
50.18-70.59 42.14-64.80
59.68±3.78 53.86±4.05

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Assessment of Lengths of Fingers Between Male and Female

Introduction:
Considering the strength of fingers of hands is 
essential during industrial work, to minimize 
discomfort and risk of upper extremity injuries 
and their associated costs anthropometry of 
fingers are essential1. Sex, age, stature and 
ethnicity are big fours of anthropometry2. 
Among these ‘big fours’ of anthropometry, 
determination of stature and sex are two impor-
tant criteria in establishing the identity of an 
individual to Anthropologist, Anatomist, Ergon-
omist, Obstetrician and in medico-legal prac-
tice. Anthropometric data of fingers have valua-
ble applications in different areas of design of 
hand tools and hand equipment’s. In these days, 

in case of mass disasters and assault cases where 
body is dismembered to conceal identity of the 
victim, identification of dismembered, mutilated 
and fragmentary remains is vital3. The aim of this 
study was to provide the authentic database for 
Anatomist, Anthropologist, Ergonomist, and 
forensic investigators about thedimensions of 
fingers of hands and to determine the differenc-
es between both hands in both sexes in a sample 
of Bangladeshi young adult population(medical 
students of Rangpur Medical College).

Methods:
The cross-sectional study was conducted on 700 
students (350 male and 350 female) of Rangpur 
Medical College. This study was done in the 

Department of Anatomy, Rangpur Medical 
College, Rangpur from January 2018 to Decem-
ber 2018. Samples were collected by convenient 
purposive sampling as per inclusion and exclu-
sion criteria.The hand dimensions in the catego-
ries given below were taken by digital slide 
calipers in mm. The length of five fingers was 
measuredfrom the palmer aspect of hand with 
fingers fully extended, adducted on the flat 
surface and thumb extended.Length of the five 
fingers was measured between the tips of the 
finger to the distal metacarpo-phalangeal 
crease3. After collecting the data, distribution of 
values of the measurements were determined. 
Results were prepared from this data, in term of 
range, mean, standard deviationfor each param-
eter.All the values of measurement were com-
pared between male and female by unpaired “t” 
test. In all the statistical analysis unpaired t test, 
the significance level was set at p<0.05.The 
statistical analysis was carried out using the 
statistical package for social sciences (SPSS 
version 15.0). Then tables and diagrams were 
used to explain the result.

 

Figure-1: Human hand illustrating the land marks 
of different finger dimensions

D to E: 1st digit length; F to G: 2nd digit length C 
to B: 3rddigit length; H to I: 4th digit length; J to 
K: 5th digit length.

Result:
Table-I showed results of five finger length of 
both sides in male and female. In males, length 
of index, middle, ring and little fingers were 
significantly higher in left side than right side but 
length of thumb was significantly higher on right 
side. In female, length of index, middle and ring 
fingers were significantly higher in left side than 
right side but length of thumb and little finger 
were significantly higher on right side. When the 
values were compared between male and 
females of both sides, it was observed that 
values of males were significantly higher than 
females (Table-II).

Table-I: Comparison of five fingers' length 
between right & left hand in Male and Female 
(n=350 each group) 

 

Results are shown as ranges and mean±SDs. 
Comparison of five fingers' length between right 
& left hand in Male and Female were found to be 
significant at p<0.05 in paired student's " t" test.

Table-II: Comparison of finger length between 
Male and Female (n=350 each group)

 

Results are shown as ranges and mean±SDs. 
Comparison between Male and Female were 
found to be significant at p< 0.001 in unpaired 
student's " t" test. 

Discussion:
The present study was done with aim to develop 
sex estimation standards from hand measure-
ments specifically for population in and around 
geographical region of Bangladesh. It was 
observed by reviewing of literature that many 
works have been carried out on anthropometric 
measurement of hand in foreign countries. But 
so, fact it is known, there is no published work 
on finger anthropometry conducted on Bangla-

deshi Medical students. So, the result of the 
present study was compared with the findings of 
other researchers.
In the present study, males showed higher mean 
values in all the parameters studied, than the 
females and the differences in these measure-
ments was found to be statistically significant 
(p<0.001).These statistical significant differences 
may be due to the early pubertal growth spurt in 
girls that stops early, under the influence of 
estrogen, which causes early fusion of epiphy-
sis. In males although the growth spurt occurs 
comparatively later, they continue to grow for a 
longer period under the influence of testoster-
one. This reason necessitates different equa-
tions for males and females. As in the present 
study significantly higher value in male than 
female found was similar to other studies done 
in different population of the world3-6.
In the present study, in male, except the length 
of thumb, all other finger lengths were signifi-
cantly higher on left side than right, but thumb 
length was significantly higher on right side. 
Again, in female, the length of index, middle 
and ring fingers were significantly higher in left 
but thumb and little finger lengths were signifi-
cantly higher in right side.Whereas, in the study 
of Zulkifly et al.7, in Eban people of Malaysia, 
index finger was longer than ring finger in both 
sexes, all other study found (including the pres-
ent) the ring finger was longer than the index 
finger. Regarding middle finger length, it was 
highest in the male students of the present study 
(>79mm). Similar value was found by Moorthy 
and Zulkifly4 and Tandon et al.8. Again, it was 
observed that middle finger length was higher in 
left side than right and reached significant level 
in the present study. It was found that little finger 
length was shorter than thumb. Highest value of 
this finger (>59mm) was found in the male 
students of the present study and similar value 
was found by Moorthy and Zulkifly4 in Malay-
sian males and Chandra et al.9 in male workers 
of Haryana, India.In the human hand, middle 
finger is the longest and the thumb is the short-
est, followed by the little finger. The relative 
length of the index and ring fingers makes a 
disputable point. In females, the index and ring 
fingers tend to be almost equal in length, where-
as in males the ring finger tends to be much 
longer than the index finger. Thus, the index 

and ring finger ratio becomes a significant 
parameter for determining sex3.

Conclusion:
Over viewing the result of the present study and 
several such studies carried out in the past for 
population of different parts of the world, it was 
found that all finger measurements are sexually 
dimorphic and all dimensions of right and left 
hands of males were greater than dimensions of 
females. It was also found that all fingers of both 
hands are not symmetric and thumb of both 
sexes are longer on right side than left. Index, 
middle, ring and little fingers were significantly 
higher on left side than right side in male but 
index, middle and ring finger were significantly 
higher on left side in female except little finger 
which is higher on right side.
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Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 
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Abstract:
Background:
Hepatitis B and C infections are serious global health problems includ-
ing Bangladesh. Barbers and clients infected by viral hepatitis may not 
be aware of the disease. During haircut or shave, barbers may acciden-
tally expose to their clients’ blood or transmit their own infection to the 
clients, or transmit the infection from one client to another. Thus the 
barber has a potential role in expansion of infections.
Objectives:
To assess the knowledge, attitude and practices of barbers regarding 
Hepatitis B & C transmission.
Methods:
This descriptive type of cross-sectional study was conducted among 160 
barbers aged 15 to 60 years who were selected by multistage sampling 
method in barbers’ shop of Rangpur city of Bangladesh. Data on knowl-
edge and attitude of barbers were collected and their practices were 
observed and recorded.
Results:
Only 8.1% knew hepatitis B & C causing liver disease. 3.8% to 8.1% 
knew different mode of transmission including 5.6% by shaving. Only 
4.4% barbers had knowledge on HBV vaccination. Only 8.1% agreed to 
perform test for these infections. Almost all barbers used new blade on 
new client and all (100.0%) barbers used disinfectants after shaving on 
client.
Conclusion:
Knowledge and attitude about disease transmission were very poor. But 
their practices regarding the use of new blades and antiseptic lotion 
were very good. The majority had no idea that HBV and HCV were 
preventable. Awareness of barbers would play a vital part in prevention 
and control of these viruses.
Key words: Hepatitis B virus (HBV), Hepatitis C virus (HCV), Barbers, 
Knowledge, Attitude and Practice. 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.

Conflict of Interest: None declared.
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Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.
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Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.
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Characteristic Frequency Percentage

Age

15-20 20 12.5

21-30 68 42.5

31-40 35 21.9

41-50 26 16.3

>50 11 6.9

Religion

Muslim 119 74.4

Hindu 41 25.6

Marital status

Married 115 71.9

Unmarried 45 28.1

Education

Illiterate 65 40.6

Primary 75 46.9

Upto 8th class 10 6.3

SSC 7 4.4

HSC 3 1.9

Monthly income (Tk.)

2000-4000 2 1.3

4001-6000 7 4.4

6001-8000 36 22.5

8001-10000 73 45.6

>10000 42 26.3



Knowledge item Frequency Percentage

Liver disease caused by 
Hepatitis B & C

13 8.1

Mode of transmission

Contaminated water 10 6.3

Food 11 6.9

Shared utensils 11 6.9

Sexual contact 10 6.3

Intravenous drug use 11 6.9

Reuse of needles 12 7.5

Blood transfu sion 13 8.1

Dental procedures 9 5.6

Scissors/surgical 
instruments

11 6.9

Tattooing 11 6.9

Barbers shaving 
instruments

9 5.6

Ear / body piercing 7 4.4

Hepatitis B and C have 
the same mode of 
transmission

6 3.8

Protection

A vaccine can protect 
the in dividual against 
hepatitis B infection

7 4.4

A vaccine can protect 
the individual against 
hepatitis C infection

7 4.4
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Knowledge, Attitude and Practices of Barbers

Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.
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Attitude item Frequency Percentage
Has had blood transfusion 2 1.3

Is vaccinated against hepatitis 0 0.0

Has had tattoos 0 0.0

Has had surgical operation 
or stitching 

6 3.8

Seen television /  listened radio
program on these diseases 

10 6.3

Is currently substance
abuser/ IV drug abuser

0 0.0

Agree with periodic
screening for HBV and HCV 

12 7.5

Agree to be personally 
tested for these infections 

13 8.1

Practice item Frequency Percentage
Washes hands before
each client 

0 0

Reuse of towel 120 100
Washes razor with tap water
before use on new client 

7 4.4

Washes razor with antiseptic
solution after use 4 2.5

Uses new blade on new
client

159 99.4

Uses same blade for
armpit shaving 6 3.8

Disinfects skin cuts 8 5.0
Disposes of used
blades in the garbage 

156 97.5

Razor cuts observed on
clients

8 5.0

Use disinfectants after
shaving on client 160 100.0
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Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.
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Knowledge, Attitude and Practices of Barbers

Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.
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Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.
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Knowledge, Attitude and Practices of Barbers

Introduction:
Hepatitis B and C infections are spreading 
throughout the developing world. These viruses 
are the main causes of liver disease including 
chronic hepatitis, cirrhosis, hepatocellular carci-
noma and end stage liver disease. These viruses 
are causing heavy burden on national econo-
mies and individual families due to costs associ-
ated with high morbidity and mortality. Globally 
2 billion people have the evidence of infection 
with the hepatitis B virus, of which more than 350 
million have chronic infections1. Another 170 
million people are chronically infected with 
hepatitis C virus2. The prevalence of hepatitis B 

in Bangladesh from different studies has shown 
0.8 to 5.4%3-5. According to WHO records the 
prevalence of HCV in Bangladesh is 1%-2.5%6. In 
many developing countries HBV and HCV 
continue to spread because of the contribution 
of unsafe sexual practice and non-sexual risk 
factors such as lack of routine screening of 
donated blood, mother to child transmission, 
increasing illicit intravenous drug use, unsafe 
injections, contaminated medical equipments 
and beauty treatments (tattooing, piercing, man-
icure, pedicure and barber shops shaving) with 
instruments which are not properly sterilized7-11. 
Therefore, rigorous sterilization procedures are 

essential to avoid any contamination of 
blood-borne viruses of therapeutic and beauty 
instruments, particularly, because HBV is not 
easily inactivated by drying, simple detergents 
or alcohol11 and HCV can survive in plasma, 
after drying and environmental exposure to 
room temperature, for at least 16 hours12. A 
barber is a person whose occupation is mainly 
to cut, dress, groom, style and shave of men's 
hair or beard. Razor sharing and shaves from the 
barbers have been identified as an important risk 
for blood-borne viral spread in several investiga-
tions carried out all over the world. Exposure to 
HBV and HCV during shaving and beauty proce-
dures is a risk reported in studies in different 
countries13-15. Razor shaving is identified as the 
most significant risk factor associated with HCV 
infection in Japan16. In Italy tattooing, ear pierc-
ing and barber shop shaving were significantly 
associated with parenterally transmitted HCV 
and HBV infection, while attendance at a mani-
curist or chiropodist was associated only with 
HBV infection17. In Hubei, China, barbers 
showed higher seroprevalence of hepatitis B 
surface antigen (HBs Ag), hepatitis B surface 
antibody and antibody to HCV than departmen-
tal store employee controls14. Moreover, several 
other epidemiological studies have supported 
the correlation between tattooing, barbering and 
hepatitis C infection in Taiwan18 and in New 
Mexico19. In Egypt, a study on HCV seropreva-
lence had shown that high prevalence of HCV 
infection among people who shaved at commu-
nity barber shops20. Besides therapeutic injec-
tions, daily facial shave has also been identified 
as risk factors for HCV in Pakistan21. The preva-
lence of saloon or roadside barber shaving has 
been reported to be as high as 34 - 49% in coun-
tries such as Ethiopia, Pakistan, and Bangla-
desh21-23. In many parts of Africa and Asia the 
widespread cultural practice among men of 
community shaving at a shop or roadside barber 
is an underestimated and largely unaddressed 
route of blood-borne viral disease transmis-
sion

24
. Barbers in third-world countries are usual-

ly unaware of the concept of transmission and 
inactivation of infectious agents. So they are 
using razors and scissors repeatedly for different 
customers without intervening sterilization. 
Barbers and clients infected by viral hepatitis 
may not be aware of the disease. During haircut, 

shave or pedicure, barbers may be accidentally 
exposed to their client’s blood, or transmit their 
own infection to the clients, or transmit the 
infection from one client to another. Thus the 
barber has a potential role in expansion of hepa-
titis B and C. Moreover, international literature 
shows less data on knowledge, attitude and 
practices related to barber activities. Only few 
studies were available in developed25 and devel-
oping countries26-28. These viruses are highly 
prevalent in developing countries (like Bangla-
desh) due to lack of awareness and health 
education about HBV and HCV. It is important to 
know how barbers perceive the risks in relation 
to prevention of transmission between them-
selves and customers. In Bangladesh no such 
study has been carried out to find out the knowl-
edge, attitude and practices of barbers about 
hepatitis B and C virus transmission. Therefore, 
this study has been designed to assess the 
knowledge, attitude and practices of barbers in 
Rangpur city, northern zone of Bangladesh. In 
essence, this study will pave the way to design 
and implement appropriate prevention and 
intervention strategies to harbor safe shaving 
practices among barber’s community in Bangla-
desh perspective.

Materials and methods:
This study was designed as a cross-sectional 
observational study in the barber’s shops of 
Rangpur city. This study was conducted from 
December 2012 to May 2013 over a period of six 
(6) months. A total of 160 barbers were included 
in this study. 

Sampling method(s) 
Multistage sampling method was adopted for 
the study. Among the 33 words of Rangpur city, 
10 wards were selected by simple random 
sampling (Lottery). Then 10 barber’s shops were 
selected from each ward by simple random sam-
pling. Then 16 barbers were selected from 
barbers of each 10 shops of each 10 wards by 
simple random sampling (lottery).

Selection Criteria of Subjects:
Inclusion criteria: 1) Age more than 15 years. 2) 
Barbers willing to participate in the study. Exclu-
sion criteria: Barbers unwilling to participate in 
the study. 

Procedures of collecting data
Before starting data collection, the research team 

reviewed thoroughly the questionnaire. The 
interviewers received orientation training on 
communication skills and were trained on the 
methods of data collection. The validity of the 
questionnaire was tested by expert and peer 
reviewed and the reliability was tested by the 
test–retest method in a pilot study including 10 
barbers not included in the study sample. 
Therefore necessary changes were made before 
the actual collection of data. Then trained medi-
cal interviewers visited the selected barbers’ 
shops and requested barbers to participate in the 
study after taking informed consent. Face-to-face 
interview was conducted with participating 
barbers about their knowledge and attitudes and 
information was written down in a pretested 
Bangla versions questionnaire. Two forward and 
backward translations are performed inde-
pendently by two bilingual translators (profi-
cient in English and Bengali) whose mother 
tongue was Bengali. During the main interview, 
one of the interviewers was involved in data 
collection and another one observed the barber 
and assessed his practices regarding using 
instruments. The questionnaires included 
socio-demographic data of barbers (such as age, 
sex, education, income, marital status, 
residence and religion); Barber`s knowledge 
section covered the different modes of transmis-
sion of hepatitis and knowledge of vaccination 
against HBV and HCV; the attitudes section 
covered the type of media they use for informa-
tion and entertainment, attitudes towards the 
hepatitis B and C infections, vaccination against 
these diseases; whether they were a substance 
abuser or not, history of blood transfusion, 
tattoos or surgical operation/stitches and their 
thinking about necessary to have periodic 
screening for blood borne diseases in general 
and whether they themselves would like to be 
tested for these diseases. The practices of 
barbers were observed on 2 occasions while 
they were attending clients and a checklist was 
used to record: hand-washing before servicing 
each client, sterilization of instruments with 
antiseptic, use and reuse of blades, and disposal 
of used blades and instruments. Participation in 
the survey was on a voluntary basis. 

Statistical Analysis
Statistical analysis was performed by using 
window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-20) 
(SPSS Inc, Chicago, IL, USA). The summarized 
data was interpreted accordingly and was then 
presented in the form of tables.

Results and observations 
A total of 160 questionnaires were completed 
from barbers’ interviews

Table-I Socioeconomic and demographic charac-
teristics of barbers participating in the study

 

The participant’s characteristics demographic 
are shown in Table-I. Around (42.5%) of barbers 
were in age group 21 – 30 years. Most respond-
ents 74.4% were Muslim. Maximum (71.9%) 
barbers were married. Around half (46.9%) of 
barbers were primary educated and (40.6%) were 
illiterate. Half respondents (45.6%) of barbers 
monthly income range was 8001-10000 Taka. 

Table-II: Barber’s knowledge about hepatitis B and 
C virus diseases and their mode of transmission

         

Table-II showed barbers’ knowledge about hepati-
tis B and C virus diseases and their mode of trans-
mission. Only (8.1%) barbers knew that liver 
disease caused by hepatitis B & C. Regarding mode 
of transmission by different source or risk factors, 
ranging from (3.8%) knew that hepatitis B & C had 
the same mode of transmission to (8.1%) answered 
by blood transfusion. Only (4.4%) knew that a 
vaccine can protect the individual against hepatitis 
B and C infection.

Table-III: Barber’s attitudes about hepatitis B and 
C virus diseases  

Table-III showed barbers’ attitudes about hepatitis 
B and C virus diseases. None of the barbers was 
vaccinated. None of them was substance abuser/ 
IV drug abuser. Only (6.3%) barbers had seen 
television/lessened radio program on these 
disease. Only (7.5%) barbers agreed with periodic 
screening and (8.1%) agreed to perform test for 
HBV & HCV.

Table-IV: Barber’s shaving practices from obser-
vations of interactions with clients

Table-IV showed barbers’ shaving practices from 
observations of interactions with clients. Only 
(1.3%) barbers wash hands before each client. 
Only (4.4%) barbers washes razor with tap water 
before use on new client and (2.5%) washes razor 
with antiseptic solution after use. Almost all 
barbers (99.4%) used new blade on new client. 
Only (5.0%) barbers observed razor cuts on clients 
and disinfects skin cuts. All (100.0%) barbers used 
disinfectants after shaving on client and (97.5%) 
disposed of used blades in the garbage.

Discussion:
Hepatitis B and C virus infections are the most 
prevalent public health problems worldwide 
including in Bangladesh. The current study has 
described barbers’ knowledge, attitude and 
practice about the transmission of HBV & HCV 
in Bangladesh with specific emphasis in Rang-
pur city in the Northern Region.
Out of 160 barbers majority 42.5% were in age 
group 21 – 30 years followed by 21.9% were in 
age groups 31-40 years. Almost similar results 
were seen in the study in Pakistan26 and India,27 
where most of the barbers were in age group 
15-35 years. 46.9% had completed primary 
education and 40.6% were illiterate. Almost 
similar results were observed in the study of 
Jokhio et al.26 and Janjua & Nizamy29.
In this study, only 8.1% knew that liver diseases 
were caused by hepatitis B and C viru., This is 
similar to another study in which 12.5% of 
barbers in Rawalpindi and Islamabad urban 
cities in Pakistan reported having knowledge of 
liver disease caused by HBV and HCV29, which 
greatly differs from 42.0% at Udaipur city in 
Rajasthan in India27 and 80% in Gharbia gover-
norate in Egypt28. This discrepancy is attributed to 
lack of awareness and poor knowledge.  
Regarding mode of transmission, only 8.1%      
barbers said these viruses transmitted during 
blood transfusion but Patel et al.27 Jokhio et al.26 
and Shalaby et al.28 found 25.3%, 29.0% and 
92.5% respectively in their studies. In this study 
6.3% barbers answered that sexual contact trans-
mitted these viruses which differed from 26% in 
India27, 36.0% in Pakistan26 and 65.9% in Egypt28. 
Only 6.9% barbers said these viruses transmitted 
by intravenous drug use which was inconsistent 
with the study result of 22% in Pakistan26 and 
88% in Egypt28. In this study 5.6% barbers said 
these viruses transmitted via barbers shaving 

instruments, on the other hand Shalaby et al.28 
found 77.6%. Only 7.5% barbers answered HBV 
and HCV transmitted due to reuse of needles 
but other two showed 26.7% and 92.5%28 in their 
study27,28. Only 4.4% barbers said these viruses 
transmitted during ear/body piercing that was 
incompatible with the study of Jokhio et al.26 and 
Shalaby et al.28 who showed 21.0% and 66.6% in 
their respective study. 5.6% barbers said these 
viruses transmitted during dental procedure but 
previous studies showed 20.4%26 and 84.7%28. It 
was found that 6.9% barbers said these viruses 
transmitted via scissors/surgical instruments, 
utensils and during tattooing that was differ from 
studies in India27, Pakistan26 and Egypt28. Regard-
ing protective knowledge, only 4.4% knew that 
vaccine can protect the individual against hepa-
titis B infection. Almost similar result was found 
in the study of Jokhio et al.26 but 31.3% was 
found in the study of Patel et al.27. So It is said 
that more than 90% of study participants have no 
knowledge about transmission and protection 
of HBV and HCV. This poor knowledge may be 
due to illiteracy and lack of awareness programs 
regarding HBV and HCV. There are awareness 
programs on HIV and TB but no such programs 
are visible and existent on HBV and HCV. 
In the Bangladesh, the national media‟s aware-
ness campaigns have a strong impact on the 
knowledge about AIDS. However, there have 
been no such campaigns about HBV and HCV. 
Improvement in the knowledge about a prob-
lem is the first step to reduce risk. We believe 
that national campaigns for HBV and HCV can 
successfully increase the awareness regarding 
these viruses among the general population as 
well as target population (barbers). 
Overall, attitude of the barbers towards having 
vaccination and screening test for hepatitis was 
not favorable. None of the barber was vaccinat-
ed, but in the study of Jokhio et al.26 found 3.2% 
was vaccinated against HBV. Only 7.5% barbers 
agreed with periodic screening for HBV and 
HCV. 8.1% barbers agreed to perform test for 
these infections. Similar result was found in the 
study of Jokhio et al.26 but better attitude was 
seen among the barbers in the study of Patel et 
al.,27. The possible cause of poor response was 
due to the lack of knowledge about the preven-
tive role of vaccine and financial constraint. In 
this study, only 6.3% of the study subjects 

watched television or listened radio for getting 
information regarding HBV and HCV. In contrast 
to observations in the studies in Pakistan29, 
Egypt28 and India30 where the values were 75%, 
59.9% and 52.9% respectively. This discrepancy 
is due to scant awareness programs in our 
national media. 
In this study it was found that hand washing 
practices were very poor, only 1.3% barbers 
washed their hand before or after shaving a 
client. Others studies also demonstrated overall 
poor practices though their practices were better 
than ours, e.g. 10% in Pakistan31 and 30.0% in 
Yemen32. Lack of hand washing practice is due to 
lack of awareness and also to save time to serve 
more clients. Almost all (99.4%) barbers reused 
towel. But in a study in Pakistan, 66% reused 
towel31. This may be due to cost of the towel that 
could be ill afforded by the poor barbers. Only 
4.4% barbers washed their razors with water 
before use on new client. Almost similar result 
was found in the study of Janjua and Nizamy29 
but greater values 64.0% in Egypt28 and 72.0% in 
Pakistan26 were found in other studies. They may 
think it was just time wasting and also lack of 
awareness. In this study only 2.5% barbers 
washed razor with antiseptic solution after use 
but Shalaby et al.28 and Jokhio et al.26 found 
72.9% and 96.2% in their respective studies. This 
was due to lack of awareness and knowledge. In 
this study, 159 (99.4%) used new blade on new 
client. Similar results were found in the studies 
of Waheed et al.33 and Wazir et al.31. But other 
studies conducted in Pakistan29 as well as in 
India34 revealed that a large number of barbers 
were reusing the same blade on multiple clients. 
In fact, most of the barbers did not know that 
HBV and HCV infection can be transmitted 
through blade sharing, these improved practices 
may be due to improved life style and overall 
increased awareness about hygiene, health 
behavior and client’s compelling attitude to use 
new blade. All barbers (100%) used disinfectants 
after shaving. But poor practices were seen 
39.2% and 76.4% in the study of Jokhio et al.26 
and Shalaby et al.28 respectively. Barber used 
after shave antiseptic lotion for disinfection. This 
practice of using antiseptic lotion is probably 
intended to allure the client with the fragrance of 

antiseptic lotion. In this study 97.5% barbers 
disposed of used blades in the garbage but 
Jokhio et al.29 found 34.9%. However, this desira-
ble practice could be due to public demand or it 
could be due to their alertness during data 
collection.

Limitation of the study:
The limitations of this present study are:

1) This study was done in a single city, only in 
urban area with a small sample size which is 
not representative of all barbers of whole 
country.

2) Data collection was not done by barbers 
posing a window of lack of trust between the 
participants and the interviewers.

3) Those barbers or their family members were 
suffered from jaundice or known HBV / HCV 
infection were not excluded.

Conclusions:
It was observed that most of the study subjects had 
either primary education or no formal education at 
all. Their knowledge about disease transmission, 
attitude and good healthy practice was very poor. 
Majority of them do not have any idea that HBV 
and HCV were preventable. None of the barber 
was vaccinated. But their practices regarding the 
use of new blades, disposal of used blade and use 
of antiseptic lotion were fairly appreciable.

Recommendations:
Based on the findings of the present study and 
analysis following recommendations can be put 
forward–

(1) Health education campaigns about the disease 
and its complications to be arranged for 
barbers to increase the awareness and to help 
in modification of their different risk behaviors.

(2) Barbers should be trained in universal protec-
tion methods, related to correct shaving proce-
dures and instrument decontamination by the 
trained personal. These should be regularly 
monitored and supervised by the technical 
personal of municipal and local government 
authorities.

(3) Give sufficient coverage about hepatitis B & C 
prevention and control issues through different 

Medias like television, radio, newspaper and 
magazines.

(4) The health authorities should carry out a 
program of compulsory vaccination of barbers 
who were not vaccinated against HBV.

(5) More studies are needed that cover large num-
bers barbers of rural and urban area and if 
possible investigate the prevalence of the 
disease among the barbers in Bangladesh.

(6) Further studies are required to measure other 
factors that may contribute to the low level of 
barber’s knowledge, attitude and practices 
about HBV and HCV transmission.
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oral/parenteral replacement therapy. Post opera-
tive hypoparathyroidism remains a clinical 
challenge for thyroid surgeons because of its 
frequency and the limited number of estab-
lished preoperative predictors5. Current 
research aimed to study the incidence and risk 
factor of hypocalcemia after thyroid surgery.

Materials and Methods:
This prospective study was conducted in the 
Department of ENT & Head-Neck surgeryat 
Rangpur Medical College Hospital, in 40 
patients from july 2020 to january 2021,who had 
undergone total, near-total thyroidectomy by 
bilateral exploration after taking informed 
written consent. All surgeries were performed by 
same surgical team experienced in head- neck 
surgery.
The patient with recurrent thyroid, concurrent 
lymph node dissection and pre-existing hypoc-
alcemia were excluded. Preliminary workup 
included taking history, complete clinical exam-
ination, FNAC, thyroid profile. Ultrasound imag-
ing of the thyroid gland and neck in general was 
done routinely.
Euthyroid state and general anesthetic fitness 
was the prerequisite for thyroidectomy.Vocal 
cords were assessed by indirect laryngoscopy 
prior to operation. Fasting serum calcium and 
phosphorus were measured preoperatively. 
Calcium and phosphorus measurements were 
repeated once immediately after the operation, 
unless they were abnormal. The patients also 
were evaluated in relation to the extend of 
surgery and underlying disease determind by 
histopathology.
Asymptomatic patients were not treated during 
the post operative period, irrespective of the 
results of serum calcium measurement. Patients 
with positive Trousseau’s sign and Chvostek’s 
signs but without other clinical signs or symp-
toms were classified as asymptomatic. Patients 
with paresthesia, tingling, muscle cramps, 
tetany, or weakness, were classified as sympto-
matic and treated according to severity.

Results: 
The 40 patients (33 women and 07 men) who 
underwent thyroidectomy during the study 
period were included. Patient ages ranged from 
21 to 60years, with an average age of 36 years. All 
the patients were euthyroid state before surgery. 
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Introduction:
Thyroidectomy is one of the surgeries most 
frequently performed worldwide, and has an 
acceptable incidence of complications and 
sequelae which however can be uncomfortable, 
debilitating and sometimes, lethal1. Hypocalce-
mia is the most common complication after 
thyroid surgery, with a prevalence that varies 
from 1.6 to 68.0%2. The reported incidence of 
transient hypocalcemia ranges from 1.6% to 
9.3% after subtotal thyroidectomy & from 6.9% 
to 42% after total thyroidectomy3. Direct or 
indirect damage, by devascularization of para-

thyroid glands, is the main cause of hypocalce-
mia after total thyroidectomy, but several factors 
affects the development of this complication4. 
To determine the incidence of hypocalcemia 
after thyroidectomy in our hospital, were viewed 
serum calcium and phosphate levels in patients 
who underwent total orsubtotal thyroidectomy. 
When hypocalcemia is predicted, treatment 
with prophylactic calcium and vit-D supple-
ments can prevent the development of hypoc-
alcemia.The grievous symptoms of hypocalce-
mia often appears within 48 hours after thyroid-
ectomy. Symptoms are severe requiring calcium 

Most of the patients (45%) had multinodular 
goiter, (25%) had Papillary Carcinoma, (15%) had 
Folicullar Carcinoma, (12%) had thyroiditis, 
(03%) had Grave's disease. About77.5% hypoc-
alcemia of our study occurred after total thyroid-
ectomy, 17.5% developed after subtotal thyroid-
ectomy, 5% developed after near total thyroid-
ectomy. Around 32.5% of patients developed 
hypocalcemia postoperatively; 27.5% of them it 
was transient and in 5% was permanent.
Around 54% of them developed on third 
Post-operative day, 31% on second Post-opera-
tive day, 08% on fourth Post-operative day, 07% 
on first Post-operative day. Among them, 62% 
were recovered by oral and 38% by parenteral 
medication.
All the 13 patients who developed hypocalcemia 
following thyroidectomy were of normal or 
under normal muscular built, with only one 
patient out of the 13 who had hypocalcemia 
following near total thyroidectomy was obese 
and of a short neck.

Tables and Charts: 

Discussion:
Post operative hypocalcemia is one of the 
common complication following thyroid 
surgery. It is more common following total 
thyroidectomy. The increased incidence of 
hypocalcemia in post thyroidectomy patients 
may be attributed to hemodilution. Earlier stud-
ies also provide various other factors such as age, 
basic pathology, duration of surgery as reasons 
for increased incidence of hypocalcemia. When 
all glands are compromised by injury of the 
vascular pedicle, resection of unintended surgi-
cal manipulation and sudden significant fall in 
level of PTH occur, leading to more intense and 
faster hypocalcemia, hence causing the symp-
toms of hypocalcemia occurs secondary to 
hypoparathyroidism due to trauma, devasculari-
zation, or removal of the parathyroid glands that 
leadsto prolonged hospitalization, increased 
medical cost, and patient discomfort5. Therefore 
it is necessary to find risk factors for hypocalce-
mia and hypoparathyroidism following thyroid-
ectomy and help to guide clinical practice. 
Collectively, our results demonstrate age 
groups, gender, operation type, disease type, 
types of complication, time of onset and recov-
ery remedy.
We found that female patients (82.50%) are 
vulnareable than male (17.5%) to post operative 
hypoparathyroidism. Seum calcium is regulated 
by 1,25-dihydroxy cholecalciferol ( calcitriol ) 
through bone resorption, PTH through calcium 
reabsorption of renal tubules and calcitriol 
through calcium intestinal absorbtion. Previous 
study also showed that intrathyroidal parathy-
roid glands were more frequent in women 

owing to the high occurance rates of parathyroid 
injury and hypocalcemia6.
In this study, 20% hypocalcemia found in 
between 21- 30 years, 37.5% in between 31-40 
years, 16% in between 41-50 years, 44.4% in 
between 51- 60 years, 50% above 60 years of 
age. Paolo Del Rio et al. also found 14.7% less 
than 40 years, 20.8% % in between 41- 50 years, 
26% in between 51- 60 years, 38.5% above 60 
years7. Among the hypocalcemic patients, 77.5% 
hypocalcemia were found after total thyroidec-
tomy, 17.5% developed after subtotal thyroidec-
tomy, 5% developed after near total thyroidec-
tomy. It coincides with the study reported by M. 
Raja4. 85% patients were developed transient 
and 15% permanent thypocalcemia. In this 
study, 45% hypocalcemia develop in multi-nod-
ular goiter, 25% in papillary carcinoma, 15% in 
follicular carcinoma, 12% thyroiditis, 3% in 
Grave’s disease. This picture is consistent with 
other acceptable publications4. 54% patients 
were developed hypocalcemiaon third post-op-
erative day, 31% on second post-operative day, 
08% on fourth post-operative day and 07% on 
first post-operative day. That correlates with the 
study done by Alexander de Andrade Sousa8. 
62% of the hypocalcemic patient were recov-
ered by oral medication and 38% by parenteral 
medication.
From above all discussion it is evident that 
incidence of development of hypoclacemic 
tetany after post thyroidectomy and the time of 
its occurrence fully coincides with other studies 
found elsewhere which shows the relevance of 
the outcome of this series. In this study, we 
performed a retrospective analysis of 40 patients 
and used statistical tools to analyze clinical data. 

Conclusion:
Clinically significant hypocalcemia after thyroid 
surgery is transient in most of the cases. 
Although the causes are multifactorial, total 
thyroidectomy is the most important risk factor 
for hypocalcaemia. Its incidence is associated 
with ligation of the inferior thyroid artery and it 
can be only reduced by using appropriate surgi-
cal procedure. The recommended surgical 
strategy is meticulous dissection and preserva-
tion of at least one parathyroid gland and their 
blood supply to prevent permanent hypopar-
athyroidism. Further study is needed to establish 

the correlation between post operative hypoc-
alcemia and ligation of inferior thyroid artery 
during thyroid surgery.
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Abstract:
Background:
Post-operative hypocalcemia is an important complication following 
thyroid surgery.
Objectives:
Current research aimed to study the incidence and risk factors of 
hypocalcemia after thyroid surgery.
Methods:
In this study, 40 patients, who had undergone total, sub-total & 
near-total thyroidectomy by bilateral exploration were included. 
Serial serum calcium measurements were recorded as well as details 
of the operation, patient’s age, gender and pathological reports.
Results:
Most of the patients (45%) had multinodular goiter, (25%) had Papil-
lary Carcinoma, (15%) had Folicullar Carcinoma, (12%) had thyroidi-
tis, (03%) had Grave's disease. Total thyroidectomy was performed 
for (77.5%) of patients, Sub-total thyroidectomy for (17.5%) of patients 
and near-total thyroidectomy for (5%) of patients. Around 32.5% of 
patients developed hypocalcemia postoperatively; in 27.5% of them 
it was transient and in 5% was permanent.
Conclusion:
Post-thyroidectomy hypocalcemia is a relatively common complica-
tion but it is transient in the majority of the patients.

Key words: Calcium Therapy, Hypocalcemia, Thyroidectomy, 
Thyroid gland.  



oral/parenteral replacement therapy. Post opera-
tive hypoparathyroidism remains a clinical 
challenge for thyroid surgeons because of its 
frequency and the limited number of estab-
lished preoperative predictors5. Current 
research aimed to study the incidence and risk 
factor of hypocalcemia after thyroid surgery.

Materials and Methods:
This prospective study was conducted in the 
Department of ENT & Head-Neck surgeryat 
Rangpur Medical College Hospital, in 40 
patients from july 2020 to january 2021,who had 
undergone total, near-total thyroidectomy by 
bilateral exploration after taking informed 
written consent. All surgeries were performed by 
same surgical team experienced in head- neck 
surgery.
The patient with recurrent thyroid, concurrent 
lymph node dissection and pre-existing hypoc-
alcemia were excluded. Preliminary workup 
included taking history, complete clinical exam-
ination, FNAC, thyroid profile. Ultrasound imag-
ing of the thyroid gland and neck in general was 
done routinely.
Euthyroid state and general anesthetic fitness 
was the prerequisite for thyroidectomy.Vocal 
cords were assessed by indirect laryngoscopy 
prior to operation. Fasting serum calcium and 
phosphorus were measured preoperatively. 
Calcium and phosphorus measurements were 
repeated once immediately after the operation, 
unless they were abnormal. The patients also 
were evaluated in relation to the extend of 
surgery and underlying disease determind by 
histopathology.
Asymptomatic patients were not treated during 
the post operative period, irrespective of the 
results of serum calcium measurement. Patients 
with positive Trousseau’s sign and Chvostek’s 
signs but without other clinical signs or symp-
toms were classified as asymptomatic. Patients 
with paresthesia, tingling, muscle cramps, 
tetany, or weakness, were classified as sympto-
matic and treated according to severity.

Results: 
The 40 patients (33 women and 07 men) who 
underwent thyroidectomy during the study 
period were included. Patient ages ranged from 
21 to 60years, with an average age of 36 years. All 
the patients were euthyroid state before surgery. 
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Introduction:
Thyroidectomy is one of the surgeries most 
frequently performed worldwide, and has an 
acceptable incidence of complications and 
sequelae which however can be uncomfortable, 
debilitating and sometimes, lethal1. Hypocalce-
mia is the most common complication after 
thyroid surgery, with a prevalence that varies 
from 1.6 to 68.0%2. The reported incidence of 
transient hypocalcemia ranges from 1.6% to 
9.3% after subtotal thyroidectomy & from 6.9% 
to 42% after total thyroidectomy3. Direct or 
indirect damage, by devascularization of para-

thyroid glands, is the main cause of hypocalce-
mia after total thyroidectomy, but several factors 
affects the development of this complication4. 
To determine the incidence of hypocalcemia 
after thyroidectomy in our hospital, were viewed 
serum calcium and phosphate levels in patients 
who underwent total orsubtotal thyroidectomy. 
When hypocalcemia is predicted, treatment 
with prophylactic calcium and vit-D supple-
ments can prevent the development of hypoc-
alcemia.The grievous symptoms of hypocalce-
mia often appears within 48 hours after thyroid-
ectomy. Symptoms are severe requiring calcium 

Most of the patients (45%) had multinodular 
goiter, (25%) had Papillary Carcinoma, (15%) had 
Folicullar Carcinoma, (12%) had thyroiditis, 
(03%) had Grave's disease. About77.5% hypoc-
alcemia of our study occurred after total thyroid-
ectomy, 17.5% developed after subtotal thyroid-
ectomy, 5% developed after near total thyroid-
ectomy. Around 32.5% of patients developed 
hypocalcemia postoperatively; 27.5% of them it 
was transient and in 5% was permanent.
Around 54% of them developed on third 
Post-operative day, 31% on second Post-opera-
tive day, 08% on fourth Post-operative day, 07% 
on first Post-operative day. Among them, 62% 
were recovered by oral and 38% by parenteral 
medication.
All the 13 patients who developed hypocalcemia 
following thyroidectomy were of normal or 
under normal muscular built, with only one 
patient out of the 13 who had hypocalcemia 
following near total thyroidectomy was obese 
and of a short neck.
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Discussion:
Post operative hypocalcemia is one of the 
common complication following thyroid 
surgery. It is more common following total 
thyroidectomy. The increased incidence of 
hypocalcemia in post thyroidectomy patients 
may be attributed to hemodilution. Earlier stud-
ies also provide various other factors such as age, 
basic pathology, duration of surgery as reasons 
for increased incidence of hypocalcemia. When 
all glands are compromised by injury of the 
vascular pedicle, resection of unintended surgi-
cal manipulation and sudden significant fall in 
level of PTH occur, leading to more intense and 
faster hypocalcemia, hence causing the symp-
toms of hypocalcemia occurs secondary to 
hypoparathyroidism due to trauma, devasculari-
zation, or removal of the parathyroid glands that 
leadsto prolonged hospitalization, increased 
medical cost, and patient discomfort5. Therefore 
it is necessary to find risk factors for hypocalce-
mia and hypoparathyroidism following thyroid-
ectomy and help to guide clinical practice. 
Collectively, our results demonstrate age 
groups, gender, operation type, disease type, 
types of complication, time of onset and recov-
ery remedy.
We found that female patients (82.50%) are 
vulnareable than male (17.5%) to post operative 
hypoparathyroidism. Seum calcium is regulated 
by 1,25-dihydroxy cholecalciferol ( calcitriol ) 
through bone resorption, PTH through calcium 
reabsorption of renal tubules and calcitriol 
through calcium intestinal absorbtion. Previous 
study also showed that intrathyroidal parathy-
roid glands were more frequent in women 

owing to the high occurance rates of parathyroid 
injury and hypocalcemia6.
In this study, 20% hypocalcemia found in 
between 21- 30 years, 37.5% in between 31-40 
years, 16% in between 41-50 years, 44.4% in 
between 51- 60 years, 50% above 60 years of 
age. Paolo Del Rio et al. also found 14.7% less 
than 40 years, 20.8% % in between 41- 50 years, 
26% in between 51- 60 years, 38.5% above 60 
years7. Among the hypocalcemic patients, 77.5% 
hypocalcemia were found after total thyroidec-
tomy, 17.5% developed after subtotal thyroidec-
tomy, 5% developed after near total thyroidec-
tomy. It coincides with the study reported by M. 
Raja4. 85% patients were developed transient 
and 15% permanent thypocalcemia. In this 
study, 45% hypocalcemia develop in multi-nod-
ular goiter, 25% in papillary carcinoma, 15% in 
follicular carcinoma, 12% thyroiditis, 3% in 
Grave’s disease. This picture is consistent with 
other acceptable publications4. 54% patients 
were developed hypocalcemiaon third post-op-
erative day, 31% on second post-operative day, 
08% on fourth post-operative day and 07% on 
first post-operative day. That correlates with the 
study done by Alexander de Andrade Sousa8. 
62% of the hypocalcemic patient were recov-
ered by oral medication and 38% by parenteral 
medication.
From above all discussion it is evident that 
incidence of development of hypoclacemic 
tetany after post thyroidectomy and the time of 
its occurrence fully coincides with other studies 
found elsewhere which shows the relevance of 
the outcome of this series. In this study, we 
performed a retrospective analysis of 40 patients 
and used statistical tools to analyze clinical data. 

Conclusion:
Clinically significant hypocalcemia after thyroid 
surgery is transient in most of the cases. 
Although the causes are multifactorial, total 
thyroidectomy is the most important risk factor 
for hypocalcaemia. Its incidence is associated 
with ligation of the inferior thyroid artery and it 
can be only reduced by using appropriate surgi-
cal procedure. The recommended surgical 
strategy is meticulous dissection and preserva-
tion of at least one parathyroid gland and their 
blood supply to prevent permanent hypopar-
athyroidism. Further study is needed to establish 

the correlation between post operative hypoc-
alcemia and ligation of inferior thyroid artery 
during thyroid surgery.
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Figure-2: Clinical types of hypocalcemia with 
occurrence according to duration 

Figure-1: Pie diagram showing the sex distribu-
tion of the postoperative hypocalcemic patients. 
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oral/parenteral replacement therapy. Post opera-
tive hypoparathyroidism remains a clinical 
challenge for thyroid surgeons because of its 
frequency and the limited number of estab-
lished preoperative predictors5. Current 
research aimed to study the incidence and risk 
factor of hypocalcemia after thyroid surgery.

Materials and Methods:
This prospective study was conducted in the 
Department of ENT & Head-Neck surgeryat 
Rangpur Medical College Hospital, in 40 
patients from july 2020 to january 2021,who had 
undergone total, near-total thyroidectomy by 
bilateral exploration after taking informed 
written consent. All surgeries were performed by 
same surgical team experienced in head- neck 
surgery.
The patient with recurrent thyroid, concurrent 
lymph node dissection and pre-existing hypoc-
alcemia were excluded. Preliminary workup 
included taking history, complete clinical exam-
ination, FNAC, thyroid profile. Ultrasound imag-
ing of the thyroid gland and neck in general was 
done routinely.
Euthyroid state and general anesthetic fitness 
was the prerequisite for thyroidectomy.Vocal 
cords were assessed by indirect laryngoscopy 
prior to operation. Fasting serum calcium and 
phosphorus were measured preoperatively. 
Calcium and phosphorus measurements were 
repeated once immediately after the operation, 
unless they were abnormal. The patients also 
were evaluated in relation to the extend of 
surgery and underlying disease determind by 
histopathology.
Asymptomatic patients were not treated during 
the post operative period, irrespective of the 
results of serum calcium measurement. Patients 
with positive Trousseau’s sign and Chvostek’s 
signs but without other clinical signs or symp-
toms were classified as asymptomatic. Patients 
with paresthesia, tingling, muscle cramps, 
tetany, or weakness, were classified as sympto-
matic and treated according to severity.

Results: 
The 40 patients (33 women and 07 men) who 
underwent thyroidectomy during the study 
period were included. Patient ages ranged from 
21 to 60years, with an average age of 36 years. All 
the patients were euthyroid state before surgery. 
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Introduction:
Thyroidectomy is one of the surgeries most 
frequently performed worldwide, and has an 
acceptable incidence of complications and 
sequelae which however can be uncomfortable, 
debilitating and sometimes, lethal1. Hypocalce-
mia is the most common complication after 
thyroid surgery, with a prevalence that varies 
from 1.6 to 68.0%2. The reported incidence of 
transient hypocalcemia ranges from 1.6% to 
9.3% after subtotal thyroidectomy & from 6.9% 
to 42% after total thyroidectomy3. Direct or 
indirect damage, by devascularization of para-

thyroid glands, is the main cause of hypocalce-
mia after total thyroidectomy, but several factors 
affects the development of this complication4. 
To determine the incidence of hypocalcemia 
after thyroidectomy in our hospital, were viewed 
serum calcium and phosphate levels in patients 
who underwent total orsubtotal thyroidectomy. 
When hypocalcemia is predicted, treatment 
with prophylactic calcium and vit-D supple-
ments can prevent the development of hypoc-
alcemia.The grievous symptoms of hypocalce-
mia often appears within 48 hours after thyroid-
ectomy. Symptoms are severe requiring calcium 

Most of the patients (45%) had multinodular 
goiter, (25%) had Papillary Carcinoma, (15%) had 
Folicullar Carcinoma, (12%) had thyroiditis, 
(03%) had Grave's disease. About77.5% hypoc-
alcemia of our study occurred after total thyroid-
ectomy, 17.5% developed after subtotal thyroid-
ectomy, 5% developed after near total thyroid-
ectomy. Around 32.5% of patients developed 
hypocalcemia postoperatively; 27.5% of them it 
was transient and in 5% was permanent.
Around 54% of them developed on third 
Post-operative day, 31% on second Post-opera-
tive day, 08% on fourth Post-operative day, 07% 
on first Post-operative day. Among them, 62% 
were recovered by oral and 38% by parenteral 
medication.
All the 13 patients who developed hypocalcemia 
following thyroidectomy were of normal or 
under normal muscular built, with only one 
patient out of the 13 who had hypocalcemia 
following near total thyroidectomy was obese 
and of a short neck.

Tables and Charts: 

Discussion:
Post operative hypocalcemia is one of the 
common complication following thyroid 
surgery. It is more common following total 
thyroidectomy. The increased incidence of 
hypocalcemia in post thyroidectomy patients 
may be attributed to hemodilution. Earlier stud-
ies also provide various other factors such as age, 
basic pathology, duration of surgery as reasons 
for increased incidence of hypocalcemia. When 
all glands are compromised by injury of the 
vascular pedicle, resection of unintended surgi-
cal manipulation and sudden significant fall in 
level of PTH occur, leading to more intense and 
faster hypocalcemia, hence causing the symp-
toms of hypocalcemia occurs secondary to 
hypoparathyroidism due to trauma, devasculari-
zation, or removal of the parathyroid glands that 
leadsto prolonged hospitalization, increased 
medical cost, and patient discomfort5. Therefore 
it is necessary to find risk factors for hypocalce-
mia and hypoparathyroidism following thyroid-
ectomy and help to guide clinical practice. 
Collectively, our results demonstrate age 
groups, gender, operation type, disease type, 
types of complication, time of onset and recov-
ery remedy.
We found that female patients (82.50%) are 
vulnareable than male (17.5%) to post operative 
hypoparathyroidism. Seum calcium is regulated 
by 1,25-dihydroxy cholecalciferol ( calcitriol ) 
through bone resorption, PTH through calcium 
reabsorption of renal tubules and calcitriol 
through calcium intestinal absorbtion. Previous 
study also showed that intrathyroidal parathy-
roid glands were more frequent in women 

owing to the high occurance rates of parathyroid 
injury and hypocalcemia6.
In this study, 20% hypocalcemia found in 
between 21- 30 years, 37.5% in between 31-40 
years, 16% in between 41-50 years, 44.4% in 
between 51- 60 years, 50% above 60 years of 
age. Paolo Del Rio et al. also found 14.7% less 
than 40 years, 20.8% % in between 41- 50 years, 
26% in between 51- 60 years, 38.5% above 60 
years7. Among the hypocalcemic patients, 77.5% 
hypocalcemia were found after total thyroidec-
tomy, 17.5% developed after subtotal thyroidec-
tomy, 5% developed after near total thyroidec-
tomy. It coincides with the study reported by M. 
Raja4. 85% patients were developed transient 
and 15% permanent thypocalcemia. In this 
study, 45% hypocalcemia develop in multi-nod-
ular goiter, 25% in papillary carcinoma, 15% in 
follicular carcinoma, 12% thyroiditis, 3% in 
Grave’s disease. This picture is consistent with 
other acceptable publications4. 54% patients 
were developed hypocalcemiaon third post-op-
erative day, 31% on second post-operative day, 
08% on fourth post-operative day and 07% on 
first post-operative day. That correlates with the 
study done by Alexander de Andrade Sousa8. 
62% of the hypocalcemic patient were recov-
ered by oral medication and 38% by parenteral 
medication.
From above all discussion it is evident that 
incidence of development of hypoclacemic 
tetany after post thyroidectomy and the time of 
its occurrence fully coincides with other studies 
found elsewhere which shows the relevance of 
the outcome of this series. In this study, we 
performed a retrospective analysis of 40 patients 
and used statistical tools to analyze clinical data. 

Conclusion:
Clinically significant hypocalcemia after thyroid 
surgery is transient in most of the cases. 
Although the causes are multifactorial, total 
thyroidectomy is the most important risk factor 
for hypocalcaemia. Its incidence is associated 
with ligation of the inferior thyroid artery and it 
can be only reduced by using appropriate surgi-
cal procedure. The recommended surgical 
strategy is meticulous dissection and preserva-
tion of at least one parathyroid gland and their 
blood supply to prevent permanent hypopar-
athyroidism. Further study is needed to establish 

the correlation between post operative hypoc-
alcemia and ligation of inferior thyroid artery 
during thyroid surgery.
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Figure-3: Bar diagram showing the age distribution 
of the postoperative hypocalcemic patients. 
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oral/parenteral replacement therapy. Post opera-
tive hypoparathyroidism remains a clinical 
challenge for thyroid surgeons because of its 
frequency and the limited number of estab-
lished preoperative predictors5. Current 
research aimed to study the incidence and risk 
factor of hypocalcemia after thyroid surgery.

Materials and Methods:
This prospective study was conducted in the 
Department of ENT & Head-Neck surgeryat 
Rangpur Medical College Hospital, in 40 
patients from july 2020 to january 2021,who had 
undergone total, near-total thyroidectomy by 
bilateral exploration after taking informed 
written consent. All surgeries were performed by 
same surgical team experienced in head- neck 
surgery.
The patient with recurrent thyroid, concurrent 
lymph node dissection and pre-existing hypoc-
alcemia were excluded. Preliminary workup 
included taking history, complete clinical exam-
ination, FNAC, thyroid profile. Ultrasound imag-
ing of the thyroid gland and neck in general was 
done routinely.
Euthyroid state and general anesthetic fitness 
was the prerequisite for thyroidectomy.Vocal 
cords were assessed by indirect laryngoscopy 
prior to operation. Fasting serum calcium and 
phosphorus were measured preoperatively. 
Calcium and phosphorus measurements were 
repeated once immediately after the operation, 
unless they were abnormal. The patients also 
were evaluated in relation to the extend of 
surgery and underlying disease determind by 
histopathology.
Asymptomatic patients were not treated during 
the post operative period, irrespective of the 
results of serum calcium measurement. Patients 
with positive Trousseau’s sign and Chvostek’s 
signs but without other clinical signs or symp-
toms were classified as asymptomatic. Patients 
with paresthesia, tingling, muscle cramps, 
tetany, or weakness, were classified as sympto-
matic and treated according to severity.

Results: 
The 40 patients (33 women and 07 men) who 
underwent thyroidectomy during the study 
period were included. Patient ages ranged from 
21 to 60years, with an average age of 36 years. All 
the patients were euthyroid state before surgery. 
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Introduction:
Thyroidectomy is one of the surgeries most 
frequently performed worldwide, and has an 
acceptable incidence of complications and 
sequelae which however can be uncomfortable, 
debilitating and sometimes, lethal1. Hypocalce-
mia is the most common complication after 
thyroid surgery, with a prevalence that varies 
from 1.6 to 68.0%2. The reported incidence of 
transient hypocalcemia ranges from 1.6% to 
9.3% after subtotal thyroidectomy & from 6.9% 
to 42% after total thyroidectomy3. Direct or 
indirect damage, by devascularization of para-

thyroid glands, is the main cause of hypocalce-
mia after total thyroidectomy, but several factors 
affects the development of this complication4. 
To determine the incidence of hypocalcemia 
after thyroidectomy in our hospital, were viewed 
serum calcium and phosphate levels in patients 
who underwent total orsubtotal thyroidectomy. 
When hypocalcemia is predicted, treatment 
with prophylactic calcium and vit-D supple-
ments can prevent the development of hypoc-
alcemia.The grievous symptoms of hypocalce-
mia often appears within 48 hours after thyroid-
ectomy. Symptoms are severe requiring calcium 

Most of the patients (45%) had multinodular 
goiter, (25%) had Papillary Carcinoma, (15%) had 
Folicullar Carcinoma, (12%) had thyroiditis, 
(03%) had Grave's disease. About77.5% hypoc-
alcemia of our study occurred after total thyroid-
ectomy, 17.5% developed after subtotal thyroid-
ectomy, 5% developed after near total thyroid-
ectomy. Around 32.5% of patients developed 
hypocalcemia postoperatively; 27.5% of them it 
was transient and in 5% was permanent.
Around 54% of them developed on third 
Post-operative day, 31% on second Post-opera-
tive day, 08% on fourth Post-operative day, 07% 
on first Post-operative day. Among them, 62% 
were recovered by oral and 38% by parenteral 
medication.
All the 13 patients who developed hypocalcemia 
following thyroidectomy were of normal or 
under normal muscular built, with only one 
patient out of the 13 who had hypocalcemia 
following near total thyroidectomy was obese 
and of a short neck.

Tables and Charts: 

Discussion:
Post operative hypocalcemia is one of the 
common complication following thyroid 
surgery. It is more common following total 
thyroidectomy. The increased incidence of 
hypocalcemia in post thyroidectomy patients 
may be attributed to hemodilution. Earlier stud-
ies also provide various other factors such as age, 
basic pathology, duration of surgery as reasons 
for increased incidence of hypocalcemia. When 
all glands are compromised by injury of the 
vascular pedicle, resection of unintended surgi-
cal manipulation and sudden significant fall in 
level of PTH occur, leading to more intense and 
faster hypocalcemia, hence causing the symp-
toms of hypocalcemia occurs secondary to 
hypoparathyroidism due to trauma, devasculari-
zation, or removal of the parathyroid glands that 
leadsto prolonged hospitalization, increased 
medical cost, and patient discomfort5. Therefore 
it is necessary to find risk factors for hypocalce-
mia and hypoparathyroidism following thyroid-
ectomy and help to guide clinical practice. 
Collectively, our results demonstrate age 
groups, gender, operation type, disease type, 
types of complication, time of onset and recov-
ery remedy.
We found that female patients (82.50%) are 
vulnareable than male (17.5%) to post operative 
hypoparathyroidism. Seum calcium is regulated 
by 1,25-dihydroxy cholecalciferol ( calcitriol ) 
through bone resorption, PTH through calcium 
reabsorption of renal tubules and calcitriol 
through calcium intestinal absorbtion. Previous 
study also showed that intrathyroidal parathy-
roid glands were more frequent in women 

owing to the high occurance rates of parathyroid 
injury and hypocalcemia6.
In this study, 20% hypocalcemia found in 
between 21- 30 years, 37.5% in between 31-40 
years, 16% in between 41-50 years, 44.4% in 
between 51- 60 years, 50% above 60 years of 
age. Paolo Del Rio et al. also found 14.7% less 
than 40 years, 20.8% % in between 41- 50 years, 
26% in between 51- 60 years, 38.5% above 60 
years7. Among the hypocalcemic patients, 77.5% 
hypocalcemia were found after total thyroidec-
tomy, 17.5% developed after subtotal thyroidec-
tomy, 5% developed after near total thyroidec-
tomy. It coincides with the study reported by M. 
Raja4. 85% patients were developed transient 
and 15% permanent thypocalcemia. In this 
study, 45% hypocalcemia develop in multi-nod-
ular goiter, 25% in papillary carcinoma, 15% in 
follicular carcinoma, 12% thyroiditis, 3% in 
Grave’s disease. This picture is consistent with 
other acceptable publications4. 54% patients 
were developed hypocalcemiaon third post-op-
erative day, 31% on second post-operative day, 
08% on fourth post-operative day and 07% on 
first post-operative day. That correlates with the 
study done by Alexander de Andrade Sousa8. 
62% of the hypocalcemic patient were recov-
ered by oral medication and 38% by parenteral 
medication.
From above all discussion it is evident that 
incidence of development of hypoclacemic 
tetany after post thyroidectomy and the time of 
its occurrence fully coincides with other studies 
found elsewhere which shows the relevance of 
the outcome of this series. In this study, we 
performed a retrospective analysis of 40 patients 
and used statistical tools to analyze clinical data. 

Conclusion:
Clinically significant hypocalcemia after thyroid 
surgery is transient in most of the cases. 
Although the causes are multifactorial, total 
thyroidectomy is the most important risk factor 
for hypocalcaemia. Its incidence is associated 
with ligation of the inferior thyroid artery and it 
can be only reduced by using appropriate surgi-
cal procedure. The recommended surgical 
strategy is meticulous dissection and preserva-
tion of at least one parathyroid gland and their 
blood supply to prevent permanent hypopar-
athyroidism. Further study is needed to establish 

the correlation between post operative hypoc-
alcemia and ligation of inferior thyroid artery 
during thyroid surgery.
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oral/parenteral replacement therapy. Post opera-
tive hypoparathyroidism remains a clinical 
challenge for thyroid surgeons because of its 
frequency and the limited number of estab-
lished preoperative predictors5. Current 
research aimed to study the incidence and risk 
factor of hypocalcemia after thyroid surgery.

Materials and Methods:
This prospective study was conducted in the 
Department of ENT & Head-Neck surgeryat 
Rangpur Medical College Hospital, in 40 
patients from july 2020 to january 2021,who had 
undergone total, near-total thyroidectomy by 
bilateral exploration after taking informed 
written consent. All surgeries were performed by 
same surgical team experienced in head- neck 
surgery.
The patient with recurrent thyroid, concurrent 
lymph node dissection and pre-existing hypoc-
alcemia were excluded. Preliminary workup 
included taking history, complete clinical exam-
ination, FNAC, thyroid profile. Ultrasound imag-
ing of the thyroid gland and neck in general was 
done routinely.
Euthyroid state and general anesthetic fitness 
was the prerequisite for thyroidectomy.Vocal 
cords were assessed by indirect laryngoscopy 
prior to operation. Fasting serum calcium and 
phosphorus were measured preoperatively. 
Calcium and phosphorus measurements were 
repeated once immediately after the operation, 
unless they were abnormal. The patients also 
were evaluated in relation to the extend of 
surgery and underlying disease determind by 
histopathology.
Asymptomatic patients were not treated during 
the post operative period, irrespective of the 
results of serum calcium measurement. Patients 
with positive Trousseau’s sign and Chvostek’s 
signs but without other clinical signs or symp-
toms were classified as asymptomatic. Patients 
with paresthesia, tingling, muscle cramps, 
tetany, or weakness, were classified as sympto-
matic and treated according to severity.

Results: 
The 40 patients (33 women and 07 men) who 
underwent thyroidectomy during the study 
period were included. Patient ages ranged from 
21 to 60years, with an average age of 36 years. All 
the patients were euthyroid state before surgery. 
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Introduction:
Thyroidectomy is one of the surgeries most 
frequently performed worldwide, and has an 
acceptable incidence of complications and 
sequelae which however can be uncomfortable, 
debilitating and sometimes, lethal1. Hypocalce-
mia is the most common complication after 
thyroid surgery, with a prevalence that varies 
from 1.6 to 68.0%2. The reported incidence of 
transient hypocalcemia ranges from 1.6% to 
9.3% after subtotal thyroidectomy & from 6.9% 
to 42% after total thyroidectomy3. Direct or 
indirect damage, by devascularization of para-

thyroid glands, is the main cause of hypocalce-
mia after total thyroidectomy, but several factors 
affects the development of this complication4. 
To determine the incidence of hypocalcemia 
after thyroidectomy in our hospital, were viewed 
serum calcium and phosphate levels in patients 
who underwent total orsubtotal thyroidectomy. 
When hypocalcemia is predicted, treatment 
with prophylactic calcium and vit-D supple-
ments can prevent the development of hypoc-
alcemia.The grievous symptoms of hypocalce-
mia often appears within 48 hours after thyroid-
ectomy. Symptoms are severe requiring calcium 

Most of the patients (45%) had multinodular 
goiter, (25%) had Papillary Carcinoma, (15%) had 
Folicullar Carcinoma, (12%) had thyroiditis, 
(03%) had Grave's disease. About77.5% hypoc-
alcemia of our study occurred after total thyroid-
ectomy, 17.5% developed after subtotal thyroid-
ectomy, 5% developed after near total thyroid-
ectomy. Around 32.5% of patients developed 
hypocalcemia postoperatively; 27.5% of them it 
was transient and in 5% was permanent.
Around 54% of them developed on third 
Post-operative day, 31% on second Post-opera-
tive day, 08% on fourth Post-operative day, 07% 
on first Post-operative day. Among them, 62% 
were recovered by oral and 38% by parenteral 
medication.
All the 13 patients who developed hypocalcemia 
following thyroidectomy were of normal or 
under normal muscular built, with only one 
patient out of the 13 who had hypocalcemia 
following near total thyroidectomy was obese 
and of a short neck.

Tables and Charts: 

Discussion:
Post operative hypocalcemia is one of the 
common complication following thyroid 
surgery. It is more common following total 
thyroidectomy. The increased incidence of 
hypocalcemia in post thyroidectomy patients 
may be attributed to hemodilution. Earlier stud-
ies also provide various other factors such as age, 
basic pathology, duration of surgery as reasons 
for increased incidence of hypocalcemia. When 
all glands are compromised by injury of the 
vascular pedicle, resection of unintended surgi-
cal manipulation and sudden significant fall in 
level of PTH occur, leading to more intense and 
faster hypocalcemia, hence causing the symp-
toms of hypocalcemia occurs secondary to 
hypoparathyroidism due to trauma, devasculari-
zation, or removal of the parathyroid glands that 
leadsto prolonged hospitalization, increased 
medical cost, and patient discomfort5. Therefore 
it is necessary to find risk factors for hypocalce-
mia and hypoparathyroidism following thyroid-
ectomy and help to guide clinical practice. 
Collectively, our results demonstrate age 
groups, gender, operation type, disease type, 
types of complication, time of onset and recov-
ery remedy.
We found that female patients (82.50%) are 
vulnareable than male (17.5%) to post operative 
hypoparathyroidism. Seum calcium is regulated 
by 1,25-dihydroxy cholecalciferol ( calcitriol ) 
through bone resorption, PTH through calcium 
reabsorption of renal tubules and calcitriol 
through calcium intestinal absorbtion. Previous 
study also showed that intrathyroidal parathy-
roid glands were more frequent in women 

owing to the high occurance rates of parathyroid 
injury and hypocalcemia6.
In this study, 20% hypocalcemia found in 
between 21- 30 years, 37.5% in between 31-40 
years, 16% in between 41-50 years, 44.4% in 
between 51- 60 years, 50% above 60 years of 
age. Paolo Del Rio et al. also found 14.7% less 
than 40 years, 20.8% % in between 41- 50 years, 
26% in between 51- 60 years, 38.5% above 60 
years7. Among the hypocalcemic patients, 77.5% 
hypocalcemia were found after total thyroidec-
tomy, 17.5% developed after subtotal thyroidec-
tomy, 5% developed after near total thyroidec-
tomy. It coincides with the study reported by M. 
Raja4. 85% patients were developed transient 
and 15% permanent thypocalcemia. In this 
study, 45% hypocalcemia develop in multi-nod-
ular goiter, 25% in papillary carcinoma, 15% in 
follicular carcinoma, 12% thyroiditis, 3% in 
Grave’s disease. This picture is consistent with 
other acceptable publications4. 54% patients 
were developed hypocalcemiaon third post-op-
erative day, 31% on second post-operative day, 
08% on fourth post-operative day and 07% on 
first post-operative day. That correlates with the 
study done by Alexander de Andrade Sousa8. 
62% of the hypocalcemic patient were recov-
ered by oral medication and 38% by parenteral 
medication.
From above all discussion it is evident that 
incidence of development of hypoclacemic 
tetany after post thyroidectomy and the time of 
its occurrence fully coincides with other studies 
found elsewhere which shows the relevance of 
the outcome of this series. In this study, we 
performed a retrospective analysis of 40 patients 
and used statistical tools to analyze clinical data. 

Conclusion:
Clinically significant hypocalcemia after thyroid 
surgery is transient in most of the cases. 
Although the causes are multifactorial, total 
thyroidectomy is the most important risk factor 
for hypocalcaemia. Its incidence is associated 
with ligation of the inferior thyroid artery and it 
can be only reduced by using appropriate surgi-
cal procedure. The recommended surgical 
strategy is meticulous dissection and preserva-
tion of at least one parathyroid gland and their 
blood supply to prevent permanent hypopar-
athyroidism. Further study is needed to establish 

the correlation between post operative hypoc-
alcemia and ligation of inferior thyroid artery 
during thyroid surgery.
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Introduction:
Irritable bowel syndrome (IBS) is a common 
disorder worldwide. It is found in 10% to 20% of 
general population using standard diagnostic 
tools such as the Rome II criteria1. In Bangladesh 
the prevalence of IBS was found to be 8.5% in 
rural community2. It is a chronic, relapsing 
gastrointestinal problem, characterized by 

abdominal pain, bloating and changes in bowel 
habit. IBS is troublesome disorder, with a signifi-
cant negative impact on quality of life and social 
functioning in many patients3,4. Lactose intoler-
ance is the most common manifestation of 
disaccharidase deficiency5. Deficiency of the 
intestinal brush border enzyme lactase lead to 
lactose malabsorption (LM), which can result in 

lactose intolerance. Lactose intolerance may be 
congenital, may be acquired. Acquired lactose 
intolerance can again be divided into two way 
such as acquired primary lactase deficiency 
(adult type hypolactasia) and lactase deficiency 
induced by underlying intestinal diseases6. Most 
of the symptoms of IBS can also occur as a result 
of lactose malabsorption7. So symptoms caused 
by lactose malabsorption may be confused with 
those of IBS and the two disordered can also 
co-exist in the same person. So diagnosis of 
lactose intolerance should be tried before the 
diagnosis of IBS is made, at least in patients with 
milk related symptoms. The recent study has 
reviewed the results of numerous investigations 
in more than 1000 IBS patients and found the 
prevalence of LM to be 23%, virtually the same as 
what would be expected in the general US pop-
ulations8. Therefore a test for LM has been 
performed before the diagnosis of IBS is made, 
at least in patients with milk related symptoms. 

Methods:
This descriptive type of observational study was 
carried out in the Department of Gastroenterology 
of BSMMU, Dhaka during July 2010 to September 
2011, to see the prevalence of lactose intolerance 
in persons with irritable bowel syndrome (IBS) 
(Rome III criteria) and without irritable bowel 
syndrome (IBS).
For this purpose, a total number of 100 patients of 
either sex, age 18 years and above fulfilling Rome 
III criteria for IBS were studied and 30 age and sex 
matched people without having any symptoms of 
IBS or organic gastrointestinal disease or systemic 
disease was studied as control group in this study. 
Informed written consent were taken from all study 
subjects.
After initial enrollment clinical history was noted 
in a standard data sheet and they were advised for 
base line investigations. After final selection of 
patients they were advised for lactose tolerance 
test (LTT). For lactose tolerance test fasting blood 
glucose level was measured, then 50gm of lactose 
was given orally and blood glucose was measured 
after 30mins of ingestion of lactose. An increase 
less than 20mg/dL over base line after 30 mins. 
indicate positive lactose intolerance. Statistical 
Analysis was done using the Statistical package for 
social science (SPSS version 16). Test of associa-
tion between lactose intolerance and IBS was 
carried out by Chi square test and Unpaired t-test. 

Ethical issue of this study was approved by institu-
tional review committee of BSMMU, Dhaka. 

Results:
A total of 130 subjects age belonged to 18 to 60 
years of ambulatory patients of both sexes were 
enrolled in this study, out of which 100 patients 
fulfilling Rome III criteria for IBS was consider as 
case and 30 matched people without having any 
symptoms of IBS or organic gastrointestinal disease 
or systemic disease was considered as control 
group. In this current study it was observed that the 
mean (±SD) age was 31.67 years with range from 
17 to 51 years and 34.73±7.55 years with range 
from 19 to 52 years in IBS and control respectively. 
The age distribution between two groups was 
almost similar, no significant (p>0.05) difference 
was found between two groups. Maximum 
number was found in the 3rd decade in both 
groups. In this present study male was found 
84.0% in IBS and 73.3% in control group and male 
female ratio was 4:1 in the whole study subjects 
(Table-I).
Table-I: Age distribution of the study patients 
(n=130)

   

 Regarding the occupational status it was found 
in this current series that most of the patients 
were service holder in both groups, which were 
40.0% in IBS and 63.3% in control group. House-
wife was found 11.0% in IBS and 10.0% in control 
group. In this series it was observed that lactose 
intolerance was higher in patients with irritable 
bowel syndrome (IBS), which was 62.0% in IBS 
and 43.3% in control, that was not statistically 
significant (p>0.05) between two groups. A total 
of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series (Table-II 
& III). Lactose intolerance found 83.9% in IBS and 

76.9% in control in male patient. Female was 
found 16.1% and 23.1% in IBS and control group 
respectively, which was not statistically signifi-
cant (p>0.05) between two group.

Table-II: Distribution of lactose intolerance in 
IBS patients (n=100)

Table-III: Distribution of lactose intolerance in 
control group (n=30)

In this study it was observed in the lactose intoler-
ance patients most of them were service holder in 
both group (43.5% vs. 53.8%) and female patients 
were mostly housewife, which were 11.3% and 
15.4% in IBS and control respectively.
In this current study it was observed that the 
mean age was 31.47±8.36 years in IBS and 
37.77±10.44 years in control group in patients 
with lactose Intolerance. The mean age was 
significantly (p>0.05) younger in IBS group in 
patients having lactose intolerance. On the other 
hand, patients without lactose Intolerance the 
mean age was 32.0±9.06 years and 34.16±6.69 
years in IBS and control group respectively, 
which was almost similar between two groups 
not statistically significant (p>0.05) difference 
was found between two groups in patients with-
out lactose intolerance (Table-IV). 

Table-IV: Mean age distribution according to 
lactose intolerance present or absent in both 
groups (n=130)

Patients with lactose intolerance it was observed 
in this present study that the mean blood 
glucose during fasting was 5.0±0.49 mmole/L in 
IBS and 5.28±0.56 mmole/L in control group. 
After lactose the mean blood glucose was 
5.67±0.49 mmole/L and 5.97±0.55 in IBS and 
control group respectively. On the other hand, 
patients without lactose intolerance the mean 
blood glucose during fasting was 4.87±0.49 
mmole/L in IBS and 4.82±0.37 mmole/L in control 
group. Similarly, after lactose the mean blood 
glucose was 6.33±0.58 mmole/L and 6.32±0.42 
mmole/L in IBS and control group respectively. 
The mean difference was not statistically signifi-
cant (p>0.05) in patients with lactose intolerance 
and patients without lactose intolerance 
between two groups (Table-V).

Table-V: Mean blood sugar during fasting and 
after lactose in the lactose intolerance present or 
absent in both groups (n=130)

Discussion:
Irritable bowel syndrome is common in our coun-
try. In Bangladesh the prevalence of IBS was found 
to be 8.5% in rural community2. Lactose intoler-
ance is also common in our country.
In this current study it was observed that the mean 
(±SD) age was 31.67 years with range from 17 to 
51 years and 34.73±7.55 years with range from 19 
to 52 years in IBS and control respectively. The age 
distribution between two groups was almost 
similar, no significant (p>0.05) difference was 
found between two groups. Maximum number 
was found in the 3rd decade in both groups. 
Similarly, Gupta et al. 2007 found the mean age 
was 35.5±11.1 years in IBS and 33.5±9.1 years in 
controls9. Corrao et al. (2001) showed the mean 
age at diagnosis was 35·7± 14·1 years in their 

study patients5. In milk intolerance patients the 
mean age was 32.1±13.5 years in male and 
36.1±14.8 years in female. The above findings 
regarding the mean age are comparable with the 
current study. In another study, Farup et al. (2004) 
reported the mean age in their study patients were 
48.8 years and 46.3 years in IBS and control 
respectively10. Hamm et al. (1999) showed the 
mean age of their patient was 45.3 years in IBS and 
44.8 years in control group8.

In this present study male was found 84.0% in IBS 
and 73.3% in control group and male female ratio 
was 4:1 in the whole study subjects. Gupta et al. 
(2007) found male 73.0% and 72.0% in IBS and 
control respectively, which is consistent with the 
present study9. Dean et al. (2005), Andrews et al. 
(2005), Hamm et al. (1999), Corrao et al. (2001) 
found female predominant in their study3-8.

Regarding the occupational status it was found in 
this current series that most of the patients were 
service holder in both groups, which were 40.0% 
in IBS and 63.3% in control group. Housewife was 
found 11.0% in IBS and 10.0% in control group. 

In this series it was observed that lactose intoler-
ance was higher in patients with irritable bowel 
syndrome (IBS), which was 62.0% in IBS and 
43.3% in control, that was not statistically signifi-
cant (p>0.05) between two groups. Bourlioux and 
Pochart (1988) and Scrimshaw and Murray (1988) 
reported in their study that the incidence of lactose 
malabsorption is estimated to be 25.0% in the U.S. 
and as much as 75.0% worldwide12. The 
incidence of lactose malabsorption 23.0% seen by 
Hamm et al. (1999)8. In our country, Madhusud-
han et al. (2016) showed the prevalence of lactose 
intolerance 85.54% in patient having IBS, which is 
comparable to that expected in the general popu-
lation27. 

The high frequency of LI in patients with irritable 
bowel syndrome (IBS) and in HS is in accordance 
with previous reports that show LI to be common 
in India (Gupta et al. 2007) in contrast to devel-
oped countries9. Matthews et al. (2005) document-
ed in their study that this may be related to differ-
ences in genetic, ethnic and geographic back-
ground all of which are known to influence the 
frequency of LI in a population25. Genetic bases for 
differences in loss of lactase activity with increas-
ing age have been reported.

Farup et al. (2004) showed lactose malabsorption 
4.1% in irritable bowel syndrome (IBS) and health 
volunteers 3.8% (P>0.05)10. Hamm et al. (2001) 
mentioned that the lactose HBT was positive in 
66.9% irritable bowel syndrome (IBS) patients, 
while 4.6% patients were classified as hydrogen 
non-producers8.

A total of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series. Lactose 
intolerance found 83.9% in IBS and 76.9% in 
control in male patient. Female was found 16.1% 
and 23.1% in IBS and control group respectively, 
which was not statistically significant (p>0.05) 
between two group. Hamm et al. (2001) showed 
female sex increased the risk of subjective lactose 
intolerance, where OR=2.1 with 95% CI 
(1.1-4.5)8. In the same study, the authors had done 
a lactose hydrogen breath test, performed on 122 
irritable bowel syndrome (IBS) patients, was 
positive in 27.0% and negative in 73.0%. The 
proportion of men to women and was not signifi-
cantly different in those having a positive or nega-
tive LHBT (P>0.05).

In this current study it was observed that the mean 
age was 31.47±8.36 years in IBS and 37.77±10.44 
years in control group in patients with lactose 
Intolerance. Farguson et al. (1984) have shown the 
age distribution not significantly different in those 
having a positive or negative LHBT (P>0.05)16.

Patients with lactose intolerance it was observed in 
this present study that the mean blood glucose 
during fasting was 5.0±0.49 mmole/L in IBS and 
5.28±0.56 mmole/L in control group. After lactose 
the mean blood glucose was 5.67±0.49 mmole/L 
and 5.97±0.55 in IBS and control group respec-
tively. On the other hand, patients without lactose 
intolerance the mean blood glucose during fasting 
was 4.87±0.49 mmole/L in IBS and 4.82±0.37 
mmole/L in control group. Similarly, after lactose 
the mean blood glucose was 6.33±0.58 mmole/L 
and 6.32±0.42 mmole/L in IBS and control group 
respectively. The mean difference was not statisti-
cally significant (p>0.05) in patients with lactose 
intolerance and patients without lactose intoler-
ance between two groups.

Conclusion: 
This observational study was carried out with an 
aim to establish the prevalence of lactose intoler-
ance in persons with IBS (Rome III criteria) and 

without IBS. The study showed lactose intolerance 
is common both in IBS (62.0%) and in control 
group (43.3%). The results of the present study 
showed that age, sex, lactose intolerance were 
almost comparable in both groups, however 
lactose intolerance was higher in patients with 
irritable bowel syndrome (IBS) but is comparable.
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Abstract:
Background:
Irritable bowel syndrome (IBS) is a common disorder in our daily 
clinical practice which is a chronic, relapsing gastrointestinal prob-
lem, characterized by abdominal pain, bloating and changes in 
bowel habit. Symptoms caused by lactose malabsorption may be 
confused with those of IBS and the two disorders can also co-exist in 
the same person. The aim of this study was to see the prevalence of 
lactose intolerance in persons with IBS and also to see the prevalence 
of lactose intolerance in persons without IBS.
Methods:
This descriptive type of observational study was carried out in the 
Department of Gastroenterology of BSMMU, Dhaka during July 2010 
to September 2011.Total 100 patients fulfilling Rome III criteria for IBS 
and 30 age and sex matched people without having any symptoms of 
IBS or organic gastrointestinal disease or systemic disease were 
enrolled and were advised for lactose tolerance test (LTT). For lactose 
tolerance test fasting blood glucose level was measured, then 50gm 
of lactose was given orally and blood glucose was measured after 
30mins of ingestion of lactose. An increase less than 20mg/dL over 
base line after 30 minutes indicate positive lactose intolerance.
Results:
Lactose intolerance was found 62 (62%) in IBS and 13 (43.3%) in 
control group (p>0.05). Among the lactose intolerance patients, 
maximum patients were service holder in both group, which was 
43.5% and 53.8% in IBS and control group respectively. The mean age 
was 31.47±8.36 years in IBS and 37.77±10.44 years in control group in 
patients with lactose Intolerance. Patients with lactose intolerance, 
the mean blood glucose during fasting was 5.0±0.49 mmol/L in IBS 
and 5.28±0.56 mmol/L in control group. After lactose the mean blood 
glucose was 5.67±0.49 mmol/L and 5.97±0.55 in IBS and control group 
respectively.
Conclusions:
Our recommendation is to perform lactose tolerance test before the 
diagnosis of IBS. Further large scale study is suggested.

Key words: Irritable bowel syndrome (IBS), Lactose tolerance test 
(LTT). 
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Introduction:
Irritable bowel syndrome (IBS) is a common 
disorder worldwide. It is found in 10% to 20% of 
general population using standard diagnostic 
tools such as the Rome II criteria1. In Bangladesh 
the prevalence of IBS was found to be 8.5% in 
rural community2. It is a chronic, relapsing 
gastrointestinal problem, characterized by 

abdominal pain, bloating and changes in bowel 
habit. IBS is troublesome disorder, with a signifi-
cant negative impact on quality of life and social 
functioning in many patients3,4. Lactose intoler-
ance is the most common manifestation of 
disaccharidase deficiency5. Deficiency of the 
intestinal brush border enzyme lactase lead to 
lactose malabsorption (LM), which can result in 

lactose intolerance. Lactose intolerance may be 
congenital, may be acquired. Acquired lactose 
intolerance can again be divided into two way 
such as acquired primary lactase deficiency 
(adult type hypolactasia) and lactase deficiency 
induced by underlying intestinal diseases6. Most 
of the symptoms of IBS can also occur as a result 
of lactose malabsorption7. So symptoms caused 
by lactose malabsorption may be confused with 
those of IBS and the two disordered can also 
co-exist in the same person. So diagnosis of 
lactose intolerance should be tried before the 
diagnosis of IBS is made, at least in patients with 
milk related symptoms. The recent study has 
reviewed the results of numerous investigations 
in more than 1000 IBS patients and found the 
prevalence of LM to be 23%, virtually the same as 
what would be expected in the general US pop-
ulations8. Therefore a test for LM has been 
performed before the diagnosis of IBS is made, 
at least in patients with milk related symptoms. 

Methods:
This descriptive type of observational study was 
carried out in the Department of Gastroenterology 
of BSMMU, Dhaka during July 2010 to September 
2011, to see the prevalence of lactose intolerance 
in persons with irritable bowel syndrome (IBS) 
(Rome III criteria) and without irritable bowel 
syndrome (IBS).
For this purpose, a total number of 100 patients of 
either sex, age 18 years and above fulfilling Rome 
III criteria for IBS were studied and 30 age and sex 
matched people without having any symptoms of 
IBS or organic gastrointestinal disease or systemic 
disease was studied as control group in this study. 
Informed written consent were taken from all study 
subjects.
After initial enrollment clinical history was noted 
in a standard data sheet and they were advised for 
base line investigations. After final selection of 
patients they were advised for lactose tolerance 
test (LTT). For lactose tolerance test fasting blood 
glucose level was measured, then 50gm of lactose 
was given orally and blood glucose was measured 
after 30mins of ingestion of lactose. An increase 
less than 20mg/dL over base line after 30 mins. 
indicate positive lactose intolerance. Statistical 
Analysis was done using the Statistical package for 
social science (SPSS version 16). Test of associa-
tion between lactose intolerance and IBS was 
carried out by Chi square test and Unpaired t-test. 

Age (in year)

IBS

(n=100)

Control

(n=30) P 
value

n % N %

≤20  6 6.0 2 6.7

21-30 48 48.0 11 36.7

31-40 30 30.0 10 33.3

41-50 15 15.0 6 20.0

>50 1 1.0 1 3.3 

Mean ± SD 31.67 ±8.59 34.73 ±7.55

Range (min -max) (17 -51) (19 -52) 0.081ns

Ethical issue of this study was approved by institu-
tional review committee of BSMMU, Dhaka. 

Results:
A total of 130 subjects age belonged to 18 to 60 
years of ambulatory patients of both sexes were 
enrolled in this study, out of which 100 patients 
fulfilling Rome III criteria for IBS was consider as 
case and 30 matched people without having any 
symptoms of IBS or organic gastrointestinal disease 
or systemic disease was considered as control 
group. In this current study it was observed that the 
mean (±SD) age was 31.67 years with range from 
17 to 51 years and 34.73±7.55 years with range 
from 19 to 52 years in IBS and control respectively. 
The age distribution between two groups was 
almost similar, no significant (p>0.05) difference 
was found between two groups. Maximum 
number was found in the 3rd decade in both 
groups. In this present study male was found 
84.0% in IBS and 73.3% in control group and male 
female ratio was 4:1 in the whole study subjects 
(Table-I).
Table-I: Age distribution of the study patients 
(n=130)

   

 Regarding the occupational status it was found 
in this current series that most of the patients 
were service holder in both groups, which were 
40.0% in IBS and 63.3% in control group. House-
wife was found 11.0% in IBS and 10.0% in control 
group. In this series it was observed that lactose 
intolerance was higher in patients with irritable 
bowel syndrome (IBS), which was 62.0% in IBS 
and 43.3% in control, that was not statistically 
significant (p>0.05) between two groups. A total 
of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series (Table-II 
& III). Lactose intolerance found 83.9% in IBS and 

76.9% in control in male patient. Female was 
found 16.1% and 23.1% in IBS and control group 
respectively, which was not statistically signifi-
cant (p>0.05) between two group.

Table-II: Distribution of lactose intolerance in 
IBS patients (n=100)

Table-III: Distribution of lactose intolerance in 
control group (n=30)

In this study it was observed in the lactose intoler-
ance patients most of them were service holder in 
both group (43.5% vs. 53.8%) and female patients 
were mostly housewife, which were 11.3% and 
15.4% in IBS and control respectively.
In this current study it was observed that the 
mean age was 31.47±8.36 years in IBS and 
37.77±10.44 years in control group in patients 
with lactose Intolerance. The mean age was 
significantly (p>0.05) younger in IBS group in 
patients having lactose intolerance. On the other 
hand, patients without lactose Intolerance the 
mean age was 32.0±9.06 years and 34.16±6.69 
years in IBS and control group respectively, 
which was almost similar between two groups 
not statistically significant (p>0.05) difference 
was found between two groups in patients with-
out lactose intolerance (Table-IV). 

Table-IV: Mean age distribution according to 
lactose intolerance present or absent in both 
groups (n=130)

Patients with lactose intolerance it was observed 
in this present study that the mean blood 
glucose during fasting was 5.0±0.49 mmole/L in 
IBS and 5.28±0.56 mmole/L in control group. 
After lactose the mean blood glucose was 
5.67±0.49 mmole/L and 5.97±0.55 in IBS and 
control group respectively. On the other hand, 
patients without lactose intolerance the mean 
blood glucose during fasting was 4.87±0.49 
mmole/L in IBS and 4.82±0.37 mmole/L in control 
group. Similarly, after lactose the mean blood 
glucose was 6.33±0.58 mmole/L and 6.32±0.42 
mmole/L in IBS and control group respectively. 
The mean difference was not statistically signifi-
cant (p>0.05) in patients with lactose intolerance 
and patients without lactose intolerance 
between two groups (Table-V).

Table-V: Mean blood sugar during fasting and 
after lactose in the lactose intolerance present or 
absent in both groups (n=130)

Discussion:
Irritable bowel syndrome is common in our coun-
try. In Bangladesh the prevalence of IBS was found 
to be 8.5% in rural community2. Lactose intoler-
ance is also common in our country.
In this current study it was observed that the mean 
(±SD) age was 31.67 years with range from 17 to 
51 years and 34.73±7.55 years with range from 19 
to 52 years in IBS and control respectively. The age 
distribution between two groups was almost 
similar, no significant (p>0.05) difference was 
found between two groups. Maximum number 
was found in the 3rd decade in both groups. 
Similarly, Gupta et al. 2007 found the mean age 
was 35.5±11.1 years in IBS and 33.5±9.1 years in 
controls9. Corrao et al. (2001) showed the mean 
age at diagnosis was 35·7± 14·1 years in their 

study patients5. In milk intolerance patients the 
mean age was 32.1±13.5 years in male and 
36.1±14.8 years in female. The above findings 
regarding the mean age are comparable with the 
current study. In another study, Farup et al. (2004) 
reported the mean age in their study patients were 
48.8 years and 46.3 years in IBS and control 
respectively10. Hamm et al. (1999) showed the 
mean age of their patient was 45.3 years in IBS and 
44.8 years in control group8.

In this present study male was found 84.0% in IBS 
and 73.3% in control group and male female ratio 
was 4:1 in the whole study subjects. Gupta et al. 
(2007) found male 73.0% and 72.0% in IBS and 
control respectively, which is consistent with the 
present study9. Dean et al. (2005), Andrews et al. 
(2005), Hamm et al. (1999), Corrao et al. (2001) 
found female predominant in their study3-8.

Regarding the occupational status it was found in 
this current series that most of the patients were 
service holder in both groups, which were 40.0% 
in IBS and 63.3% in control group. Housewife was 
found 11.0% in IBS and 10.0% in control group. 

In this series it was observed that lactose intoler-
ance was higher in patients with irritable bowel 
syndrome (IBS), which was 62.0% in IBS and 
43.3% in control, that was not statistically signifi-
cant (p>0.05) between two groups. Bourlioux and 
Pochart (1988) and Scrimshaw and Murray (1988) 
reported in their study that the incidence of lactose 
malabsorption is estimated to be 25.0% in the U.S. 
and as much as 75.0% worldwide12. The 
incidence of lactose malabsorption 23.0% seen by 
Hamm et al. (1999)8. In our country, Madhusud-
han et al. (2016) showed the prevalence of lactose 
intolerance 85.54% in patient having IBS, which is 
comparable to that expected in the general popu-
lation27. 

The high frequency of LI in patients with irritable 
bowel syndrome (IBS) and in HS is in accordance 
with previous reports that show LI to be common 
in India (Gupta et al. 2007) in contrast to devel-
oped countries9. Matthews et al. (2005) document-
ed in their study that this may be related to differ-
ences in genetic, ethnic and geographic back-
ground all of which are known to influence the 
frequency of LI in a population25. Genetic bases for 
differences in loss of lactase activity with increas-
ing age have been reported.

Farup et al. (2004) showed lactose malabsorption 
4.1% in irritable bowel syndrome (IBS) and health 
volunteers 3.8% (P>0.05)10. Hamm et al. (2001) 
mentioned that the lactose HBT was positive in 
66.9% irritable bowel syndrome (IBS) patients, 
while 4.6% patients were classified as hydrogen 
non-producers8.

A total of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series. Lactose 
intolerance found 83.9% in IBS and 76.9% in 
control in male patient. Female was found 16.1% 
and 23.1% in IBS and control group respectively, 
which was not statistically significant (p>0.05) 
between two group. Hamm et al. (2001) showed 
female sex increased the risk of subjective lactose 
intolerance, where OR=2.1 with 95% CI 
(1.1-4.5)8. In the same study, the authors had done 
a lactose hydrogen breath test, performed on 122 
irritable bowel syndrome (IBS) patients, was 
positive in 27.0% and negative in 73.0%. The 
proportion of men to women and was not signifi-
cantly different in those having a positive or nega-
tive LHBT (P>0.05).

In this current study it was observed that the mean 
age was 31.47±8.36 years in IBS and 37.77±10.44 
years in control group in patients with lactose 
Intolerance. Farguson et al. (1984) have shown the 
age distribution not significantly different in those 
having a positive or negative LHBT (P>0.05)16.

Patients with lactose intolerance it was observed in 
this present study that the mean blood glucose 
during fasting was 5.0±0.49 mmole/L in IBS and 
5.28±0.56 mmole/L in control group. After lactose 
the mean blood glucose was 5.67±0.49 mmole/L 
and 5.97±0.55 in IBS and control group respec-
tively. On the other hand, patients without lactose 
intolerance the mean blood glucose during fasting 
was 4.87±0.49 mmole/L in IBS and 4.82±0.37 
mmole/L in control group. Similarly, after lactose 
the mean blood glucose was 6.33±0.58 mmole/L 
and 6.32±0.42 mmole/L in IBS and control group 
respectively. The mean difference was not statisti-
cally significant (p>0.05) in patients with lactose 
intolerance and patients without lactose intoler-
ance between two groups.

Conclusion: 
This observational study was carried out with an 
aim to establish the prevalence of lactose intoler-
ance in persons with IBS (Rome III criteria) and 

without IBS. The study showed lactose intolerance 
is common both in IBS (62.0%) and in control 
group (43.3%). The results of the present study 
showed that age, sex, lactose intolerance were 
almost comparable in both groups, however 
lactose intolerance was higher in patients with 
irritable bowel syndrome (IBS) but is comparable.
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Number of
patients
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Present 62 62.0

Absent 38 38.0

Lactose 
intolerance

Number of 
patients

Percentage

Present 13 43.3

Absent 17 56.7
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Introduction:
Irritable bowel syndrome (IBS) is a common 
disorder worldwide. It is found in 10% to 20% of 
general population using standard diagnostic 
tools such as the Rome II criteria1. In Bangladesh 
the prevalence of IBS was found to be 8.5% in 
rural community2. It is a chronic, relapsing 
gastrointestinal problem, characterized by 

abdominal pain, bloating and changes in bowel 
habit. IBS is troublesome disorder, with a signifi-
cant negative impact on quality of life and social 
functioning in many patients3,4. Lactose intoler-
ance is the most common manifestation of 
disaccharidase deficiency5. Deficiency of the 
intestinal brush border enzyme lactase lead to 
lactose malabsorption (LM), which can result in 

lactose intolerance. Lactose intolerance may be 
congenital, may be acquired. Acquired lactose 
intolerance can again be divided into two way 
such as acquired primary lactase deficiency 
(adult type hypolactasia) and lactase deficiency 
induced by underlying intestinal diseases6. Most 
of the symptoms of IBS can also occur as a result 
of lactose malabsorption7. So symptoms caused 
by lactose malabsorption may be confused with 
those of IBS and the two disordered can also 
co-exist in the same person. So diagnosis of 
lactose intolerance should be tried before the 
diagnosis of IBS is made, at least in patients with 
milk related symptoms. The recent study has 
reviewed the results of numerous investigations 
in more than 1000 IBS patients and found the 
prevalence of LM to be 23%, virtually the same as 
what would be expected in the general US pop-
ulations8. Therefore a test for LM has been 
performed before the diagnosis of IBS is made, 
at least in patients with milk related symptoms. 

Methods:
This descriptive type of observational study was 
carried out in the Department of Gastroenterology 
of BSMMU, Dhaka during July 2010 to September 
2011, to see the prevalence of lactose intolerance 
in persons with irritable bowel syndrome (IBS) 
(Rome III criteria) and without irritable bowel 
syndrome (IBS).
For this purpose, a total number of 100 patients of 
either sex, age 18 years and above fulfilling Rome 
III criteria for IBS were studied and 30 age and sex 
matched people without having any symptoms of 
IBS or organic gastrointestinal disease or systemic 
disease was studied as control group in this study. 
Informed written consent were taken from all study 
subjects.
After initial enrollment clinical history was noted 
in a standard data sheet and they were advised for 
base line investigations. After final selection of 
patients they were advised for lactose tolerance 
test (LTT). For lactose tolerance test fasting blood 
glucose level was measured, then 50gm of lactose 
was given orally and blood glucose was measured 
after 30mins of ingestion of lactose. An increase 
less than 20mg/dL over base line after 30 mins. 
indicate positive lactose intolerance. Statistical 
Analysis was done using the Statistical package for 
social science (SPSS version 16). Test of associa-
tion between lactose intolerance and IBS was 
carried out by Chi square test and Unpaired t-test. 

Ethical issue of this study was approved by institu-
tional review committee of BSMMU, Dhaka. 

Results:
A total of 130 subjects age belonged to 18 to 60 
years of ambulatory patients of both sexes were 
enrolled in this study, out of which 100 patients 
fulfilling Rome III criteria for IBS was consider as 
case and 30 matched people without having any 
symptoms of IBS or organic gastrointestinal disease 
or systemic disease was considered as control 
group. In this current study it was observed that the 
mean (±SD) age was 31.67 years with range from 
17 to 51 years and 34.73±7.55 years with range 
from 19 to 52 years in IBS and control respectively. 
The age distribution between two groups was 
almost similar, no significant (p>0.05) difference 
was found between two groups. Maximum 
number was found in the 3rd decade in both 
groups. In this present study male was found 
84.0% in IBS and 73.3% in control group and male 
female ratio was 4:1 in the whole study subjects 
(Table-I).
Table-I: Age distribution of the study patients 
(n=130)

   

 Regarding the occupational status it was found 
in this current series that most of the patients 
were service holder in both groups, which were 
40.0% in IBS and 63.3% in control group. House-
wife was found 11.0% in IBS and 10.0% in control 
group. In this series it was observed that lactose 
intolerance was higher in patients with irritable 
bowel syndrome (IBS), which was 62.0% in IBS 
and 43.3% in control, that was not statistically 
significant (p>0.05) between two groups. A total 
of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series (Table-II 
& III). Lactose intolerance found 83.9% in IBS and 

76.9% in control in male patient. Female was 
found 16.1% and 23.1% in IBS and control group 
respectively, which was not statistically signifi-
cant (p>0.05) between two group.

Table-II: Distribution of lactose intolerance in 
IBS patients (n=100)

Table-III: Distribution of lactose intolerance in 
control group (n=30)

In this study it was observed in the lactose intoler-
ance patients most of them were service holder in 
both group (43.5% vs. 53.8%) and female patients 
were mostly housewife, which were 11.3% and 
15.4% in IBS and control respectively.
In this current study it was observed that the 
mean age was 31.47±8.36 years in IBS and 
37.77±10.44 years in control group in patients 
with lactose Intolerance. The mean age was 
significantly (p>0.05) younger in IBS group in 
patients having lactose intolerance. On the other 
hand, patients without lactose Intolerance the 
mean age was 32.0±9.06 years and 34.16±6.69 
years in IBS and control group respectively, 
which was almost similar between two groups 
not statistically significant (p>0.05) difference 
was found between two groups in patients with-
out lactose intolerance (Table-IV). 

Table-IV: Mean age distribution according to 
lactose intolerance present or absent in both 
groups (n=130)

Blood glucose
IBS Control

P 
valueMean ±SD Mean ±SD

Present (n=62) (n=13)
Fasting (mmole/L) 5.00 ±0.49 5.28 ±0.56

0.072ns

Range (min-max) (4 -6.5) (4.2 -5.9)
After  lactose (mmole/L) 5.67 ±0.49 5.97 ±0.55

0.053ns

Range (min-max) (4.7 -7.4) (4.9 -6.8)
Absent (n=38) (n=17)
Fasting (mmole/L) 4.87 ±0.49 4.82 ±0.37

0.709ns

Range (min-max) (4 -5.9) (4.2 -5.4)
After  lactose (mmole/L) 6.33 ±0.58 6.32 ±0.42

0.949ns

Range (min-max) (5.1 -7.4) (5.6 -6.9)

Age in years

IBS 
(n=100)

Control 
(n=30)

P
Value

Mean ±SD Mean ±SD

Lactos e intolerance 

(present)
31.47 ±8.36 37.77 ±10.44

0.021s

Range (min -max) (18 -50)  (22 -52)  

Lactose intolerance 
(absent)

32.0 ±9.06 34.18 ±6.69 
0.371ns

Range (min -max) (17 -51) (25 -45)

Patients with lactose intolerance it was observed 
in this present study that the mean blood 
glucose during fasting was 5.0±0.49 mmole/L in 
IBS and 5.28±0.56 mmole/L in control group. 
After lactose the mean blood glucose was 
5.67±0.49 mmole/L and 5.97±0.55 in IBS and 
control group respectively. On the other hand, 
patients without lactose intolerance the mean 
blood glucose during fasting was 4.87±0.49 
mmole/L in IBS and 4.82±0.37 mmole/L in control 
group. Similarly, after lactose the mean blood 
glucose was 6.33±0.58 mmole/L and 6.32±0.42 
mmole/L in IBS and control group respectively. 
The mean difference was not statistically signifi-
cant (p>0.05) in patients with lactose intolerance 
and patients without lactose intolerance 
between two groups (Table-V).

Table-V: Mean blood sugar during fasting and 
after lactose in the lactose intolerance present or 
absent in both groups (n=130)

Discussion:
Irritable bowel syndrome is common in our coun-
try. In Bangladesh the prevalence of IBS was found 
to be 8.5% in rural community2. Lactose intoler-
ance is also common in our country.
In this current study it was observed that the mean 
(±SD) age was 31.67 years with range from 17 to 
51 years and 34.73±7.55 years with range from 19 
to 52 years in IBS and control respectively. The age 
distribution between two groups was almost 
similar, no significant (p>0.05) difference was 
found between two groups. Maximum number 
was found in the 3rd decade in both groups. 
Similarly, Gupta et al. 2007 found the mean age 
was 35.5±11.1 years in IBS and 33.5±9.1 years in 
controls9. Corrao et al. (2001) showed the mean 
age at diagnosis was 35·7± 14·1 years in their 

study patients5. In milk intolerance patients the 
mean age was 32.1±13.5 years in male and 
36.1±14.8 years in female. The above findings 
regarding the mean age are comparable with the 
current study. In another study, Farup et al. (2004) 
reported the mean age in their study patients were 
48.8 years and 46.3 years in IBS and control 
respectively10. Hamm et al. (1999) showed the 
mean age of their patient was 45.3 years in IBS and 
44.8 years in control group8.

In this present study male was found 84.0% in IBS 
and 73.3% in control group and male female ratio 
was 4:1 in the whole study subjects. Gupta et al. 
(2007) found male 73.0% and 72.0% in IBS and 
control respectively, which is consistent with the 
present study9. Dean et al. (2005), Andrews et al. 
(2005), Hamm et al. (1999), Corrao et al. (2001) 
found female predominant in their study3-8.

Regarding the occupational status it was found in 
this current series that most of the patients were 
service holder in both groups, which were 40.0% 
in IBS and 63.3% in control group. Housewife was 
found 11.0% in IBS and 10.0% in control group. 

In this series it was observed that lactose intoler-
ance was higher in patients with irritable bowel 
syndrome (IBS), which was 62.0% in IBS and 
43.3% in control, that was not statistically signifi-
cant (p>0.05) between two groups. Bourlioux and 
Pochart (1988) and Scrimshaw and Murray (1988) 
reported in their study that the incidence of lactose 
malabsorption is estimated to be 25.0% in the U.S. 
and as much as 75.0% worldwide12. The 
incidence of lactose malabsorption 23.0% seen by 
Hamm et al. (1999)8. In our country, Madhusud-
han et al. (2016) showed the prevalence of lactose 
intolerance 85.54% in patient having IBS, which is 
comparable to that expected in the general popu-
lation27. 

The high frequency of LI in patients with irritable 
bowel syndrome (IBS) and in HS is in accordance 
with previous reports that show LI to be common 
in India (Gupta et al. 2007) in contrast to devel-
oped countries9. Matthews et al. (2005) document-
ed in their study that this may be related to differ-
ences in genetic, ethnic and geographic back-
ground all of which are known to influence the 
frequency of LI in a population25. Genetic bases for 
differences in loss of lactase activity with increas-
ing age have been reported.

Farup et al. (2004) showed lactose malabsorption 
4.1% in irritable bowel syndrome (IBS) and health 
volunteers 3.8% (P>0.05)10. Hamm et al. (2001) 
mentioned that the lactose HBT was positive in 
66.9% irritable bowel syndrome (IBS) patients, 
while 4.6% patients were classified as hydrogen 
non-producers8.

A total of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series. Lactose 
intolerance found 83.9% in IBS and 76.9% in 
control in male patient. Female was found 16.1% 
and 23.1% in IBS and control group respectively, 
which was not statistically significant (p>0.05) 
between two group. Hamm et al. (2001) showed 
female sex increased the risk of subjective lactose 
intolerance, where OR=2.1 with 95% CI 
(1.1-4.5)8. In the same study, the authors had done 
a lactose hydrogen breath test, performed on 122 
irritable bowel syndrome (IBS) patients, was 
positive in 27.0% and negative in 73.0%. The 
proportion of men to women and was not signifi-
cantly different in those having a positive or nega-
tive LHBT (P>0.05).

In this current study it was observed that the mean 
age was 31.47±8.36 years in IBS and 37.77±10.44 
years in control group in patients with lactose 
Intolerance. Farguson et al. (1984) have shown the 
age distribution not significantly different in those 
having a positive or negative LHBT (P>0.05)16.

Patients with lactose intolerance it was observed in 
this present study that the mean blood glucose 
during fasting was 5.0±0.49 mmole/L in IBS and 
5.28±0.56 mmole/L in control group. After lactose 
the mean blood glucose was 5.67±0.49 mmole/L 
and 5.97±0.55 in IBS and control group respec-
tively. On the other hand, patients without lactose 
intolerance the mean blood glucose during fasting 
was 4.87±0.49 mmole/L in IBS and 4.82±0.37 
mmole/L in control group. Similarly, after lactose 
the mean blood glucose was 6.33±0.58 mmole/L 
and 6.32±0.42 mmole/L in IBS and control group 
respectively. The mean difference was not statisti-
cally significant (p>0.05) in patients with lactose 
intolerance and patients without lactose intoler-
ance between two groups.

Conclusion: 
This observational study was carried out with an 
aim to establish the prevalence of lactose intoler-
ance in persons with IBS (Rome III criteria) and 

without IBS. The study showed lactose intolerance 
is common both in IBS (62.0%) and in control 
group (43.3%). The results of the present study 
showed that age, sex, lactose intolerance were 
almost comparable in both groups, however 
lactose intolerance was higher in patients with 
irritable bowel syndrome (IBS) but is comparable.
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Prevalence of Lactose Intolerance in Patients

Introduction:
Irritable bowel syndrome (IBS) is a common 
disorder worldwide. It is found in 10% to 20% of 
general population using standard diagnostic 
tools such as the Rome II criteria1. In Bangladesh 
the prevalence of IBS was found to be 8.5% in 
rural community2. It is a chronic, relapsing 
gastrointestinal problem, characterized by 

abdominal pain, bloating and changes in bowel 
habit. IBS is troublesome disorder, with a signifi-
cant negative impact on quality of life and social 
functioning in many patients3,4. Lactose intoler-
ance is the most common manifestation of 
disaccharidase deficiency5. Deficiency of the 
intestinal brush border enzyme lactase lead to 
lactose malabsorption (LM), which can result in 

lactose intolerance. Lactose intolerance may be 
congenital, may be acquired. Acquired lactose 
intolerance can again be divided into two way 
such as acquired primary lactase deficiency 
(adult type hypolactasia) and lactase deficiency 
induced by underlying intestinal diseases6. Most 
of the symptoms of IBS can also occur as a result 
of lactose malabsorption7. So symptoms caused 
by lactose malabsorption may be confused with 
those of IBS and the two disordered can also 
co-exist in the same person. So diagnosis of 
lactose intolerance should be tried before the 
diagnosis of IBS is made, at least in patients with 
milk related symptoms. The recent study has 
reviewed the results of numerous investigations 
in more than 1000 IBS patients and found the 
prevalence of LM to be 23%, virtually the same as 
what would be expected in the general US pop-
ulations8. Therefore a test for LM has been 
performed before the diagnosis of IBS is made, 
at least in patients with milk related symptoms. 

Methods:
This descriptive type of observational study was 
carried out in the Department of Gastroenterology 
of BSMMU, Dhaka during July 2010 to September 
2011, to see the prevalence of lactose intolerance 
in persons with irritable bowel syndrome (IBS) 
(Rome III criteria) and without irritable bowel 
syndrome (IBS).
For this purpose, a total number of 100 patients of 
either sex, age 18 years and above fulfilling Rome 
III criteria for IBS were studied and 30 age and sex 
matched people without having any symptoms of 
IBS or organic gastrointestinal disease or systemic 
disease was studied as control group in this study. 
Informed written consent were taken from all study 
subjects.
After initial enrollment clinical history was noted 
in a standard data sheet and they were advised for 
base line investigations. After final selection of 
patients they were advised for lactose tolerance 
test (LTT). For lactose tolerance test fasting blood 
glucose level was measured, then 50gm of lactose 
was given orally and blood glucose was measured 
after 30mins of ingestion of lactose. An increase 
less than 20mg/dL over base line after 30 mins. 
indicate positive lactose intolerance. Statistical 
Analysis was done using the Statistical package for 
social science (SPSS version 16). Test of associa-
tion between lactose intolerance and IBS was 
carried out by Chi square test and Unpaired t-test. 

Ethical issue of this study was approved by institu-
tional review committee of BSMMU, Dhaka. 

Results:
A total of 130 subjects age belonged to 18 to 60 
years of ambulatory patients of both sexes were 
enrolled in this study, out of which 100 patients 
fulfilling Rome III criteria for IBS was consider as 
case and 30 matched people without having any 
symptoms of IBS or organic gastrointestinal disease 
or systemic disease was considered as control 
group. In this current study it was observed that the 
mean (±SD) age was 31.67 years with range from 
17 to 51 years and 34.73±7.55 years with range 
from 19 to 52 years in IBS and control respectively. 
The age distribution between two groups was 
almost similar, no significant (p>0.05) difference 
was found between two groups. Maximum 
number was found in the 3rd decade in both 
groups. In this present study male was found 
84.0% in IBS and 73.3% in control group and male 
female ratio was 4:1 in the whole study subjects 
(Table-I).
Table-I: Age distribution of the study patients 
(n=130)

   

 Regarding the occupational status it was found 
in this current series that most of the patients 
were service holder in both groups, which were 
40.0% in IBS and 63.3% in control group. House-
wife was found 11.0% in IBS and 10.0% in control 
group. In this series it was observed that lactose 
intolerance was higher in patients with irritable 
bowel syndrome (IBS), which was 62.0% in IBS 
and 43.3% in control, that was not statistically 
significant (p>0.05) between two groups. A total 
of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series (Table-II 
& III). Lactose intolerance found 83.9% in IBS and 

76.9% in control in male patient. Female was 
found 16.1% and 23.1% in IBS and control group 
respectively, which was not statistically signifi-
cant (p>0.05) between two group.

Table-II: Distribution of lactose intolerance in 
IBS patients (n=100)

Table-III: Distribution of lactose intolerance in 
control group (n=30)

In this study it was observed in the lactose intoler-
ance patients most of them were service holder in 
both group (43.5% vs. 53.8%) and female patients 
were mostly housewife, which were 11.3% and 
15.4% in IBS and control respectively.
In this current study it was observed that the 
mean age was 31.47±8.36 years in IBS and 
37.77±10.44 years in control group in patients 
with lactose Intolerance. The mean age was 
significantly (p>0.05) younger in IBS group in 
patients having lactose intolerance. On the other 
hand, patients without lactose Intolerance the 
mean age was 32.0±9.06 years and 34.16±6.69 
years in IBS and control group respectively, 
which was almost similar between two groups 
not statistically significant (p>0.05) difference 
was found between two groups in patients with-
out lactose intolerance (Table-IV). 

Table-IV: Mean age distribution according to 
lactose intolerance present or absent in both 
groups (n=130)

Patients with lactose intolerance it was observed 
in this present study that the mean blood 
glucose during fasting was 5.0±0.49 mmole/L in 
IBS and 5.28±0.56 mmole/L in control group. 
After lactose the mean blood glucose was 
5.67±0.49 mmole/L and 5.97±0.55 in IBS and 
control group respectively. On the other hand, 
patients without lactose intolerance the mean 
blood glucose during fasting was 4.87±0.49 
mmole/L in IBS and 4.82±0.37 mmole/L in control 
group. Similarly, after lactose the mean blood 
glucose was 6.33±0.58 mmole/L and 6.32±0.42 
mmole/L in IBS and control group respectively. 
The mean difference was not statistically signifi-
cant (p>0.05) in patients with lactose intolerance 
and patients without lactose intolerance 
between two groups (Table-V).

Table-V: Mean blood sugar during fasting and 
after lactose in the lactose intolerance present or 
absent in both groups (n=130)

Discussion:
Irritable bowel syndrome is common in our coun-
try. In Bangladesh the prevalence of IBS was found 
to be 8.5% in rural community2. Lactose intoler-
ance is also common in our country.
In this current study it was observed that the mean 
(±SD) age was 31.67 years with range from 17 to 
51 years and 34.73±7.55 years with range from 19 
to 52 years in IBS and control respectively. The age 
distribution between two groups was almost 
similar, no significant (p>0.05) difference was 
found between two groups. Maximum number 
was found in the 3rd decade in both groups. 
Similarly, Gupta et al. 2007 found the mean age 
was 35.5±11.1 years in IBS and 33.5±9.1 years in 
controls9. Corrao et al. (2001) showed the mean 
age at diagnosis was 35·7± 14·1 years in their 

study patients5. In milk intolerance patients the 
mean age was 32.1±13.5 years in male and 
36.1±14.8 years in female. The above findings 
regarding the mean age are comparable with the 
current study. In another study, Farup et al. (2004) 
reported the mean age in their study patients were 
48.8 years and 46.3 years in IBS and control 
respectively10. Hamm et al. (1999) showed the 
mean age of their patient was 45.3 years in IBS and 
44.8 years in control group8.

In this present study male was found 84.0% in IBS 
and 73.3% in control group and male female ratio 
was 4:1 in the whole study subjects. Gupta et al. 
(2007) found male 73.0% and 72.0% in IBS and 
control respectively, which is consistent with the 
present study9. Dean et al. (2005), Andrews et al. 
(2005), Hamm et al. (1999), Corrao et al. (2001) 
found female predominant in their study3-8.

Regarding the occupational status it was found in 
this current series that most of the patients were 
service holder in both groups, which were 40.0% 
in IBS and 63.3% in control group. Housewife was 
found 11.0% in IBS and 10.0% in control group. 

In this series it was observed that lactose intoler-
ance was higher in patients with irritable bowel 
syndrome (IBS), which was 62.0% in IBS and 
43.3% in control, that was not statistically signifi-
cant (p>0.05) between two groups. Bourlioux and 
Pochart (1988) and Scrimshaw and Murray (1988) 
reported in their study that the incidence of lactose 
malabsorption is estimated to be 25.0% in the U.S. 
and as much as 75.0% worldwide12. The 
incidence of lactose malabsorption 23.0% seen by 
Hamm et al. (1999)8. In our country, Madhusud-
han et al. (2016) showed the prevalence of lactose 
intolerance 85.54% in patient having IBS, which is 
comparable to that expected in the general popu-
lation27. 

The high frequency of LI in patients with irritable 
bowel syndrome (IBS) and in HS is in accordance 
with previous reports that show LI to be common 
in India (Gupta et al. 2007) in contrast to devel-
oped countries9. Matthews et al. (2005) document-
ed in their study that this may be related to differ-
ences in genetic, ethnic and geographic back-
ground all of which are known to influence the 
frequency of LI in a population25. Genetic bases for 
differences in loss of lactase activity with increas-
ing age have been reported.

Farup et al. (2004) showed lactose malabsorption 
4.1% in irritable bowel syndrome (IBS) and health 
volunteers 3.8% (P>0.05)10. Hamm et al. (2001) 
mentioned that the lactose HBT was positive in 
66.9% irritable bowel syndrome (IBS) patients, 
while 4.6% patients were classified as hydrogen 
non-producers8.

A total of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series. Lactose 
intolerance found 83.9% in IBS and 76.9% in 
control in male patient. Female was found 16.1% 
and 23.1% in IBS and control group respectively, 
which was not statistically significant (p>0.05) 
between two group. Hamm et al. (2001) showed 
female sex increased the risk of subjective lactose 
intolerance, where OR=2.1 with 95% CI 
(1.1-4.5)8. In the same study, the authors had done 
a lactose hydrogen breath test, performed on 122 
irritable bowel syndrome (IBS) patients, was 
positive in 27.0% and negative in 73.0%. The 
proportion of men to women and was not signifi-
cantly different in those having a positive or nega-
tive LHBT (P>0.05).

In this current study it was observed that the mean 
age was 31.47±8.36 years in IBS and 37.77±10.44 
years in control group in patients with lactose 
Intolerance. Farguson et al. (1984) have shown the 
age distribution not significantly different in those 
having a positive or negative LHBT (P>0.05)16.

Patients with lactose intolerance it was observed in 
this present study that the mean blood glucose 
during fasting was 5.0±0.49 mmole/L in IBS and 
5.28±0.56 mmole/L in control group. After lactose 
the mean blood glucose was 5.67±0.49 mmole/L 
and 5.97±0.55 in IBS and control group respec-
tively. On the other hand, patients without lactose 
intolerance the mean blood glucose during fasting 
was 4.87±0.49 mmole/L in IBS and 4.82±0.37 
mmole/L in control group. Similarly, after lactose 
the mean blood glucose was 6.33±0.58 mmole/L 
and 6.32±0.42 mmole/L in IBS and control group 
respectively. The mean difference was not statisti-
cally significant (p>0.05) in patients with lactose 
intolerance and patients without lactose intoler-
ance between two groups.

Conclusion: 
This observational study was carried out with an 
aim to establish the prevalence of lactose intoler-
ance in persons with IBS (Rome III criteria) and 

without IBS. The study showed lactose intolerance 
is common both in IBS (62.0%) and in control 
group (43.3%). The results of the present study 
showed that age, sex, lactose intolerance were 
almost comparable in both groups, however 
lactose intolerance was higher in patients with 
irritable bowel syndrome (IBS) but is comparable.
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Introduction:
Irritable bowel syndrome (IBS) is a common 
disorder worldwide. It is found in 10% to 20% of 
general population using standard diagnostic 
tools such as the Rome II criteria1. In Bangladesh 
the prevalence of IBS was found to be 8.5% in 
rural community2. It is a chronic, relapsing 
gastrointestinal problem, characterized by 

abdominal pain, bloating and changes in bowel 
habit. IBS is troublesome disorder, with a signifi-
cant negative impact on quality of life and social 
functioning in many patients3,4. Lactose intoler-
ance is the most common manifestation of 
disaccharidase deficiency5. Deficiency of the 
intestinal brush border enzyme lactase lead to 
lactose malabsorption (LM), which can result in 

lactose intolerance. Lactose intolerance may be 
congenital, may be acquired. Acquired lactose 
intolerance can again be divided into two way 
such as acquired primary lactase deficiency 
(adult type hypolactasia) and lactase deficiency 
induced by underlying intestinal diseases6. Most 
of the symptoms of IBS can also occur as a result 
of lactose malabsorption7. So symptoms caused 
by lactose malabsorption may be confused with 
those of IBS and the two disordered can also 
co-exist in the same person. So diagnosis of 
lactose intolerance should be tried before the 
diagnosis of IBS is made, at least in patients with 
milk related symptoms. The recent study has 
reviewed the results of numerous investigations 
in more than 1000 IBS patients and found the 
prevalence of LM to be 23%, virtually the same as 
what would be expected in the general US pop-
ulations8. Therefore a test for LM has been 
performed before the diagnosis of IBS is made, 
at least in patients with milk related symptoms. 

Methods:
This descriptive type of observational study was 
carried out in the Department of Gastroenterology 
of BSMMU, Dhaka during July 2010 to September 
2011, to see the prevalence of lactose intolerance 
in persons with irritable bowel syndrome (IBS) 
(Rome III criteria) and without irritable bowel 
syndrome (IBS).
For this purpose, a total number of 100 patients of 
either sex, age 18 years and above fulfilling Rome 
III criteria for IBS were studied and 30 age and sex 
matched people without having any symptoms of 
IBS or organic gastrointestinal disease or systemic 
disease was studied as control group in this study. 
Informed written consent were taken from all study 
subjects.
After initial enrollment clinical history was noted 
in a standard data sheet and they were advised for 
base line investigations. After final selection of 
patients they were advised for lactose tolerance 
test (LTT). For lactose tolerance test fasting blood 
glucose level was measured, then 50gm of lactose 
was given orally and blood glucose was measured 
after 30mins of ingestion of lactose. An increase 
less than 20mg/dL over base line after 30 mins. 
indicate positive lactose intolerance. Statistical 
Analysis was done using the Statistical package for 
social science (SPSS version 16). Test of associa-
tion between lactose intolerance and IBS was 
carried out by Chi square test and Unpaired t-test. 

Ethical issue of this study was approved by institu-
tional review committee of BSMMU, Dhaka. 

Results:
A total of 130 subjects age belonged to 18 to 60 
years of ambulatory patients of both sexes were 
enrolled in this study, out of which 100 patients 
fulfilling Rome III criteria for IBS was consider as 
case and 30 matched people without having any 
symptoms of IBS or organic gastrointestinal disease 
or systemic disease was considered as control 
group. In this current study it was observed that the 
mean (±SD) age was 31.67 years with range from 
17 to 51 years and 34.73±7.55 years with range 
from 19 to 52 years in IBS and control respectively. 
The age distribution between two groups was 
almost similar, no significant (p>0.05) difference 
was found between two groups. Maximum 
number was found in the 3rd decade in both 
groups. In this present study male was found 
84.0% in IBS and 73.3% in control group and male 
female ratio was 4:1 in the whole study subjects 
(Table-I).
Table-I: Age distribution of the study patients 
(n=130)

   

 Regarding the occupational status it was found 
in this current series that most of the patients 
were service holder in both groups, which were 
40.0% in IBS and 63.3% in control group. House-
wife was found 11.0% in IBS and 10.0% in control 
group. In this series it was observed that lactose 
intolerance was higher in patients with irritable 
bowel syndrome (IBS), which was 62.0% in IBS 
and 43.3% in control, that was not statistically 
significant (p>0.05) between two groups. A total 
of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series (Table-II 
& III). Lactose intolerance found 83.9% in IBS and 

76.9% in control in male patient. Female was 
found 16.1% and 23.1% in IBS and control group 
respectively, which was not statistically signifi-
cant (p>0.05) between two group.

Table-II: Distribution of lactose intolerance in 
IBS patients (n=100)

Table-III: Distribution of lactose intolerance in 
control group (n=30)

In this study it was observed in the lactose intoler-
ance patients most of them were service holder in 
both group (43.5% vs. 53.8%) and female patients 
were mostly housewife, which were 11.3% and 
15.4% in IBS and control respectively.
In this current study it was observed that the 
mean age was 31.47±8.36 years in IBS and 
37.77±10.44 years in control group in patients 
with lactose Intolerance. The mean age was 
significantly (p>0.05) younger in IBS group in 
patients having lactose intolerance. On the other 
hand, patients without lactose Intolerance the 
mean age was 32.0±9.06 years and 34.16±6.69 
years in IBS and control group respectively, 
which was almost similar between two groups 
not statistically significant (p>0.05) difference 
was found between two groups in patients with-
out lactose intolerance (Table-IV). 

Table-IV: Mean age distribution according to 
lactose intolerance present or absent in both 
groups (n=130)

Patients with lactose intolerance it was observed 
in this present study that the mean blood 
glucose during fasting was 5.0±0.49 mmole/L in 
IBS and 5.28±0.56 mmole/L in control group. 
After lactose the mean blood glucose was 
5.67±0.49 mmole/L and 5.97±0.55 in IBS and 
control group respectively. On the other hand, 
patients without lactose intolerance the mean 
blood glucose during fasting was 4.87±0.49 
mmole/L in IBS and 4.82±0.37 mmole/L in control 
group. Similarly, after lactose the mean blood 
glucose was 6.33±0.58 mmole/L and 6.32±0.42 
mmole/L in IBS and control group respectively. 
The mean difference was not statistically signifi-
cant (p>0.05) in patients with lactose intolerance 
and patients without lactose intolerance 
between two groups (Table-V).

Table-V: Mean blood sugar during fasting and 
after lactose in the lactose intolerance present or 
absent in both groups (n=130)

Discussion:
Irritable bowel syndrome is common in our coun-
try. In Bangladesh the prevalence of IBS was found 
to be 8.5% in rural community2. Lactose intoler-
ance is also common in our country.
In this current study it was observed that the mean 
(±SD) age was 31.67 years with range from 17 to 
51 years and 34.73±7.55 years with range from 19 
to 52 years in IBS and control respectively. The age 
distribution between two groups was almost 
similar, no significant (p>0.05) difference was 
found between two groups. Maximum number 
was found in the 3rd decade in both groups. 
Similarly, Gupta et al. 2007 found the mean age 
was 35.5±11.1 years in IBS and 33.5±9.1 years in 
controls9. Corrao et al. (2001) showed the mean 
age at diagnosis was 35·7± 14·1 years in their 

study patients5. In milk intolerance patients the 
mean age was 32.1±13.5 years in male and 
36.1±14.8 years in female. The above findings 
regarding the mean age are comparable with the 
current study. In another study, Farup et al. (2004) 
reported the mean age in their study patients were 
48.8 years and 46.3 years in IBS and control 
respectively10. Hamm et al. (1999) showed the 
mean age of their patient was 45.3 years in IBS and 
44.8 years in control group8.

In this present study male was found 84.0% in IBS 
and 73.3% in control group and male female ratio 
was 4:1 in the whole study subjects. Gupta et al. 
(2007) found male 73.0% and 72.0% in IBS and 
control respectively, which is consistent with the 
present study9. Dean et al. (2005), Andrews et al. 
(2005), Hamm et al. (1999), Corrao et al. (2001) 
found female predominant in their study3-8.

Regarding the occupational status it was found in 
this current series that most of the patients were 
service holder in both groups, which were 40.0% 
in IBS and 63.3% in control group. Housewife was 
found 11.0% in IBS and 10.0% in control group. 

In this series it was observed that lactose intoler-
ance was higher in patients with irritable bowel 
syndrome (IBS), which was 62.0% in IBS and 
43.3% in control, that was not statistically signifi-
cant (p>0.05) between two groups. Bourlioux and 
Pochart (1988) and Scrimshaw and Murray (1988) 
reported in their study that the incidence of lactose 
malabsorption is estimated to be 25.0% in the U.S. 
and as much as 75.0% worldwide12. The 
incidence of lactose malabsorption 23.0% seen by 
Hamm et al. (1999)8. In our country, Madhusud-
han et al. (2016) showed the prevalence of lactose 
intolerance 85.54% in patient having IBS, which is 
comparable to that expected in the general popu-
lation27. 

The high frequency of LI in patients with irritable 
bowel syndrome (IBS) and in HS is in accordance 
with previous reports that show LI to be common 
in India (Gupta et al. 2007) in contrast to devel-
oped countries9. Matthews et al. (2005) document-
ed in their study that this may be related to differ-
ences in genetic, ethnic and geographic back-
ground all of which are known to influence the 
frequency of LI in a population25. Genetic bases for 
differences in loss of lactase activity with increas-
ing age have been reported.

Farup et al. (2004) showed lactose malabsorption 
4.1% in irritable bowel syndrome (IBS) and health 
volunteers 3.8% (P>0.05)10. Hamm et al. (2001) 
mentioned that the lactose HBT was positive in 
66.9% irritable bowel syndrome (IBS) patients, 
while 4.6% patients were classified as hydrogen 
non-producers8.

A total of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series. Lactose 
intolerance found 83.9% in IBS and 76.9% in 
control in male patient. Female was found 16.1% 
and 23.1% in IBS and control group respectively, 
which was not statistically significant (p>0.05) 
between two group. Hamm et al. (2001) showed 
female sex increased the risk of subjective lactose 
intolerance, where OR=2.1 with 95% CI 
(1.1-4.5)8. In the same study, the authors had done 
a lactose hydrogen breath test, performed on 122 
irritable bowel syndrome (IBS) patients, was 
positive in 27.0% and negative in 73.0%. The 
proportion of men to women and was not signifi-
cantly different in those having a positive or nega-
tive LHBT (P>0.05).

In this current study it was observed that the mean 
age was 31.47±8.36 years in IBS and 37.77±10.44 
years in control group in patients with lactose 
Intolerance. Farguson et al. (1984) have shown the 
age distribution not significantly different in those 
having a positive or negative LHBT (P>0.05)16.

Patients with lactose intolerance it was observed in 
this present study that the mean blood glucose 
during fasting was 5.0±0.49 mmole/L in IBS and 
5.28±0.56 mmole/L in control group. After lactose 
the mean blood glucose was 5.67±0.49 mmole/L 
and 5.97±0.55 in IBS and control group respec-
tively. On the other hand, patients without lactose 
intolerance the mean blood glucose during fasting 
was 4.87±0.49 mmole/L in IBS and 4.82±0.37 
mmole/L in control group. Similarly, after lactose 
the mean blood glucose was 6.33±0.58 mmole/L 
and 6.32±0.42 mmole/L in IBS and control group 
respectively. The mean difference was not statisti-
cally significant (p>0.05) in patients with lactose 
intolerance and patients without lactose intoler-
ance between two groups.

Conclusion: 
This observational study was carried out with an 
aim to establish the prevalence of lactose intoler-
ance in persons with IBS (Rome III criteria) and 

without IBS. The study showed lactose intolerance 
is common both in IBS (62.0%) and in control 
group (43.3%). The results of the present study 
showed that age, sex, lactose intolerance were 
almost comparable in both groups, however 
lactose intolerance was higher in patients with 
irritable bowel syndrome (IBS) but is comparable.
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Introduction:
Irritable bowel syndrome (IBS) is a common 
disorder worldwide. It is found in 10% to 20% of 
general population using standard diagnostic 
tools such as the Rome II criteria1. In Bangladesh 
the prevalence of IBS was found to be 8.5% in 
rural community2. It is a chronic, relapsing 
gastrointestinal problem, characterized by 

abdominal pain, bloating and changes in bowel 
habit. IBS is troublesome disorder, with a signifi-
cant negative impact on quality of life and social 
functioning in many patients3,4. Lactose intoler-
ance is the most common manifestation of 
disaccharidase deficiency5. Deficiency of the 
intestinal brush border enzyme lactase lead to 
lactose malabsorption (LM), which can result in 

lactose intolerance. Lactose intolerance may be 
congenital, may be acquired. Acquired lactose 
intolerance can again be divided into two way 
such as acquired primary lactase deficiency 
(adult type hypolactasia) and lactase deficiency 
induced by underlying intestinal diseases6. Most 
of the symptoms of IBS can also occur as a result 
of lactose malabsorption7. So symptoms caused 
by lactose malabsorption may be confused with 
those of IBS and the two disordered can also 
co-exist in the same person. So diagnosis of 
lactose intolerance should be tried before the 
diagnosis of IBS is made, at least in patients with 
milk related symptoms. The recent study has 
reviewed the results of numerous investigations 
in more than 1000 IBS patients and found the 
prevalence of LM to be 23%, virtually the same as 
what would be expected in the general US pop-
ulations8. Therefore a test for LM has been 
performed before the diagnosis of IBS is made, 
at least in patients with milk related symptoms. 

Methods:
This descriptive type of observational study was 
carried out in the Department of Gastroenterology 
of BSMMU, Dhaka during July 2010 to September 
2011, to see the prevalence of lactose intolerance 
in persons with irritable bowel syndrome (IBS) 
(Rome III criteria) and without irritable bowel 
syndrome (IBS).
For this purpose, a total number of 100 patients of 
either sex, age 18 years and above fulfilling Rome 
III criteria for IBS were studied and 30 age and sex 
matched people without having any symptoms of 
IBS or organic gastrointestinal disease or systemic 
disease was studied as control group in this study. 
Informed written consent were taken from all study 
subjects.
After initial enrollment clinical history was noted 
in a standard data sheet and they were advised for 
base line investigations. After final selection of 
patients they were advised for lactose tolerance 
test (LTT). For lactose tolerance test fasting blood 
glucose level was measured, then 50gm of lactose 
was given orally and blood glucose was measured 
after 30mins of ingestion of lactose. An increase 
less than 20mg/dL over base line after 30 mins. 
indicate positive lactose intolerance. Statistical 
Analysis was done using the Statistical package for 
social science (SPSS version 16). Test of associa-
tion between lactose intolerance and IBS was 
carried out by Chi square test and Unpaired t-test. 

Ethical issue of this study was approved by institu-
tional review committee of BSMMU, Dhaka. 

Results:
A total of 130 subjects age belonged to 18 to 60 
years of ambulatory patients of both sexes were 
enrolled in this study, out of which 100 patients 
fulfilling Rome III criteria for IBS was consider as 
case and 30 matched people without having any 
symptoms of IBS or organic gastrointestinal disease 
or systemic disease was considered as control 
group. In this current study it was observed that the 
mean (±SD) age was 31.67 years with range from 
17 to 51 years and 34.73±7.55 years with range 
from 19 to 52 years in IBS and control respectively. 
The age distribution between two groups was 
almost similar, no significant (p>0.05) difference 
was found between two groups. Maximum 
number was found in the 3rd decade in both 
groups. In this present study male was found 
84.0% in IBS and 73.3% in control group and male 
female ratio was 4:1 in the whole study subjects 
(Table-I).
Table-I: Age distribution of the study patients 
(n=130)

   

 Regarding the occupational status it was found 
in this current series that most of the patients 
were service holder in both groups, which were 
40.0% in IBS and 63.3% in control group. House-
wife was found 11.0% in IBS and 10.0% in control 
group. In this series it was observed that lactose 
intolerance was higher in patients with irritable 
bowel syndrome (IBS), which was 62.0% in IBS 
and 43.3% in control, that was not statistically 
significant (p>0.05) between two groups. A total 
of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series (Table-II 
& III). Lactose intolerance found 83.9% in IBS and 

76.9% in control in male patient. Female was 
found 16.1% and 23.1% in IBS and control group 
respectively, which was not statistically signifi-
cant (p>0.05) between two group.

Table-II: Distribution of lactose intolerance in 
IBS patients (n=100)

Table-III: Distribution of lactose intolerance in 
control group (n=30)

In this study it was observed in the lactose intoler-
ance patients most of them were service holder in 
both group (43.5% vs. 53.8%) and female patients 
were mostly housewife, which were 11.3% and 
15.4% in IBS and control respectively.
In this current study it was observed that the 
mean age was 31.47±8.36 years in IBS and 
37.77±10.44 years in control group in patients 
with lactose Intolerance. The mean age was 
significantly (p>0.05) younger in IBS group in 
patients having lactose intolerance. On the other 
hand, patients without lactose Intolerance the 
mean age was 32.0±9.06 years and 34.16±6.69 
years in IBS and control group respectively, 
which was almost similar between two groups 
not statistically significant (p>0.05) difference 
was found between two groups in patients with-
out lactose intolerance (Table-IV). 

Table-IV: Mean age distribution according to 
lactose intolerance present or absent in both 
groups (n=130)

Patients with lactose intolerance it was observed 
in this present study that the mean blood 
glucose during fasting was 5.0±0.49 mmole/L in 
IBS and 5.28±0.56 mmole/L in control group. 
After lactose the mean blood glucose was 
5.67±0.49 mmole/L and 5.97±0.55 in IBS and 
control group respectively. On the other hand, 
patients without lactose intolerance the mean 
blood glucose during fasting was 4.87±0.49 
mmole/L in IBS and 4.82±0.37 mmole/L in control 
group. Similarly, after lactose the mean blood 
glucose was 6.33±0.58 mmole/L and 6.32±0.42 
mmole/L in IBS and control group respectively. 
The mean difference was not statistically signifi-
cant (p>0.05) in patients with lactose intolerance 
and patients without lactose intolerance 
between two groups (Table-V).

Table-V: Mean blood sugar during fasting and 
after lactose in the lactose intolerance present or 
absent in both groups (n=130)

Discussion:
Irritable bowel syndrome is common in our coun-
try. In Bangladesh the prevalence of IBS was found 
to be 8.5% in rural community2. Lactose intoler-
ance is also common in our country.
In this current study it was observed that the mean 
(±SD) age was 31.67 years with range from 17 to 
51 years and 34.73±7.55 years with range from 19 
to 52 years in IBS and control respectively. The age 
distribution between two groups was almost 
similar, no significant (p>0.05) difference was 
found between two groups. Maximum number 
was found in the 3rd decade in both groups. 
Similarly, Gupta et al. 2007 found the mean age 
was 35.5±11.1 years in IBS and 33.5±9.1 years in 
controls9. Corrao et al. (2001) showed the mean 
age at diagnosis was 35·7± 14·1 years in their 

study patients5. In milk intolerance patients the 
mean age was 32.1±13.5 years in male and 
36.1±14.8 years in female. The above findings 
regarding the mean age are comparable with the 
current study. In another study, Farup et al. (2004) 
reported the mean age in their study patients were 
48.8 years and 46.3 years in IBS and control 
respectively10. Hamm et al. (1999) showed the 
mean age of their patient was 45.3 years in IBS and 
44.8 years in control group8.

In this present study male was found 84.0% in IBS 
and 73.3% in control group and male female ratio 
was 4:1 in the whole study subjects. Gupta et al. 
(2007) found male 73.0% and 72.0% in IBS and 
control respectively, which is consistent with the 
present study9. Dean et al. (2005), Andrews et al. 
(2005), Hamm et al. (1999), Corrao et al. (2001) 
found female predominant in their study3-8.

Regarding the occupational status it was found in 
this current series that most of the patients were 
service holder in both groups, which were 40.0% 
in IBS and 63.3% in control group. Housewife was 
found 11.0% in IBS and 10.0% in control group. 

In this series it was observed that lactose intoler-
ance was higher in patients with irritable bowel 
syndrome (IBS), which was 62.0% in IBS and 
43.3% in control, that was not statistically signifi-
cant (p>0.05) between two groups. Bourlioux and 
Pochart (1988) and Scrimshaw and Murray (1988) 
reported in their study that the incidence of lactose 
malabsorption is estimated to be 25.0% in the U.S. 
and as much as 75.0% worldwide12. The 
incidence of lactose malabsorption 23.0% seen by 
Hamm et al. (1999)8. In our country, Madhusud-
han et al. (2016) showed the prevalence of lactose 
intolerance 85.54% in patient having IBS, which is 
comparable to that expected in the general popu-
lation27. 

The high frequency of LI in patients with irritable 
bowel syndrome (IBS) and in HS is in accordance 
with previous reports that show LI to be common 
in India (Gupta et al. 2007) in contrast to devel-
oped countries9. Matthews et al. (2005) document-
ed in their study that this may be related to differ-
ences in genetic, ethnic and geographic back-
ground all of which are known to influence the 
frequency of LI in a population25. Genetic bases for 
differences in loss of lactase activity with increas-
ing age have been reported.

Farup et al. (2004) showed lactose malabsorption 
4.1% in irritable bowel syndrome (IBS) and health 
volunteers 3.8% (P>0.05)10. Hamm et al. (2001) 
mentioned that the lactose HBT was positive in 
66.9% irritable bowel syndrome (IBS) patients, 
while 4.6% patients were classified as hydrogen 
non-producers8.

A total of 62 in IBS and 13 in control groups having 
lactose intolerance in this present series. Lactose 
intolerance found 83.9% in IBS and 76.9% in 
control in male patient. Female was found 16.1% 
and 23.1% in IBS and control group respectively, 
which was not statistically significant (p>0.05) 
between two group. Hamm et al. (2001) showed 
female sex increased the risk of subjective lactose 
intolerance, where OR=2.1 with 95% CI 
(1.1-4.5)8. In the same study, the authors had done 
a lactose hydrogen breath test, performed on 122 
irritable bowel syndrome (IBS) patients, was 
positive in 27.0% and negative in 73.0%. The 
proportion of men to women and was not signifi-
cantly different in those having a positive or nega-
tive LHBT (P>0.05).

In this current study it was observed that the mean 
age was 31.47±8.36 years in IBS and 37.77±10.44 
years in control group in patients with lactose 
Intolerance. Farguson et al. (1984) have shown the 
age distribution not significantly different in those 
having a positive or negative LHBT (P>0.05)16.

Patients with lactose intolerance it was observed in 
this present study that the mean blood glucose 
during fasting was 5.0±0.49 mmole/L in IBS and 
5.28±0.56 mmole/L in control group. After lactose 
the mean blood glucose was 5.67±0.49 mmole/L 
and 5.97±0.55 in IBS and control group respec-
tively. On the other hand, patients without lactose 
intolerance the mean blood glucose during fasting 
was 4.87±0.49 mmole/L in IBS and 4.82±0.37 
mmole/L in control group. Similarly, after lactose 
the mean blood glucose was 6.33±0.58 mmole/L 
and 6.32±0.42 mmole/L in IBS and control group 
respectively. The mean difference was not statisti-
cally significant (p>0.05) in patients with lactose 
intolerance and patients without lactose intoler-
ance between two groups.

Conclusion: 
This observational study was carried out with an 
aim to establish the prevalence of lactose intoler-
ance in persons with IBS (Rome III criteria) and 

without IBS. The study showed lactose intolerance 
is common both in IBS (62.0%) and in control 
group (43.3%). The results of the present study 
showed that age, sex, lactose intolerance were 
almost comparable in both groups, however 
lactose intolerance was higher in patients with 
irritable bowel syndrome (IBS) but is comparable.
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Abstract:
Background: 
In men, human chorionic gonadotropin (HCG) injection can be applied 
not only to the hypogonadotropic hypogonadism, but also to the 
oligospermia with nomal gonadotrophin level. Objective: The objec-
tive of this was to evaluate the effect of HCG therapy on semen param-
eters in normogonadotropic men suffering from oligospermia.
Methods:
It is a descriptive type of cross sectional study. Done in a government 
registered private laboratory – LAB A ONE INFERTILITY CENTRE; Rang-
pur Bangladesh, Over a period of 5 years from January 2016 to Decem-
ber 2020. Total 600 patients were taken randomly having sperm count 
around 1 lac /ml semen. Prestructured questionnaire was filled after 
proper counseling. Local ethical committee clearance was taken. Data 
was analysed by SPss version 23 and ploted as frequency percent.
Result:
Total 75% patients belonged to age group between 20 – 30 years. 66% 
patients got Letrogol on the basis of s. oestradoil. 45. 16% patients 
improved semen count about 5 fold within 21 days treatment with 
inj: HCG 5000 IU intramuscular twice weekly. 
Conclusion:
Total sperm output increased by on average of semen concentration, 
the percentage of motile sperm, and the proportions of normally 
formed spermatozoa. So by observation of study that this type of 
treatment may be a blessing for oligospermic patient in low economic 
resort of so far IVF.
Key words: Oligospermia, HCG 
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Introduction:
Oligospermia is a male fertility issue characterized 
by a low sperm count. Other aspects of the sexual 
health of men with this condition are typical. This 
includes the ability to get and maintain an 
erection, as well as produce ejaculation at 
orgasm. Sperm count in male ejaculate can vary 
throughout their life. A healthy sperm amount is 
often necessary for fertility. The World Health 
Organization (WHO) classifies sperm counts at 
or above 15 million sperm per millilitre (ml)of 
semen as average.1 Anything below that is consid-
ered low and is diagnosed as oligospermia. Mild 
oligospermia is 10 to 15 million sperm/mL. 
Moderate oligospermia is considered 5 to 10 
million sperm/mL. Severe oligospermia is diag-
nosed when sperm counts fall between 0 and 
5 million sperm/mL.It’s unclear how many men 

have low sperm counts in their semen. This is, 
in part, because not everyone with the condi-
tion is diagnosed. Only men who have diffi-
culty with conceiving naturally and ultimately 
seek help may be diagnosed.2

Various treatments are available for the infertile 
couple, ranging from optimizing the current 
semen parameters with medical therapy to 
minor surgical procedures and finally to com-
plex sperm retrieval like ART. Technological 
advancements in assisted reproduction make 
conceiving a child possible with viable sperm 
and egg. While the workup has traditionally been 
delayed until a couple has been unable to 
conceive for 12 months, beginning the workup at 
the first visit is nowrecommended.3 The pituitary 
gland, which lies on a stalk beneath the hypothal-
amus in the sellaturcica, contains the gonadotrop-

ic cells that produce both FSH and LH. These are 
glycopeptides with a molecular weight of 10,000 
daltons. They are made up of an alpha chain that 
is identical with that of hCG and Thyroid Stimu-
lating Hormone (TSH) and a beta chain that is 
unique for each. FSH has a lower plasma 
con-centration and longer half-life than LH, and it 
has less obvious pulsatile changes.4 The pulsatile 
nature of Gonadotropin Releasing Hormone 
(GnRH) is essential for normal gonadotropin 
release; a continuous stimulation inhibits their 
secretion.5 After release into the systemic circula-
tion, FSH and LH exert their effect by binding to 
plasma membrane receptors of the target cells. LH 
mainly functions to stimulate testosterone secre-
tion from the Leydig cells of the testicle, while 
FSH stimulates Sertoli cells to facilitate germ cell 
differentiation.6 Gonadotropin release is modulat-
ed by a variety of other signals, such as estradiol(a 
potent inhibitor of both LH and FSH release),and 
inhibin from the Sertoli cell, which causes a selec-
tive decrease in FSH release.5 Decrease amount of 
LH production fail to initiate spermatogenesis thus 
causing oligospermia due to secondary deficiency 
of testosterone.7 Use of hCG in such patient have 
become routine however in male endogenous 
production of hCG  does not occur and is thus 
substituted from outside. Purified hCG is an effec-
tive substitute for LH since the structural homolo-
gy between these two hormones which act 
through the same Leydig cell receptor.8 

Materials and Methods:
It was a descriptive type of cross sectional study 
done in government registered private laboratory 
LAB A ONE INFERTILITY CENTRE, Rangpur, 
Bangladesh, over a period of 5 years from 
January 2016 to December 2020.Total 600 
patients were taken randomly having sperm count 
≥1 lac/ml semen and teratozoospermia and asthe-
nospermia was excluded from the study. Female 
partners did not have any cause of subfertility. 
Before doing the study written consent of the 
patient was taken after proper explanation. 
Then prestructured questionnaire was filled after 
proper counseling. Local Ethical Committee 
clearance was taken. Their hormone profile S. 
Testosteron, S. Estradiol, S.Prolactin were done 
to identify the cause. Other tests like RBS, USG 
OF Seminal vescicle, testis were done to see 
associated causes Then treatment was started 
with Inj.HCG 5000IU intramuscular twice 

weekly. Either clomiphene citrate 150 mg or 
Letrozole 5mg was given to the patients 
depending on S. estradiol level. Next semen 
analysis was done after 21 days. Treatment 
continued in this manner at least 3 months. 
Most of the patients reached normal level within 
3 months treatment. Data was analyzed by SPSS 
version23 and plotted as frequency percent. 

Results:
The results of the study was plotted in tables as 
frequency percentage.

Discussion:
The primary function of hCG is to increase the 
synthesis of testosterone6. As a result of increase 
Testosterone sperm concentration was increased 
in 45.16% patient that was 5 fold increase in 
21 days treatment to 45 million/ml after 90 days 
treatment in our study. Thus the primary efficacy 
and end point was sperm density and semen 
volume after hCG treatment. These results coin-
cides with Higashi who in 1998 studied 28 men 
with primary, complete isolated hypogonadotropic 
hypogonadism and administered hCG for 3-6 
months followed by semen analysis and pregnan-
cy in the female partner for couple who desired 
fertility.9 Problem remains with the diagnosis of 
infertility where hormone level plays variable role 
in its diagnosis. Disturbance of hormone level 
absolutely requires their substitution in combina-
tion or alone. Thus it is recommended that when 
labeling the male with infertility hormones level 
must be accessed beside sperm count.

Conclusion:
Our study was done in north part of Bangladesh, 
Rangpur.Most of the patients belonged to middle 
and lower middle income group. So the treatment 
I prescribed for the patients with inj.HCG 
,CC/Letrozole were costly but patients could 
afford that. Lastly it is by observation of study that 
this type of treatment may be a blessing for 
oligospermic patient in low economic resort 
instead of so far IVF.

Recommendations:
1. Public awareness about male infertility. As 

male and female are more or less equally 
responsible for infertility. But female partner 
are blamed in most of the subfertility cases.

2. Hormone analysis must be accompanied with 
semen analysis when semen parameter shows 
oligospermia, asthenospermia.

3. Patients should come for follow up.

Limitations:
As people of rangpur division are not economical-
ly well off and highly educated, they are reluctant 
to investigate the male factors but we did that with 
appropriate councelling and motivation.
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Introduction:
Oligospermia is a male fertility issue characterized 
by a low sperm count. Other aspects of the sexual 
health of men with this condition are typical. This 
includes the ability to get and maintain an 
erection, as well as produce ejaculation at 
orgasm. Sperm count in male ejaculate can vary 
throughout their life. A healthy sperm amount is 
often necessary for fertility. The World Health 
Organization (WHO) classifies sperm counts at 
or above 15 million sperm per millilitre (ml)of 
semen as average.1 Anything below that is consid-
ered low and is diagnosed as oligospermia. Mild 
oligospermia is 10 to 15 million sperm/mL. 
Moderate oligospermia is considered 5 to 10 
million sperm/mL. Severe oligospermia is diag-
nosed when sperm counts fall between 0 and 
5 million sperm/mL.It’s unclear how many men 

have low sperm counts in their semen. This is, 
in part, because not everyone with the condi-
tion is diagnosed. Only men who have diffi-
culty with conceiving naturally and ultimately 
seek help may be diagnosed.2

Various treatments are available for the infertile 
couple, ranging from optimizing the current 
semen parameters with medical therapy to 
minor surgical procedures and finally to com-
plex sperm retrieval like ART. Technological 
advancements in assisted reproduction make 
conceiving a child possible with viable sperm 
and egg. While the workup has traditionally been 
delayed until a couple has been unable to 
conceive for 12 months, beginning the workup at 
the first visit is nowrecommended.3 The pituitary 
gland, which lies on a stalk beneath the hypothal-
amus in the sellaturcica, contains the gonadotrop-

ic cells that produce both FSH and LH. These are 
glycopeptides with a molecular weight of 10,000 
daltons. They are made up of an alpha chain that 
is identical with that of hCG and Thyroid Stimu-
lating Hormone (TSH) and a beta chain that is 
unique for each. FSH has a lower plasma 
con-centration and longer half-life than LH, and it 
has less obvious pulsatile changes.4 The pulsatile 
nature of Gonadotropin Releasing Hormone 
(GnRH) is essential for normal gonadotropin 
release; a continuous stimulation inhibits their 
secretion.5 After release into the systemic circula-
tion, FSH and LH exert their effect by binding to 
plasma membrane receptors of the target cells. LH 
mainly functions to stimulate testosterone secre-
tion from the Leydig cells of the testicle, while 
FSH stimulates Sertoli cells to facilitate germ cell 
differentiation.6 Gonadotropin release is modulat-
ed by a variety of other signals, such as estradiol(a 
potent inhibitor of both LH and FSH release),and 
inhibin from the Sertoli cell, which causes a selec-
tive decrease in FSH release.5 Decrease amount of 
LH production fail to initiate spermatogenesis thus 
causing oligospermia due to secondary deficiency 
of testosterone.7 Use of hCG in such patient have 
become routine however in male endogenous 
production of hCG  does not occur and is thus 
substituted from outside. Purified hCG is an effec-
tive substitute for LH since the structural homolo-
gy between these two hormones which act 
through the same Leydig cell receptor.8 

Materials and Methods:
It was a descriptive type of cross sectional study 
done in government registered private laboratory 
LAB A ONE INFERTILITY CENTRE, Rangpur, 
Bangladesh, over a period of 5 years from 
January 2016 to December 2020.Total 600 
patients were taken randomly having sperm count 
≥1 lac/ml semen and teratozoospermia and asthe-
nospermia was excluded from the study. Female 
partners did not have any cause of subfertility. 
Before doing the study written consent of the 
patient was taken after proper explanation. 
Then prestructured questionnaire was filled after 
proper counseling. Local Ethical Committee 
clearance was taken. Their hormone profile S. 
Testosteron, S. Estradiol, S.Prolactin were done 
to identify the cause. Other tests like RBS, USG 
OF Seminal vescicle, testis were done to see 
associated causes Then treatment was started 
with Inj.HCG 5000IU intramuscular twice 

weekly. Either clomiphene citrate 150 mg or 
Letrozole 5mg was given to the patients 
depending on S. estradiol level. Next semen 
analysis was done after 21 days. Treatment 
continued in this manner at least 3 months. 
Most of the patients reached normal level within 
3 months treatment. Data was analyzed by SPSS 
version23 and plotted as frequency percent. 

Results:
The results of the study was plotted in tables as 
frequency percentage.

Discussion:
The primary function of hCG is to increase the 
synthesis of testosterone6. As a result of increase 
Testosterone sperm concentration was increased 
in 45.16% patient that was 5 fold increase in 
21 days treatment to 45 million/ml after 90 days 
treatment in our study. Thus the primary efficacy 
and end point was sperm density and semen 
volume after hCG treatment. These results coin-
cides with Higashi who in 1998 studied 28 men 
with primary, complete isolated hypogonadotropic 
hypogonadism and administered hCG for 3-6 
months followed by semen analysis and pregnan-
cy in the female partner for couple who desired 
fertility.9 Problem remains with the diagnosis of 
infertility where hormone level plays variable role 
in its diagnosis. Disturbance of hormone level 
absolutely requires their substitution in combina-
tion or alone. Thus it is recommended that when 
labeling the male with infertility hormones level 
must be accessed beside sperm count.

Conclusion:
Our study was done in north part of Bangladesh, 
Rangpur.Most of the patients belonged to middle 
and lower middle income group. So the treatment 
I prescribed for the patients with inj.HCG 
,CC/Letrozole were costly but patients could 
afford that. Lastly it is by observation of study that 
this type of treatment may be a blessing for 
oligospermic patient in low economic resort 
instead of so far IVF.

Recommendations:
1. Public awareness about male infertility. As 

male and female are more or less equally 
responsible for infertility. But female partner 
are blamed in most of the subfertility cases.

2. Hormone analysis must be accompanied with 
semen analysis when semen parameter shows 
oligospermia, asthenospermia.

3. Patients should come for follow up.

Limitations:
As people of rangpur division are not economical-
ly well off and highly educated, they are reluctant 
to investigate the male factors but we did that with 
appropriate councelling and motivation.
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H/O 
smoking 

No of 
patients

Percentage

Smoker 447 74.5%

Non Smoker 153 25.5%

Total 75.5% patients were smoker  

Table-III: H/O smoking (n-600) 

Drug No of 
patients

Percentage

Clomiphene 150 25%

Letrozole 396 66%

None 54 9%

Table-IV: USE of Clomiphene citrate /letrozole 
along with inj.HCG (n-600)

66% patients got Letrozole on the basis of S. estra-
diol.  

67% PATIENTS were from middle income group 
taka 30000-60000. (according to Asian Develop-
ment Bank,4 oct,2020)

Table-II: Socioeconomic status of patients (n-600) 

Income in taka No of patients Percentage

<30000 22 3.6%

30000-60000 402 67%

>60000 176 29.33%

Table-I: Age of the patients (n-600)

Age in years No of patients Percentage

20-30 450 75%

30-40 90 15%

40-50 60 10%

TOTAL 75% patients belonged to age group 
between 20-30 years. 
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Introduction:
Oligospermia is a male fertility issue characterized 
by a low sperm count. Other aspects of the sexual 
health of men with this condition are typical. This 
includes the ability to get and maintain an 
erection, as well as produce ejaculation at 
orgasm. Sperm count in male ejaculate can vary 
throughout their life. A healthy sperm amount is 
often necessary for fertility. The World Health 
Organization (WHO) classifies sperm counts at 
or above 15 million sperm per millilitre (ml)of 
semen as average.1 Anything below that is consid-
ered low and is diagnosed as oligospermia. Mild 
oligospermia is 10 to 15 million sperm/mL. 
Moderate oligospermia is considered 5 to 10 
million sperm/mL. Severe oligospermia is diag-
nosed when sperm counts fall between 0 and 
5 million sperm/mL.It’s unclear how many men 

have low sperm counts in their semen. This is, 
in part, because not everyone with the condi-
tion is diagnosed. Only men who have diffi-
culty with conceiving naturally and ultimately 
seek help may be diagnosed.2

Various treatments are available for the infertile 
couple, ranging from optimizing the current 
semen parameters with medical therapy to 
minor surgical procedures and finally to com-
plex sperm retrieval like ART. Technological 
advancements in assisted reproduction make 
conceiving a child possible with viable sperm 
and egg. While the workup has traditionally been 
delayed until a couple has been unable to 
conceive for 12 months, beginning the workup at 
the first visit is nowrecommended.3 The pituitary 
gland, which lies on a stalk beneath the hypothal-
amus in the sellaturcica, contains the gonadotrop-

ic cells that produce both FSH and LH. These are 
glycopeptides with a molecular weight of 10,000 
daltons. They are made up of an alpha chain that 
is identical with that of hCG and Thyroid Stimu-
lating Hormone (TSH) and a beta chain that is 
unique for each. FSH has a lower plasma 
con-centration and longer half-life than LH, and it 
has less obvious pulsatile changes.4 The pulsatile 
nature of Gonadotropin Releasing Hormone 
(GnRH) is essential for normal gonadotropin 
release; a continuous stimulation inhibits their 
secretion.5 After release into the systemic circula-
tion, FSH and LH exert their effect by binding to 
plasma membrane receptors of the target cells. LH 
mainly functions to stimulate testosterone secre-
tion from the Leydig cells of the testicle, while 
FSH stimulates Sertoli cells to facilitate germ cell 
differentiation.6 Gonadotropin release is modulat-
ed by a variety of other signals, such as estradiol(a 
potent inhibitor of both LH and FSH release),and 
inhibin from the Sertoli cell, which causes a selec-
tive decrease in FSH release.5 Decrease amount of 
LH production fail to initiate spermatogenesis thus 
causing oligospermia due to secondary deficiency 
of testosterone.7 Use of hCG in such patient have 
become routine however in male endogenous 
production of hCG  does not occur and is thus 
substituted from outside. Purified hCG is an effec-
tive substitute for LH since the structural homolo-
gy between these two hormones which act 
through the same Leydig cell receptor.8 

Materials and Methods:
It was a descriptive type of cross sectional study 
done in government registered private laboratory 
LAB A ONE INFERTILITY CENTRE, Rangpur, 
Bangladesh, over a period of 5 years from 
January 2016 to December 2020.Total 600 
patients were taken randomly having sperm count 
≥1 lac/ml semen and teratozoospermia and asthe-
nospermia was excluded from the study. Female 
partners did not have any cause of subfertility. 
Before doing the study written consent of the 
patient was taken after proper explanation. 
Then prestructured questionnaire was filled after 
proper counseling. Local Ethical Committee 
clearance was taken. Their hormone profile S. 
Testosteron, S. Estradiol, S.Prolactin were done 
to identify the cause. Other tests like RBS, USG 
OF Seminal vescicle, testis were done to see 
associated causes Then treatment was started 
with Inj.HCG 5000IU intramuscular twice 

weekly. Either clomiphene citrate 150 mg or 
Letrozole 5mg was given to the patients 
depending on S. estradiol level. Next semen 
analysis was done after 21 days. Treatment 
continued in this manner at least 3 months. 
Most of the patients reached normal level within 
3 months treatment. Data was analyzed by SPSS 
version23 and plotted as frequency percent. 

Results:
The results of the study was plotted in tables as 
frequency percentage.

Discussion:
The primary function of hCG is to increase the 
synthesis of testosterone6. As a result of increase 
Testosterone sperm concentration was increased 
in 45.16% patient that was 5 fold increase in 
21 days treatment to 45 million/ml after 90 days 
treatment in our study. Thus the primary efficacy 
and end point was sperm density and semen 
volume after hCG treatment. These results coin-
cides with Higashi who in 1998 studied 28 men 
with primary, complete isolated hypogonadotropic 
hypogonadism and administered hCG for 3-6 
months followed by semen analysis and pregnan-
cy in the female partner for couple who desired 
fertility.9 Problem remains with the diagnosis of 
infertility where hormone level plays variable role 
in its diagnosis. Disturbance of hormone level 
absolutely requires their substitution in combina-
tion or alone. Thus it is recommended that when 
labeling the male with infertility hormones level 
must be accessed beside sperm count.

Conclusion:
Our study was done in north part of Bangladesh, 
Rangpur.Most of the patients belonged to middle 
and lower middle income group. So the treatment 
I prescribed for the patients with inj.HCG 
,CC/Letrozole were costly but patients could 
afford that. Lastly it is by observation of study that 
this type of treatment may be a blessing for 
oligospermic patient in low economic resort 
instead of so far IVF.

Recommendations:
1. Public awareness about male infertility. As 

male and female are more or less equally 
responsible for infertility. But female partner 
are blamed in most of the subfertility cases.

2. Hormone analysis must be accompanied with 
semen analysis when semen parameter shows 
oligospermia, asthenospermia.

3. Patients should come for follow up.

Limitations:
As people of rangpur division are not economical-
ly well off and highly educated, they are reluctant 
to investigate the male factors but we did that with 
appropriate councelling and motivation.
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No of 
patients 

Initial 
sperm 

count /ml 

21 days after 
inj. HCG

spermcount/ 
ml 

percentage

271 1 lac 5 lac 45.16% 
209 1 lac 1 million 34.83% 
120 1lac 10 million 20% 

45.16% patients improved sperm count about 
5 fold within 21 days treatment with Inj.HCG.

Table-V: Sperm count statusafter 21 days 
treatment with inj. HCG (n-600) 



64

Abstract
Background:
Extra articular distal tibial fractures are one of the common injury 
managed by Orthopaedic Surgeon.
Methods:
Clinical and radiological outcome in extra-articular distal tibia 
fractures treated by minimally invasive plate osteosynthesis 
(MIPO) of 19 patients were evaluated. This study was done at the 
Department of Orthopaedics, Rangpur Medical College Hospital from 
01/06/2019 to 31/05/2020. Clinical and radiological evaluation was 
done done immediate post operatively, at 6 weekly intervals till union 
and at 1 year follow up.
Results:
The mean age of the patients was 38.05 years ± 9.5 SD with 14 males 
and 5 females with 57.89 % having right tibia involvement. The 
average time for union in our study was 19.89±3.49 weeks. Also the 
average time required for partial and full weight bearing was 7.26 ± 
2.5 weeks and 13.89 ± 3.49 weeks. Implant irritation was the main 
complication noted in our study. By Johner and Wruh’s criteria, 
showed that majority of the patients in the study had satisfactory 
functional results i.e. 81%.
Conslusion:
MIPO is an acceptable modality for treatment in terms of union while 
exposing the patient to lesser soft tissue trauma. Implant irritation is 
the complication due to its superficial implant. Larger studies are 
required for further evaluation.
Key words: Extraarticular distal tibia, MIPO, Plate fixation
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Introduction:
Extra articular distal tibia fractures are one of the 
difficult situation due to its associated soft tissue 
injury and if not treated properly may result in 
serious complications and disability1. The leading 
cause is high energy motor vehicle accidents 
usually in the adult male because of their more 
outdoor activity2. The incidence of distal tibia 
fractures in most series is 0.6 % and it constitutes 
to about 10-13% of all tibial fractures3. Open 
reduction and Plate fixation is effective but it is 
met with extensive soft tissue dissection and 
increased chances of infection4. MIPO techniques 
allows stabilization of distal tibia fractures while 
preserving vascularity of the soft tissue envelope.

Difficult learning curve, chances of infection are 
the possible complications noted with this tech-
nique5,6. This technique reduces surgical trauma 
and maintain a biologically favorable environment 
for fracture healing.

This study was undertaken to study the surgical 
management of closed extrarticular distal tibia 
fractures with MIPO, the functional outcome and 
the various complications associated with it. 

Materials and methods:
This study was done in the department of Ortho-
paedics, Rangpur Medical College Hospital for a 
period of 1 year between 01/06/2019 to 
31/05/2020. Total 19 patients with extra articular 
distal tibia fractures (AO type 43A1, 43A2, 43A3) 
were included. Inclusion criteria included age 
more than 18 years, those who gave valid 
consent, duration of injury <2 weeks, competent 
neurological and vascular status of the affected 
limb and patients who meet the medical 
standards for routine elective surgery. Patient 
with open fractures, intra articular extension, 
pathological fractures, poor medical health were 
excluded.

Surgical techniques:
This operation was done under spinal anesthesia 
in supine position on a standard radiolucent table 
under image intensifier guidance. The medial 
approach is used. The key concept of the 
approaches to the distal tibia is preserving the 
soft tissue envelope and the blood supply in the 
fractured metaphyseal area. Generally, the plate 
is inserted from distal to proximal through a tunnel 
between periosteum and intact overlying tissue.
A straight skin incision 3–5 cm is performed on 
the medial aspect of the distal tibia over the 
medial malleolus. The greater saphenous vein 
and saphenous nerve are protected. Separate stab 
incisions are usually sufficient for the insertion of 
the proximal screws in the diaphysis. It may be 
necessary to perform further stab incisions at the 
level of the fracture to percutaneously apply 
reduction forceps or insert a separate lag screw for 
better reduction.
Fracture reduction was achieved by manual 
traction and manipulation. Anatomically precon-
toured plate is inserted through the tunnel from 
distal to proximal on the anteromedial aspect of 
the tibia.
Temporarily fixation was done with K wires. 
After application of the screws the K wires are 
removed. The wounds are closed in layers and 
Sterile dressings were applied. Short leg posteri-
or cast was applied for two weeks upto wound 
healing. 

Postoperative protocol:
Radiological evaluation was done immediate 
post operatively, at 6 weekly intervals till union 
and at 1 year follow up. Active range of move-
ments of knee along with quadriceps strengthen-
ing exercises were started on the next day of 
surgery. Ankle movement was started after remov-
al of the cast during stitch removal. When there 
was signs of union as bridging callus in 3 out of 
4 cortices and absence of tenderness at the 
fracture site7 partial weight bearing was started 
which usually occurs by 6-8 weeks.
The results at the end of 1 year follow up were 
evaluated using the “Johner & Wruhs’ Criteria” 
as excellent, good, fair and poor8.

Results:
In our study, 19 patients of extra articular distal 
tibia fractures, the mean age of the patients was 
38.05 years ± 9.5 SD with range from 19 to 58 

years. There were 14 males and 5 females in the 
study (Figure-1) with 57.89% having right tibia 
involvement (Figure-2). 

 

Extra articular distal tibial fractures were classified 
according to AO classification, the most common 
type 43A1 which accounts 9 patients i.e. (47.61%) 
followed by 8 (42.85%) type 43A2 and 2 (9.52%) 
type 43A3 (Table-I). 

Table-I: Number of patients according AO classi-
fication (n=19)

The commonest mode of injury was RTA (Road 
Traffic Accident) seen in 68.42% patients 
followed by falls, sports injury (e.g. football) and 
assault. More than half (61.90%) were operated 
within 4 to 7 days of injury (Figure 3).

Case operated after 7 days as due to limb was 
swollen and blisters formation over the fracture so 
we waits for once blisters and swelling settled 
down.
The operating duration mean was 71.36±5.04 min 
with ranged from 55 – 90 minutes. No single case 
of injury to great saphenous vein and saphenous 
nerve was detected. The mean time for starting 
partial weight bearing is 7.26 ± 2.5 weeks. The 
average time for full weight bearing was 13.89 ± 
3.49 weeks. The union occurred in an average of 
19.89±3.49 weeks.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Implant irritation (21.05%), ankle stiffness (5.26%) 
and infection (5.26%) were the main complica-
tions noted amongst patients. 

Discussion:
Extra articular distal tibial fracture which are 
presented to the orthopaedician, often poses a 
challenge to the surgeon as status of soft tissue and 
degree of comminution itself complicates the plan 
of management. The goal of operative treatment is 
to obtain anatomical alignment of the joint surface 
while providing enough stability to allow early 
motion. This should be accomplished using 
techniques that minimize osseous and soft tissue 
devascularization in the hopes of decreasing the 
complications resulting from treatment.  
With the development of minimally invasive 
surgery, percutaneous plating has challenged 
interlocking nailing as locked plate designs act as 
fixed-angle devices whose stability is provided by 
the axial and angular stability at the screw-plate 

interface instead of relying on the frictional force 
between the plate and bone, which is thought to 
preserve the periosteal blood supply around the 
fracture site6,7.
Understanding of the mechanical background for 
choosing the proper implant length and the type 
and number of screws is essential to obtain a 
sound fixation with a high plate span ratio and a 
low plate screw density. A high plate span ratio 
decreases the load onto the plate. A high working 
length of the plate reduces the screw loading, thus 
fewer screws need to be inserted and the plate 
screw density can be kept low9.
In our study, the patients were in the range from 19 
to 58 years, with mean age being 38.05 years ± 
9.5. Out of the 19 patients, the gender distribution 
was as 14 males; 5 females. Predominant male 
involvement in our study was probably due to 
more outdoor activities and heavier labor under-
taken by males as compared to females in our 
society. The result were comparable to that of 
Redfern etal10, Sitnik etal11.
In our study most common cause for these 
fractures was road traffic accident (R.T.A) followed 
by fall and sports injury especially football. Our 
results were comparable to other studies Deebak 
etal12, Eknath etal13 which also showed that RTA is 
the most common mode of injury as moderniza-
tion and industrialization has intruded our lives.
In our study, the operating time in the lock plate it 
ranged from 55 – 90 minutes (mean 71.36±5.04 
min). This was comparable to studies done by Guo 
etal14 and Hasenbohler et al.15.
The mean time for starting partial weight bearing 
in 7.26 ± 2.5 weeks. In our study, we allowed 
partial weight bearing only after signs of union in 
form of bridging callus on at least 3 cortices out of 
4 cortices on radiograph and clinically as absence 
of tenderness and movement at the fracture site11 
which was usually by 6-12 weeks. Majority of the 
cases, having fulfilling above criteria around 6-12 
weeks and were allowed partial weight bearing on 
the affected limb.
The average time for full weight bearing was 13.89 
± 3.49 weeks. The mean time of union in our study 
was 19.89±3.49 weeks. These observations are 
similar to study done by Guo J J et al.14

In our study, we had acceptable alignment in 17 
cases i.e. 89.47%. Malalignment was found in 
10.52% patients.
This was comparable to studies by Sitnik etal11. In 
our study of 2 cases which had malalignment 

evident on immediate postoperative period healed 
in same position at follow up of 1 year and no 
significant change was noted. This finding suggests 
intraoperative error could be the prime cause for 
malunion and it also throws light on difficulty in 
reducing the distal fragment accurately. 1case had 
valgus and 1 case had varus malunion were noted.
In our study implant irritation (21.05%) was the 
most common complication. Superficial infection 
was seen in 1 patient (5.26%) which was healed 
with extended period of intravenous antibiotics. As 
RTA was the commonest cause in our study, 
alongwith causing the fracture, it might also affect 
the soft tissue. This may leads to soft tissue disin-
tegrity and infections.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Our study was comparable for complications with 
other studies which were conducted by Redfern et 
al.10. 

Conclusion:
Minimally invasive plate osteosynthesis by locking 
plate have shown a reliable method of fixation for 
distal tibia fractures. This procedures preserving 
most of the osseous vascularity, fracture hemato-
ma which provide biological repair so there is 
lesser incidence of delayed union and non-union. 
This technique can be used in fractures where 
locked nailing cannot be done like distal tibial 
fractures with small distal metaphyseal fragments 
and comminuted fractures. The decision to fix the 
fibula was based on intraoperative reduction of 
tibia fracture. If significant malalignment was still 
persisting after fixation of tibia, only then the 
decision to fix fibula fracture was made. Thus we 
do not recommend fibular fixation routinely 
because the essential benefit of closed MIPO in the 
avoidance of soft tissue dissection might be 
compromised in this way and also reduces strain 
over the tibial fracture, which heightens the poten-
tial for delayed healing or nonunion but to support 
this, larger trial are needed. Implant prominence 
and its related complications because of 
mismatching of the implant contouring and supra 
malleolar anatomy especially in thin built patients. 
Meticulous soft tissue handling is imperative. 
Further study with large number of patients and 
long term follow up is required for better under-
standing of this procedure. 
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Introduction:
Extra articular distal tibia fractures are one of the 
difficult situation due to its associated soft tissue 
injury and if not treated properly may result in 
serious complications and disability1. The leading 
cause is high energy motor vehicle accidents 
usually in the adult male because of their more 
outdoor activity2. The incidence of distal tibia 
fractures in most series is 0.6 % and it constitutes 
to about 10-13% of all tibial fractures3. Open 
reduction and Plate fixation is effective but it is 
met with extensive soft tissue dissection and 
increased chances of infection4. MIPO techniques 
allows stabilization of distal tibia fractures while 
preserving vascularity of the soft tissue envelope.

Difficult learning curve, chances of infection are 
the possible complications noted with this tech-
nique5,6. This technique reduces surgical trauma 
and maintain a biologically favorable environment 
for fracture healing.

This study was undertaken to study the surgical 
management of closed extrarticular distal tibia 
fractures with MIPO, the functional outcome and 
the various complications associated with it. 

Materials and methods:
This study was done in the department of Ortho-
paedics, Rangpur Medical College Hospital for a 
period of 1 year between 01/06/2019 to 
31/05/2020. Total 19 patients with extra articular 
distal tibia fractures (AO type 43A1, 43A2, 43A3) 
were included. Inclusion criteria included age 
more than 18 years, those who gave valid 
consent, duration of injury <2 weeks, competent 
neurological and vascular status of the affected 
limb and patients who meet the medical 
standards for routine elective surgery. Patient 
with open fractures, intra articular extension, 
pathological fractures, poor medical health were 
excluded.

Surgical techniques:
This operation was done under spinal anesthesia 
in supine position on a standard radiolucent table 
under image intensifier guidance. The medial 
approach is used. The key concept of the 
approaches to the distal tibia is preserving the 
soft tissue envelope and the blood supply in the 
fractured metaphyseal area. Generally, the plate 
is inserted from distal to proximal through a tunnel 
between periosteum and intact overlying tissue.
A straight skin incision 3–5 cm is performed on 
the medial aspect of the distal tibia over the 
medial malleolus. The greater saphenous vein 
and saphenous nerve are protected. Separate stab 
incisions are usually sufficient for the insertion of 
the proximal screws in the diaphysis. It may be 
necessary to perform further stab incisions at the 
level of the fracture to percutaneously apply 
reduction forceps or insert a separate lag screw for 
better reduction.
Fracture reduction was achieved by manual 
traction and manipulation. Anatomically precon-
toured plate is inserted through the tunnel from 
distal to proximal on the anteromedial aspect of 
the tibia.
Temporarily fixation was done with K wires. 
After application of the screws the K wires are 
removed. The wounds are closed in layers and 
Sterile dressings were applied. Short leg posteri-
or cast was applied for two weeks upto wound 
healing. 

Postoperative protocol:
Radiological evaluation was done immediate 
post operatively, at 6 weekly intervals till union 
and at 1 year follow up. Active range of move-
ments of knee along with quadriceps strengthen-
ing exercises were started on the next day of 
surgery. Ankle movement was started after remov-
al of the cast during stitch removal. When there 
was signs of union as bridging callus in 3 out of 
4 cortices and absence of tenderness at the 
fracture site7 partial weight bearing was started 
which usually occurs by 6-8 weeks.
The results at the end of 1 year follow up were 
evaluated using the “Johner & Wruhs’ Criteria” 
as excellent, good, fair and poor8.

Results:
In our study, 19 patients of extra articular distal 
tibia fractures, the mean age of the patients was 
38.05 years ± 9.5 SD with range from 19 to 58 

years. There were 14 males and 5 females in the 
study (Figure-1) with 57.89% having right tibia 
involvement (Figure-2). 

 

Extra articular distal tibial fractures were classified 
according to AO classification, the most common 
type 43A1 which accounts 9 patients i.e. (47.61%) 
followed by 8 (42.85%) type 43A2 and 2 (9.52%) 
type 43A3 (Table-I). 

Table-I: Number of patients according AO classi-
fication (n=19)

The commonest mode of injury was RTA (Road 
Traffic Accident) seen in 68.42% patients 
followed by falls, sports injury (e.g. football) and 
assault. More than half (61.90%) were operated 
within 4 to 7 days of injury (Figure 3).

Case operated after 7 days as due to limb was 
swollen and blisters formation over the fracture so 
we waits for once blisters and swelling settled 
down.
The operating duration mean was 71.36±5.04 min 
with ranged from 55 – 90 minutes. No single case 
of injury to great saphenous vein and saphenous 
nerve was detected. The mean time for starting 
partial weight bearing is 7.26 ± 2.5 weeks. The 
average time for full weight bearing was 13.89 ± 
3.49 weeks. The union occurred in an average of 
19.89±3.49 weeks.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Implant irritation (21.05%), ankle stiffness (5.26%) 
and infection (5.26%) were the main complica-
tions noted amongst patients. 

Discussion:
Extra articular distal tibial fracture which are 
presented to the orthopaedician, often poses a 
challenge to the surgeon as status of soft tissue and 
degree of comminution itself complicates the plan 
of management. The goal of operative treatment is 
to obtain anatomical alignment of the joint surface 
while providing enough stability to allow early 
motion. This should be accomplished using 
techniques that minimize osseous and soft tissue 
devascularization in the hopes of decreasing the 
complications resulting from treatment.  
With the development of minimally invasive 
surgery, percutaneous plating has challenged 
interlocking nailing as locked plate designs act as 
fixed-angle devices whose stability is provided by 
the axial and angular stability at the screw-plate 

interface instead of relying on the frictional force 
between the plate and bone, which is thought to 
preserve the periosteal blood supply around the 
fracture site6,7.
Understanding of the mechanical background for 
choosing the proper implant length and the type 
and number of screws is essential to obtain a 
sound fixation with a high plate span ratio and a 
low plate screw density. A high plate span ratio 
decreases the load onto the plate. A high working 
length of the plate reduces the screw loading, thus 
fewer screws need to be inserted and the plate 
screw density can be kept low9.
In our study, the patients were in the range from 19 
to 58 years, with mean age being 38.05 years ± 
9.5. Out of the 19 patients, the gender distribution 
was as 14 males; 5 females. Predominant male 
involvement in our study was probably due to 
more outdoor activities and heavier labor under-
taken by males as compared to females in our 
society. The result were comparable to that of 
Redfern etal10, Sitnik etal11.
In our study most common cause for these 
fractures was road traffic accident (R.T.A) followed 
by fall and sports injury especially football. Our 
results were comparable to other studies Deebak 
etal12, Eknath etal13 which also showed that RTA is 
the most common mode of injury as moderniza-
tion and industrialization has intruded our lives.
In our study, the operating time in the lock plate it 
ranged from 55 – 90 minutes (mean 71.36±5.04 
min). This was comparable to studies done by Guo 
etal14 and Hasenbohler et al.15.
The mean time for starting partial weight bearing 
in 7.26 ± 2.5 weeks. In our study, we allowed 
partial weight bearing only after signs of union in 
form of bridging callus on at least 3 cortices out of 
4 cortices on radiograph and clinically as absence 
of tenderness and movement at the fracture site11 
which was usually by 6-12 weeks. Majority of the 
cases, having fulfilling above criteria around 6-12 
weeks and were allowed partial weight bearing on 
the affected limb.
The average time for full weight bearing was 13.89 
± 3.49 weeks. The mean time of union in our study 
was 19.89±3.49 weeks. These observations are 
similar to study done by Guo J J et al.14

In our study, we had acceptable alignment in 17 
cases i.e. 89.47%. Malalignment was found in 
10.52% patients.
This was comparable to studies by Sitnik etal11. In 
our study of 2 cases which had malalignment 

evident on immediate postoperative period healed 
in same position at follow up of 1 year and no 
significant change was noted. This finding suggests 
intraoperative error could be the prime cause for 
malunion and it also throws light on difficulty in 
reducing the distal fragment accurately. 1case had 
valgus and 1 case had varus malunion were noted.
In our study implant irritation (21.05%) was the 
most common complication. Superficial infection 
was seen in 1 patient (5.26%) which was healed 
with extended period of intravenous antibiotics. As 
RTA was the commonest cause in our study, 
alongwith causing the fracture, it might also affect 
the soft tissue. This may leads to soft tissue disin-
tegrity and infections.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Our study was comparable for complications with 
other studies which were conducted by Redfern et 
al.10. 

Conclusion:
Minimally invasive plate osteosynthesis by locking 
plate have shown a reliable method of fixation for 
distal tibia fractures. This procedures preserving 
most of the osseous vascularity, fracture hemato-
ma which provide biological repair so there is 
lesser incidence of delayed union and non-union. 
This technique can be used in fractures where 
locked nailing cannot be done like distal tibial 
fractures with small distal metaphyseal fragments 
and comminuted fractures. The decision to fix the 
fibula was based on intraoperative reduction of 
tibia fracture. If significant malalignment was still 
persisting after fixation of tibia, only then the 
decision to fix fibula fracture was made. Thus we 
do not recommend fibular fixation routinely 
because the essential benefit of closed MIPO in the 
avoidance of soft tissue dissection might be 
compromised in this way and also reduces strain 
over the tibial fracture, which heightens the poten-
tial for delayed healing or nonunion but to support 
this, larger trial are needed. Implant prominence 
and its related complications because of 
mismatching of the implant contouring and supra 
malleolar anatomy especially in thin built patients. 
Meticulous soft tissue handling is imperative. 
Further study with large number of patients and 
long term follow up is required for better under-
standing of this procedure. 
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Introduction:
Extra articular distal tibia fractures are one of the 
difficult situation due to its associated soft tissue 
injury and if not treated properly may result in 
serious complications and disability1. The leading 
cause is high energy motor vehicle accidents 
usually in the adult male because of their more 
outdoor activity2. The incidence of distal tibia 
fractures in most series is 0.6 % and it constitutes 
to about 10-13% of all tibial fractures3. Open 
reduction and Plate fixation is effective but it is 
met with extensive soft tissue dissection and 
increased chances of infection4. MIPO techniques 
allows stabilization of distal tibia fractures while 
preserving vascularity of the soft tissue envelope.

Difficult learning curve, chances of infection are 
the possible complications noted with this tech-
nique5,6. This technique reduces surgical trauma 
and maintain a biologically favorable environment 
for fracture healing.

This study was undertaken to study the surgical 
management of closed extrarticular distal tibia 
fractures with MIPO, the functional outcome and 
the various complications associated with it. 

Materials and methods:
This study was done in the department of Ortho-
paedics, Rangpur Medical College Hospital for a 
period of 1 year between 01/06/2019 to 
31/05/2020. Total 19 patients with extra articular 
distal tibia fractures (AO type 43A1, 43A2, 43A3) 
were included. Inclusion criteria included age 
more than 18 years, those who gave valid 
consent, duration of injury <2 weeks, competent 
neurological and vascular status of the affected 
limb and patients who meet the medical 
standards for routine elective surgery. Patient 
with open fractures, intra articular extension, 
pathological fractures, poor medical health were 
excluded.

Surgical techniques:
This operation was done under spinal anesthesia 
in supine position on a standard radiolucent table 
under image intensifier guidance. The medial 
approach is used. The key concept of the 
approaches to the distal tibia is preserving the 
soft tissue envelope and the blood supply in the 
fractured metaphyseal area. Generally, the plate 
is inserted from distal to proximal through a tunnel 
between periosteum and intact overlying tissue.
A straight skin incision 3–5 cm is performed on 
the medial aspect of the distal tibia over the 
medial malleolus. The greater saphenous vein 
and saphenous nerve are protected. Separate stab 
incisions are usually sufficient for the insertion of 
the proximal screws in the diaphysis. It may be 
necessary to perform further stab incisions at the 
level of the fracture to percutaneously apply 
reduction forceps or insert a separate lag screw for 
better reduction.
Fracture reduction was achieved by manual 
traction and manipulation. Anatomically precon-
toured plate is inserted through the tunnel from 
distal to proximal on the anteromedial aspect of 
the tibia.
Temporarily fixation was done with K wires. 
After application of the screws the K wires are 
removed. The wounds are closed in layers and 
Sterile dressings were applied. Short leg posteri-
or cast was applied for two weeks upto wound 
healing. 

Postoperative protocol:
Radiological evaluation was done immediate 
post operatively, at 6 weekly intervals till union 
and at 1 year follow up. Active range of move-
ments of knee along with quadriceps strengthen-
ing exercises were started on the next day of 
surgery. Ankle movement was started after remov-
al of the cast during stitch removal. When there 
was signs of union as bridging callus in 3 out of 
4 cortices and absence of tenderness at the 
fracture site7 partial weight bearing was started 
which usually occurs by 6-8 weeks.
The results at the end of 1 year follow up were 
evaluated using the “Johner & Wruhs’ Criteria” 
as excellent, good, fair and poor8.

Results:
In our study, 19 patients of extra articular distal 
tibia fractures, the mean age of the patients was 
38.05 years ± 9.5 SD with range from 19 to 58 

years. There were 14 males and 5 females in the 
study (Figure-1) with 57.89% having right tibia 
involvement (Figure-2). 

 

Extra articular distal tibial fractures were classified 
according to AO classification, the most common 
type 43A1 which accounts 9 patients i.e. (47.61%) 
followed by 8 (42.85%) type 43A2 and 2 (9.52%) 
type 43A3 (Table-I). 

Table-I: Number of patients according AO classi-
fication (n=19)

The commonest mode of injury was RTA (Road 
Traffic Accident) seen in 68.42% patients 
followed by falls, sports injury (e.g. football) and 
assault. More than half (61.90%) were operated 
within 4 to 7 days of injury (Figure 3).

Case operated after 7 days as due to limb was 
swollen and blisters formation over the fracture so 
we waits for once blisters and swelling settled 
down.
The operating duration mean was 71.36±5.04 min 
with ranged from 55 – 90 minutes. No single case 
of injury to great saphenous vein and saphenous 
nerve was detected. The mean time for starting 
partial weight bearing is 7.26 ± 2.5 weeks. The 
average time for full weight bearing was 13.89 ± 
3.49 weeks. The union occurred in an average of 
19.89±3.49 weeks.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Implant irritation (21.05%), ankle stiffness (5.26%) 
and infection (5.26%) were the main complica-
tions noted amongst patients. 

Discussion:
Extra articular distal tibial fracture which are 
presented to the orthopaedician, often poses a 
challenge to the surgeon as status of soft tissue and 
degree of comminution itself complicates the plan 
of management. The goal of operative treatment is 
to obtain anatomical alignment of the joint surface 
while providing enough stability to allow early 
motion. This should be accomplished using 
techniques that minimize osseous and soft tissue 
devascularization in the hopes of decreasing the 
complications resulting from treatment.  
With the development of minimally invasive 
surgery, percutaneous plating has challenged 
interlocking nailing as locked plate designs act as 
fixed-angle devices whose stability is provided by 
the axial and angular stability at the screw-plate 

interface instead of relying on the frictional force 
between the plate and bone, which is thought to 
preserve the periosteal blood supply around the 
fracture site6,7.
Understanding of the mechanical background for 
choosing the proper implant length and the type 
and number of screws is essential to obtain a 
sound fixation with a high plate span ratio and a 
low plate screw density. A high plate span ratio 
decreases the load onto the plate. A high working 
length of the plate reduces the screw loading, thus 
fewer screws need to be inserted and the plate 
screw density can be kept low9.
In our study, the patients were in the range from 19 
to 58 years, with mean age being 38.05 years ± 
9.5. Out of the 19 patients, the gender distribution 
was as 14 males; 5 females. Predominant male 
involvement in our study was probably due to 
more outdoor activities and heavier labor under-
taken by males as compared to females in our 
society. The result were comparable to that of 
Redfern etal10, Sitnik etal11.
In our study most common cause for these 
fractures was road traffic accident (R.T.A) followed 
by fall and sports injury especially football. Our 
results were comparable to other studies Deebak 
etal12, Eknath etal13 which also showed that RTA is 
the most common mode of injury as moderniza-
tion and industrialization has intruded our lives.
In our study, the operating time in the lock plate it 
ranged from 55 – 90 minutes (mean 71.36±5.04 
min). This was comparable to studies done by Guo 
etal14 and Hasenbohler et al.15.
The mean time for starting partial weight bearing 
in 7.26 ± 2.5 weeks. In our study, we allowed 
partial weight bearing only after signs of union in 
form of bridging callus on at least 3 cortices out of 
4 cortices on radiograph and clinically as absence 
of tenderness and movement at the fracture site11 
which was usually by 6-12 weeks. Majority of the 
cases, having fulfilling above criteria around 6-12 
weeks and were allowed partial weight bearing on 
the affected limb.
The average time for full weight bearing was 13.89 
± 3.49 weeks. The mean time of union in our study 
was 19.89±3.49 weeks. These observations are 
similar to study done by Guo J J et al.14

In our study, we had acceptable alignment in 17 
cases i.e. 89.47%. Malalignment was found in 
10.52% patients.
This was comparable to studies by Sitnik etal11. In 
our study of 2 cases which had malalignment 

evident on immediate postoperative period healed 
in same position at follow up of 1 year and no 
significant change was noted. This finding suggests 
intraoperative error could be the prime cause for 
malunion and it also throws light on difficulty in 
reducing the distal fragment accurately. 1case had 
valgus and 1 case had varus malunion were noted.
In our study implant irritation (21.05%) was the 
most common complication. Superficial infection 
was seen in 1 patient (5.26%) which was healed 
with extended period of intravenous antibiotics. As 
RTA was the commonest cause in our study, 
alongwith causing the fracture, it might also affect 
the soft tissue. This may leads to soft tissue disin-
tegrity and infections.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Our study was comparable for complications with 
other studies which were conducted by Redfern et 
al.10. 

Conclusion:
Minimally invasive plate osteosynthesis by locking 
plate have shown a reliable method of fixation for 
distal tibia fractures. This procedures preserving 
most of the osseous vascularity, fracture hemato-
ma which provide biological repair so there is 
lesser incidence of delayed union and non-union. 
This technique can be used in fractures where 
locked nailing cannot be done like distal tibial 
fractures with small distal metaphyseal fragments 
and comminuted fractures. The decision to fix the 
fibula was based on intraoperative reduction of 
tibia fracture. If significant malalignment was still 
persisting after fixation of tibia, only then the 
decision to fix fibula fracture was made. Thus we 
do not recommend fibular fixation routinely 
because the essential benefit of closed MIPO in the 
avoidance of soft tissue dissection might be 
compromised in this way and also reduces strain 
over the tibial fracture, which heightens the poten-
tial for delayed healing or nonunion but to support 
this, larger trial are needed. Implant prominence 
and its related complications because of 
mismatching of the implant contouring and supra 
malleolar anatomy especially in thin built patients. 
Meticulous soft tissue handling is imperative. 
Further study with large number of patients and 
long term follow up is required for better under-
standing of this procedure. 
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Figure-3: Causes of injury in different patients 
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Surgical Outcome of the Extra Articular Distal Tibia Fracture

Introduction:
Extra articular distal tibia fractures are one of the 
difficult situation due to its associated soft tissue 
injury and if not treated properly may result in 
serious complications and disability1. The leading 
cause is high energy motor vehicle accidents 
usually in the adult male because of their more 
outdoor activity2. The incidence of distal tibia 
fractures in most series is 0.6 % and it constitutes 
to about 10-13% of all tibial fractures3. Open 
reduction and Plate fixation is effective but it is 
met with extensive soft tissue dissection and 
increased chances of infection4. MIPO techniques 
allows stabilization of distal tibia fractures while 
preserving vascularity of the soft tissue envelope.

Difficult learning curve, chances of infection are 
the possible complications noted with this tech-
nique5,6. This technique reduces surgical trauma 
and maintain a biologically favorable environment 
for fracture healing.

This study was undertaken to study the surgical 
management of closed extrarticular distal tibia 
fractures with MIPO, the functional outcome and 
the various complications associated with it. 

Materials and methods:
This study was done in the department of Ortho-
paedics, Rangpur Medical College Hospital for a 
period of 1 year between 01/06/2019 to 
31/05/2020. Total 19 patients with extra articular 
distal tibia fractures (AO type 43A1, 43A2, 43A3) 
were included. Inclusion criteria included age 
more than 18 years, those who gave valid 
consent, duration of injury <2 weeks, competent 
neurological and vascular status of the affected 
limb and patients who meet the medical 
standards for routine elective surgery. Patient 
with open fractures, intra articular extension, 
pathological fractures, poor medical health were 
excluded.

Surgical techniques:
This operation was done under spinal anesthesia 
in supine position on a standard radiolucent table 
under image intensifier guidance. The medial 
approach is used. The key concept of the 
approaches to the distal tibia is preserving the 
soft tissue envelope and the blood supply in the 
fractured metaphyseal area. Generally, the plate 
is inserted from distal to proximal through a tunnel 
between periosteum and intact overlying tissue.
A straight skin incision 3–5 cm is performed on 
the medial aspect of the distal tibia over the 
medial malleolus. The greater saphenous vein 
and saphenous nerve are protected. Separate stab 
incisions are usually sufficient for the insertion of 
the proximal screws in the diaphysis. It may be 
necessary to perform further stab incisions at the 
level of the fracture to percutaneously apply 
reduction forceps or insert a separate lag screw for 
better reduction.
Fracture reduction was achieved by manual 
traction and manipulation. Anatomically precon-
toured plate is inserted through the tunnel from 
distal to proximal on the anteromedial aspect of 
the tibia.
Temporarily fixation was done with K wires. 
After application of the screws the K wires are 
removed. The wounds are closed in layers and 
Sterile dressings were applied. Short leg posteri-
or cast was applied for two weeks upto wound 
healing. 

Postoperative protocol:
Radiological evaluation was done immediate 
post operatively, at 6 weekly intervals till union 
and at 1 year follow up. Active range of move-
ments of knee along with quadriceps strengthen-
ing exercises were started on the next day of 
surgery. Ankle movement was started after remov-
al of the cast during stitch removal. When there 
was signs of union as bridging callus in 3 out of 
4 cortices and absence of tenderness at the 
fracture site7 partial weight bearing was started 
which usually occurs by 6-8 weeks.
The results at the end of 1 year follow up were 
evaluated using the “Johner & Wruhs’ Criteria” 
as excellent, good, fair and poor8.

Results:
In our study, 19 patients of extra articular distal 
tibia fractures, the mean age of the patients was 
38.05 years ± 9.5 SD with range from 19 to 58 

years. There were 14 males and 5 females in the 
study (Figure-1) with 57.89% having right tibia 
involvement (Figure-2). 

 

Extra articular distal tibial fractures were classified 
according to AO classification, the most common 
type 43A1 which accounts 9 patients i.e. (47.61%) 
followed by 8 (42.85%) type 43A2 and 2 (9.52%) 
type 43A3 (Table-I). 

Table-I: Number of patients according AO classi-
fication (n=19)

The commonest mode of injury was RTA (Road 
Traffic Accident) seen in 68.42% patients 
followed by falls, sports injury (e.g. football) and 
assault. More than half (61.90%) were operated 
within 4 to 7 days of injury (Figure 3).

Case operated after 7 days as due to limb was 
swollen and blisters formation over the fracture so 
we waits for once blisters and swelling settled 
down.
The operating duration mean was 71.36±5.04 min 
with ranged from 55 – 90 minutes. No single case 
of injury to great saphenous vein and saphenous 
nerve was detected. The mean time for starting 
partial weight bearing is 7.26 ± 2.5 weeks. The 
average time for full weight bearing was 13.89 ± 
3.49 weeks. The union occurred in an average of 
19.89±3.49 weeks.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Implant irritation (21.05%), ankle stiffness (5.26%) 
and infection (5.26%) were the main complica-
tions noted amongst patients. 

Discussion:
Extra articular distal tibial fracture which are 
presented to the orthopaedician, often poses a 
challenge to the surgeon as status of soft tissue and 
degree of comminution itself complicates the plan 
of management. The goal of operative treatment is 
to obtain anatomical alignment of the joint surface 
while providing enough stability to allow early 
motion. This should be accomplished using 
techniques that minimize osseous and soft tissue 
devascularization in the hopes of decreasing the 
complications resulting from treatment.  
With the development of minimally invasive 
surgery, percutaneous plating has challenged 
interlocking nailing as locked plate designs act as 
fixed-angle devices whose stability is provided by 
the axial and angular stability at the screw-plate 

interface instead of relying on the frictional force 
between the plate and bone, which is thought to 
preserve the periosteal blood supply around the 
fracture site6,7.
Understanding of the mechanical background for 
choosing the proper implant length and the type 
and number of screws is essential to obtain a 
sound fixation with a high plate span ratio and a 
low plate screw density. A high plate span ratio 
decreases the load onto the plate. A high working 
length of the plate reduces the screw loading, thus 
fewer screws need to be inserted and the plate 
screw density can be kept low9.
In our study, the patients were in the range from 19 
to 58 years, with mean age being 38.05 years ± 
9.5. Out of the 19 patients, the gender distribution 
was as 14 males; 5 females. Predominant male 
involvement in our study was probably due to 
more outdoor activities and heavier labor under-
taken by males as compared to females in our 
society. The result were comparable to that of 
Redfern etal10, Sitnik etal11.
In our study most common cause for these 
fractures was road traffic accident (R.T.A) followed 
by fall and sports injury especially football. Our 
results were comparable to other studies Deebak 
etal12, Eknath etal13 which also showed that RTA is 
the most common mode of injury as moderniza-
tion and industrialization has intruded our lives.
In our study, the operating time in the lock plate it 
ranged from 55 – 90 minutes (mean 71.36±5.04 
min). This was comparable to studies done by Guo 
etal14 and Hasenbohler et al.15.
The mean time for starting partial weight bearing 
in 7.26 ± 2.5 weeks. In our study, we allowed 
partial weight bearing only after signs of union in 
form of bridging callus on at least 3 cortices out of 
4 cortices on radiograph and clinically as absence 
of tenderness and movement at the fracture site11 
which was usually by 6-12 weeks. Majority of the 
cases, having fulfilling above criteria around 6-12 
weeks and were allowed partial weight bearing on 
the affected limb.
The average time for full weight bearing was 13.89 
± 3.49 weeks. The mean time of union in our study 
was 19.89±3.49 weeks. These observations are 
similar to study done by Guo J J et al.14

In our study, we had acceptable alignment in 17 
cases i.e. 89.47%. Malalignment was found in 
10.52% patients.
This was comparable to studies by Sitnik etal11. In 
our study of 2 cases which had malalignment 

evident on immediate postoperative period healed 
in same position at follow up of 1 year and no 
significant change was noted. This finding suggests 
intraoperative error could be the prime cause for 
malunion and it also throws light on difficulty in 
reducing the distal fragment accurately. 1case had 
valgus and 1 case had varus malunion were noted.
In our study implant irritation (21.05%) was the 
most common complication. Superficial infection 
was seen in 1 patient (5.26%) which was healed 
with extended period of intravenous antibiotics. As 
RTA was the commonest cause in our study, 
alongwith causing the fracture, it might also affect 
the soft tissue. This may leads to soft tissue disin-
tegrity and infections.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Our study was comparable for complications with 
other studies which were conducted by Redfern et 
al.10. 

Conclusion:
Minimally invasive plate osteosynthesis by locking 
plate have shown a reliable method of fixation for 
distal tibia fractures. This procedures preserving 
most of the osseous vascularity, fracture hemato-
ma which provide biological repair so there is 
lesser incidence of delayed union and non-union. 
This technique can be used in fractures where 
locked nailing cannot be done like distal tibial 
fractures with small distal metaphyseal fragments 
and comminuted fractures. The decision to fix the 
fibula was based on intraoperative reduction of 
tibia fracture. If significant malalignment was still 
persisting after fixation of tibia, only then the 
decision to fix fibula fracture was made. Thus we 
do not recommend fibular fixation routinely 
because the essential benefit of closed MIPO in the 
avoidance of soft tissue dissection might be 
compromised in this way and also reduces strain 
over the tibial fracture, which heightens the poten-
tial for delayed healing or nonunion but to support 
this, larger trial are needed. Implant prominence 
and its related complications because of 
mismatching of the implant contouring and supra 
malleolar anatomy especially in thin built patients. 
Meticulous soft tissue handling is imperative. 
Further study with large number of patients and 
long term follow up is required for better under-
standing of this procedure. 
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Introduction:
Extra articular distal tibia fractures are one of the 
difficult situation due to its associated soft tissue 
injury and if not treated properly may result in 
serious complications and disability1. The leading 
cause is high energy motor vehicle accidents 
usually in the adult male because of their more 
outdoor activity2. The incidence of distal tibia 
fractures in most series is 0.6 % and it constitutes 
to about 10-13% of all tibial fractures3. Open 
reduction and Plate fixation is effective but it is 
met with extensive soft tissue dissection and 
increased chances of infection4. MIPO techniques 
allows stabilization of distal tibia fractures while 
preserving vascularity of the soft tissue envelope.

Difficult learning curve, chances of infection are 
the possible complications noted with this tech-
nique5,6. This technique reduces surgical trauma 
and maintain a biologically favorable environment 
for fracture healing.

This study was undertaken to study the surgical 
management of closed extrarticular distal tibia 
fractures with MIPO, the functional outcome and 
the various complications associated with it. 

Materials and methods:
This study was done in the department of Ortho-
paedics, Rangpur Medical College Hospital for a 
period of 1 year between 01/06/2019 to 
31/05/2020. Total 19 patients with extra articular 
distal tibia fractures (AO type 43A1, 43A2, 43A3) 
were included. Inclusion criteria included age 
more than 18 years, those who gave valid 
consent, duration of injury <2 weeks, competent 
neurological and vascular status of the affected 
limb and patients who meet the medical 
standards for routine elective surgery. Patient 
with open fractures, intra articular extension, 
pathological fractures, poor medical health were 
excluded.

Surgical techniques:
This operation was done under spinal anesthesia 
in supine position on a standard radiolucent table 
under image intensifier guidance. The medial 
approach is used. The key concept of the 
approaches to the distal tibia is preserving the 
soft tissue envelope and the blood supply in the 
fractured metaphyseal area. Generally, the plate 
is inserted from distal to proximal through a tunnel 
between periosteum and intact overlying tissue.
A straight skin incision 3–5 cm is performed on 
the medial aspect of the distal tibia over the 
medial malleolus. The greater saphenous vein 
and saphenous nerve are protected. Separate stab 
incisions are usually sufficient for the insertion of 
the proximal screws in the diaphysis. It may be 
necessary to perform further stab incisions at the 
level of the fracture to percutaneously apply 
reduction forceps or insert a separate lag screw for 
better reduction.
Fracture reduction was achieved by manual 
traction and manipulation. Anatomically precon-
toured plate is inserted through the tunnel from 
distal to proximal on the anteromedial aspect of 
the tibia.
Temporarily fixation was done with K wires. 
After application of the screws the K wires are 
removed. The wounds are closed in layers and 
Sterile dressings were applied. Short leg posteri-
or cast was applied for two weeks upto wound 
healing. 

Postoperative protocol:
Radiological evaluation was done immediate 
post operatively, at 6 weekly intervals till union 
and at 1 year follow up. Active range of move-
ments of knee along with quadriceps strengthen-
ing exercises were started on the next day of 
surgery. Ankle movement was started after remov-
al of the cast during stitch removal. When there 
was signs of union as bridging callus in 3 out of 
4 cortices and absence of tenderness at the 
fracture site7 partial weight bearing was started 
which usually occurs by 6-8 weeks.
The results at the end of 1 year follow up were 
evaluated using the “Johner & Wruhs’ Criteria” 
as excellent, good, fair and poor8.

Results:
In our study, 19 patients of extra articular distal 
tibia fractures, the mean age of the patients was 
38.05 years ± 9.5 SD with range from 19 to 58 

years. There were 14 males and 5 females in the 
study (Figure-1) with 57.89% having right tibia 
involvement (Figure-2). 

 

Extra articular distal tibial fractures were classified 
according to AO classification, the most common 
type 43A1 which accounts 9 patients i.e. (47.61%) 
followed by 8 (42.85%) type 43A2 and 2 (9.52%) 
type 43A3 (Table-I). 

Table-I: Number of patients according AO classi-
fication (n=19)

The commonest mode of injury was RTA (Road 
Traffic Accident) seen in 68.42% patients 
followed by falls, sports injury (e.g. football) and 
assault. More than half (61.90%) were operated 
within 4 to 7 days of injury (Figure 3).

Case operated after 7 days as due to limb was 
swollen and blisters formation over the fracture so 
we waits for once blisters and swelling settled 
down.
The operating duration mean was 71.36±5.04 min 
with ranged from 55 – 90 minutes. No single case 
of injury to great saphenous vein and saphenous 
nerve was detected. The mean time for starting 
partial weight bearing is 7.26 ± 2.5 weeks. The 
average time for full weight bearing was 13.89 ± 
3.49 weeks. The union occurred in an average of 
19.89±3.49 weeks.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Implant irritation (21.05%), ankle stiffness (5.26%) 
and infection (5.26%) were the main complica-
tions noted amongst patients. 

Discussion:
Extra articular distal tibial fracture which are 
presented to the orthopaedician, often poses a 
challenge to the surgeon as status of soft tissue and 
degree of comminution itself complicates the plan 
of management. The goal of operative treatment is 
to obtain anatomical alignment of the joint surface 
while providing enough stability to allow early 
motion. This should be accomplished using 
techniques that minimize osseous and soft tissue 
devascularization in the hopes of decreasing the 
complications resulting from treatment.  
With the development of minimally invasive 
surgery, percutaneous plating has challenged 
interlocking nailing as locked plate designs act as 
fixed-angle devices whose stability is provided by 
the axial and angular stability at the screw-plate 

interface instead of relying on the frictional force 
between the plate and bone, which is thought to 
preserve the periosteal blood supply around the 
fracture site6,7.
Understanding of the mechanical background for 
choosing the proper implant length and the type 
and number of screws is essential to obtain a 
sound fixation with a high plate span ratio and a 
low plate screw density. A high plate span ratio 
decreases the load onto the plate. A high working 
length of the plate reduces the screw loading, thus 
fewer screws need to be inserted and the plate 
screw density can be kept low9.
In our study, the patients were in the range from 19 
to 58 years, with mean age being 38.05 years ± 
9.5. Out of the 19 patients, the gender distribution 
was as 14 males; 5 females. Predominant male 
involvement in our study was probably due to 
more outdoor activities and heavier labor under-
taken by males as compared to females in our 
society. The result were comparable to that of 
Redfern etal10, Sitnik etal11.
In our study most common cause for these 
fractures was road traffic accident (R.T.A) followed 
by fall and sports injury especially football. Our 
results were comparable to other studies Deebak 
etal12, Eknath etal13 which also showed that RTA is 
the most common mode of injury as moderniza-
tion and industrialization has intruded our lives.
In our study, the operating time in the lock plate it 
ranged from 55 – 90 minutes (mean 71.36±5.04 
min). This was comparable to studies done by Guo 
etal14 and Hasenbohler et al.15.
The mean time for starting partial weight bearing 
in 7.26 ± 2.5 weeks. In our study, we allowed 
partial weight bearing only after signs of union in 
form of bridging callus on at least 3 cortices out of 
4 cortices on radiograph and clinically as absence 
of tenderness and movement at the fracture site11 
which was usually by 6-12 weeks. Majority of the 
cases, having fulfilling above criteria around 6-12 
weeks and were allowed partial weight bearing on 
the affected limb.
The average time for full weight bearing was 13.89 
± 3.49 weeks. The mean time of union in our study 
was 19.89±3.49 weeks. These observations are 
similar to study done by Guo J J et al.14

In our study, we had acceptable alignment in 17 
cases i.e. 89.47%. Malalignment was found in 
10.52% patients.
This was comparable to studies by Sitnik etal11. In 
our study of 2 cases which had malalignment 

evident on immediate postoperative period healed 
in same position at follow up of 1 year and no 
significant change was noted. This finding suggests 
intraoperative error could be the prime cause for 
malunion and it also throws light on difficulty in 
reducing the distal fragment accurately. 1case had 
valgus and 1 case had varus malunion were noted.
In our study implant irritation (21.05%) was the 
most common complication. Superficial infection 
was seen in 1 patient (5.26%) which was healed 
with extended period of intravenous antibiotics. As 
RTA was the commonest cause in our study, 
alongwith causing the fracture, it might also affect 
the soft tissue. This may leads to soft tissue disin-
tegrity and infections.
The functional results, as assessed by Johner and 
Wruh’s criteria, showed that majority 53.56% of 
the patients in the study had excellent functional 
results and 27.44% had good results.
Our study was comparable for complications with 
other studies which were conducted by Redfern et 
al.10. 

Conclusion:
Minimally invasive plate osteosynthesis by locking 
plate have shown a reliable method of fixation for 
distal tibia fractures. This procedures preserving 
most of the osseous vascularity, fracture hemato-
ma which provide biological repair so there is 
lesser incidence of delayed union and non-union. 
This technique can be used in fractures where 
locked nailing cannot be done like distal tibial 
fractures with small distal metaphyseal fragments 
and comminuted fractures. The decision to fix the 
fibula was based on intraoperative reduction of 
tibia fracture. If significant malalignment was still 
persisting after fixation of tibia, only then the 
decision to fix fibula fracture was made. Thus we 
do not recommend fibular fixation routinely 
because the essential benefit of closed MIPO in the 
avoidance of soft tissue dissection might be 
compromised in this way and also reduces strain 
over the tibial fracture, which heightens the poten-
tial for delayed healing or nonunion but to support 
this, larger trial are needed. Implant prominence 
and its related complications because of 
mismatching of the implant contouring and supra 
malleolar anatomy especially in thin built patients. 
Meticulous soft tissue handling is imperative. 
Further study with large number of patients and 
long term follow up is required for better under-
standing of this procedure. 
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Abstract:
Background:
Inguinal hernia is one of the common surgical problems in our 
country having significant morbidity and mortality. The gold 
standard of treatment of inguinal hernia is Lichtenstein tension free 
mesh repair using polypropylene mesh worldwide. High costs of 
polypropylene mesh have limited its use in less economically devel-
oped areas. Sterilized polyester mosquito net mesh is low cost and 
readily available. In resource limited settings sterilized polyester 
mosquito net may be a suitable alternative of synthetic polypropylene 
mesh.
Methods:
A prospective study was carried out from January 2019 to January 
2020 at Department of Surgery (Unit-lll), Rangpur Medical College 
Hospital, Rangpur, Bangladesh. A total 38 patients of uncomplicated 
inguinal hernia were operated by Lichtenstein tension free technique 
using sterilized polyester mosquito net. Complicated hernias and 
patients below 18 years were excluded. Fiber composition was 
tested in laboratory before use. Sterilization was done by autoclave 
technique. Patients were assessed post-operatively for wound infec-
tion, hematoma formation, chronic pain and recurrence of hernia. 
The patients were followed up for the next 12 months.
Results:
A total 38 patients had tension-free repair of their inguinal hernias 
by using non-insecticide impregnated polyester mosquito net mesh. 
The median age of the patients was 42.9 years. All were male 
patients. Seroma formation was in 07.89% and wound infection was 
in 05.26% cases. Every piece of mosquito net costs of only 05 BDT or 
less. No patient reported of long term wound pain. There was no 
rejection and recurrence of hernia. 
Conclusion:
Sterilized polyester mosquito net is a suitable low cost alternative to 
synthetic polypropylene mesh. It can be used in resource limited 
settings rather using traditional Bassini technique.

Key words:  Inguinal Hernia, Polyester mosquito net  
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Introduction:
Inguinal hernia is common among the surgical 
diseases worldwide with variable incidence and 
prevalence. Globally the most commonly 
performed surgical operation is inguinal hernia 
repair1. Among the abdominal operations; ingui-
nal hernioplasty accounts for 10-15% of gener-
al surgical operations2. When not repaired 
electively it is associated with adverse outcome 
and a mortality rate of 5.3-40%3. Lichtenstein 
theorized that the prime cause of recurrence of 

inguinal hernia is the approximation of normally 
unopposed tissue that creates a tension which is 
a clear violation of basic surgical principle4. 
This tension can be avoided by using mesh 
prosthesis to bridge the hernia defect without 
distortion of normal anatomy and results in a less 
painful operation and lower recurrence rate4,5. The 
polypropylene mesh material was ideal for hernia 
operation over half a century ago6. The scarcity 
and expensive nature of synthetic polypropylene 
mesh is the cause of performing traditional Bassi-

ni technique in most centers of less economically 
developed areas till now2. Implanted pieces of 
mosquito net cloths create an inflammatory 
reaction on mice comparable to the most 
sophisticated polypropylene meshes7. Sterilized 
mosquito net mesh may be a low-cost alternative 
in less economically developed countries as an 
easily accessible substitute8.

We demonstrate our experience with the use of 
sterilized polyester mosquito net as mesh for 
tension-free repair of inguinal hernia; its effective-
ness and safety in elective inguinal hernia surgery.

Methods:
A prospective study was carried out from January 
2019 to January 2020 at Rangpur Medical 
College Hospital, Rangpur, Bangladesh. All 
patients having unilateral/ bilateral, direct/ 
indirect, reducible/ irreducible, primary hernia 
and over eighteen years of age were included. 
Patients with strangulated hernia, recurrent 
hernia, below eighteen years of age and who were 
not willing for mosquito net repair were excluded. 
All routine investigations for pre-anesthetic 
check-up were done for every patient. Informed 
written consent was obtained from patients fulfill-
ing the selection criteria. A data collection sheet 
was designed and the surgeon completed this for 
each inguinal hernia repair using a sterilized 
mosquito net mesh. Fiber composition of mos-
quito net was tested in laboratory that revealed 
100% polyester. Sterilization was done by 
autoclave. Sample from all sterilized mosquito 
net was sent to microbiology department to 
see any growth of microorganism. Sterilized, 
non-insecticide impregnated 100% polyester 
mosquito net mesh was used for hernioplasty by 
Lichtenstein technique under spinal anesthesia. 
Preoperative intravenous ceftriaxone one gram 
was given and continued daily up to third 
post-operative day followed by oral cefixime two 
hundred mg BID for next five days. The wounds 
were usually inspected on the fourth postopera-
tive day. All the patients were discharged to 
home on fifth post-operative day except those 
developed seroma and superficial surgical site 
infection. The patients were followed up postop-
eratively for complications such as pain, seroma 
formation, wound infection, rejection, and recur-
rence after discharge. Patients were followed up 
physically at one month, six months and one 

year interval. Basic statistical analysis including 
age distribution, frequencies and percentages 
were computed using SPSS version 16.0 for 
windows. The results are presented in text, tables 
and figures.
The chemical composition of mosquito net was 
tested by TUV SUD Bangladesh Pvt. Ltd. Update 
Tower, Level 7 & 8, 01 Shahjalal Avenue, Uttara, 
Dhaka. The test was done on 28/01/2021 and 
revealed polyester.

Ethical Issue:
Written permission was taken from Principal, 
Rangpur Medical College prior to conduct the 
study.

Results:
Of the 38 patients all were male. 36 patients 
(94.74%) had unilateral hernia of which 04 
were irreducible (10.53%). 02 patients (05.26%) 
had bilateral hernia but reducible. Direct and 
indirect hernia was present in 08 patients 
(21.05%) and 30 patients (78.95%) respectively. 
Patients presented with reducible hernia were 34 
in number (89.47%). (Table-I)

 In this study seroma formation was 07.89% and 
wound infection was 05.26%. All of the cases 
were treated by regular wound dressing and 
antibiotic coverage. There was no chronic pain, 
rejection or recurrence. (Table-III)

Discussion:
Inguinal hernia surgery is one of the most com-
monly performed surgeries all over the world. 
Tension free mesh repair of the posterior wall of 
inguinal canal by Lichtenstein is easy to perform 
and has very low recurrence and complication 
rates along with early return to activity with 
minimum pain and discomfort9-11. This study 
demonstrates our experience with the polyester 
mosquito net as mesh in the repair of inguinal 
hernia in elective situations. Our study showed 
the material was effective, low cost and linked to 
minor wound complications.In case of hernio-
plasty by polyester mosquito net; post-operative 
seroma occurred in 07.89% of our patients and 
05.26% of the patients had minor surgical site 
infections associated with discharge of pus. 

These were treated with antibiotic and wound 
dressing but delay the return to home of the 
patients on an average of 5 to 7 days. We did not 
have to remove the mesh. No rejection of mesh 
or recurrence was recorded during the one year 
study period.Previous study on the use of mos-
quito net mesh showed wound infection rate of 
2% to 4.7%12,13, hematoma of 4%-5%13,14, recur-
rence of 0.3%12 and no rejection of prosthetic 
material.The complication rates of our study 
subjects were similar when compared with 
results from authors who used standard com-
mercial polypropylene mesh where no major 
complications except for hematoma formation in 
6.9% and recurrence rate of 0.6%15-18 was 
observed.Also the clinical effectiveness of poly-
ester mosquito net for hernioplasty is not in 
doubt. A randomized double blind study in Burki-
na Faso showed that there was no significant 
difference in the short term clinical outcome of 
hernia treatment or surgeon’s comfort in handling 
the mosquito net mesh and the commercial poly-
propylene mesh8. Another study showed that the 
use of mosquito net prosthesis in hernia as a 
mesh has long term safety and efficacy, provided 
it is adequately sterilized19. The nylon mosquito 
net is made of material similar to the nylon suture 
which has been used by practicing surgeons in 
herniorrhaphy, especially in Africa, for many 
years8,20,21,22. Surgeons who would wish to use 
these affordable sterilized mosquito net meshes 
should comply with international quality assur-
ance and sterility standards8,23. The method of 
sterilization of mosquito net mesh is a great 
issue. We used the method of autoclave and for 
sterilization. Microbiological examination of the 
autoclaved samples shows no growth of micro-
organism.Previous study shows that the copoly-
mer mosquito mesh maintained its texture and 
pliability when sterilized at 121⁰C for approxi-
mately 20 min24. The cost of commercially avail-
able mesh sized 7.6×15 cm in Bangladesh rang-
ing from 750 BDT – 1750 BDT or more. We use 
the same sized mosquito net that costs only 5 
BDT or less.Previous study shows; the cost of 
locally made individual 10×15 cm mosquito net 
costs US$ of 0.0043- 0.014 and cost of steriliza-
tion and packaging was US$ 1.46 per mesh8,13. 

Conclusion:
In context of our country polyester mosquito net 
as mesh is a suitable material for the repair of 

groin hernias. It is effective, cheap and is associ-
ated with minor wound complications. Wider 
use of this material in less economically devel-
oped countries may be suggested as the commer-
cial polypropylene mesh is expensive and unaf-
fordable for many of the patients.
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Table-II Age distribution of patients (n=38)

Age range Number of patients (%)

19 years-30 years 04 (10.53%)

31 years- 50 years 27 (71.05%)

51 years- 70 years 06 (15.79%)

>70 years 01 (02.63%)
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Introduction:
Inguinal hernia is common among the surgical 
diseases worldwide with variable incidence and 
prevalence. Globally the most commonly 
performed surgical operation is inguinal hernia 
repair1. Among the abdominal operations; ingui-
nal hernioplasty accounts for 10-15% of gener-
al surgical operations2. When not repaired 
electively it is associated with adverse outcome 
and a mortality rate of 5.3-40%3. Lichtenstein 
theorized that the prime cause of recurrence of 

inguinal hernia is the approximation of normally 
unopposed tissue that creates a tension which is 
a clear violation of basic surgical principle4. 
This tension can be avoided by using mesh 
prosthesis to bridge the hernia defect without 
distortion of normal anatomy and results in a less 
painful operation and lower recurrence rate4,5. The 
polypropylene mesh material was ideal for hernia 
operation over half a century ago6. The scarcity 
and expensive nature of synthetic polypropylene 
mesh is the cause of performing traditional Bassi-

ni technique in most centers of less economically 
developed areas till now2. Implanted pieces of 
mosquito net cloths create an inflammatory 
reaction on mice comparable to the most 
sophisticated polypropylene meshes7. Sterilized 
mosquito net mesh may be a low-cost alternative 
in less economically developed countries as an 
easily accessible substitute8.

We demonstrate our experience with the use of 
sterilized polyester mosquito net as mesh for 
tension-free repair of inguinal hernia; its effective-
ness and safety in elective inguinal hernia surgery.

Methods:
A prospective study was carried out from January 
2019 to January 2020 at Rangpur Medical 
College Hospital, Rangpur, Bangladesh. All 
patients having unilateral/ bilateral, direct/ 
indirect, reducible/ irreducible, primary hernia 
and over eighteen years of age were included. 
Patients with strangulated hernia, recurrent 
hernia, below eighteen years of age and who were 
not willing for mosquito net repair were excluded. 
All routine investigations for pre-anesthetic 
check-up were done for every patient. Informed 
written consent was obtained from patients fulfill-
ing the selection criteria. A data collection sheet 
was designed and the surgeon completed this for 
each inguinal hernia repair using a sterilized 
mosquito net mesh. Fiber composition of mos-
quito net was tested in laboratory that revealed 
100% polyester. Sterilization was done by 
autoclave. Sample from all sterilized mosquito 
net was sent to microbiology department to 
see any growth of microorganism. Sterilized, 
non-insecticide impregnated 100% polyester 
mosquito net mesh was used for hernioplasty by 
Lichtenstein technique under spinal anesthesia. 
Preoperative intravenous ceftriaxone one gram 
was given and continued daily up to third 
post-operative day followed by oral cefixime two 
hundred mg BID for next five days. The wounds 
were usually inspected on the fourth postopera-
tive day. All the patients were discharged to 
home on fifth post-operative day except those 
developed seroma and superficial surgical site 
infection. The patients were followed up postop-
eratively for complications such as pain, seroma 
formation, wound infection, rejection, and recur-
rence after discharge. Patients were followed up 
physically at one month, six months and one 

year interval. Basic statistical analysis including 
age distribution, frequencies and percentages 
were computed using SPSS version 16.0 for 
windows. The results are presented in text, tables 
and figures.
The chemical composition of mosquito net was 
tested by TUV SUD Bangladesh Pvt. Ltd. Update 
Tower, Level 7 & 8, 01 Shahjalal Avenue, Uttara, 
Dhaka. The test was done on 28/01/2021 and 
revealed polyester.

Ethical Issue:
Written permission was taken from Principal, 
Rangpur Medical College prior to conduct the 
study.

Results:
Of the 38 patients all were male. 36 patients 
(94.74%) had unilateral hernia of which 04 
were irreducible (10.53%). 02 patients (05.26%) 
had bilateral hernia but reducible. Direct and 
indirect hernia was present in 08 patients 
(21.05%) and 30 patients (78.95%) respectively. 
Patients presented with reducible hernia were 34 
in number (89.47%). (Table-I)

 In this study seroma formation was 07.89% and 
wound infection was 05.26%. All of the cases 
were treated by regular wound dressing and 
antibiotic coverage. There was no chronic pain, 
rejection or recurrence. (Table-III)

Discussion:
Inguinal hernia surgery is one of the most com-
monly performed surgeries all over the world. 
Tension free mesh repair of the posterior wall of 
inguinal canal by Lichtenstein is easy to perform 
and has very low recurrence and complication 
rates along with early return to activity with 
minimum pain and discomfort9-11. This study 
demonstrates our experience with the polyester 
mosquito net as mesh in the repair of inguinal 
hernia in elective situations. Our study showed 
the material was effective, low cost and linked to 
minor wound complications.In case of hernio-
plasty by polyester mosquito net; post-operative 
seroma occurred in 07.89% of our patients and 
05.26% of the patients had minor surgical site 
infections associated with discharge of pus. 

These were treated with antibiotic and wound 
dressing but delay the return to home of the 
patients on an average of 5 to 7 days. We did not 
have to remove the mesh. No rejection of mesh 
or recurrence was recorded during the one year 
study period.Previous study on the use of mos-
quito net mesh showed wound infection rate of 
2% to 4.7%12,13, hematoma of 4%-5%13,14, recur-
rence of 0.3%12 and no rejection of prosthetic 
material.The complication rates of our study 
subjects were similar when compared with 
results from authors who used standard com-
mercial polypropylene mesh where no major 
complications except for hematoma formation in 
6.9% and recurrence rate of 0.6%15-18 was 
observed.Also the clinical effectiveness of poly-
ester mosquito net for hernioplasty is not in 
doubt. A randomized double blind study in Burki-
na Faso showed that there was no significant 
difference in the short term clinical outcome of 
hernia treatment or surgeon’s comfort in handling 
the mosquito net mesh and the commercial poly-
propylene mesh8. Another study showed that the 
use of mosquito net prosthesis in hernia as a 
mesh has long term safety and efficacy, provided 
it is adequately sterilized19. The nylon mosquito 
net is made of material similar to the nylon suture 
which has been used by practicing surgeons in 
herniorrhaphy, especially in Africa, for many 
years8,20,21,22. Surgeons who would wish to use 
these affordable sterilized mosquito net meshes 
should comply with international quality assur-
ance and sterility standards8,23. The method of 
sterilization of mosquito net mesh is a great 
issue. We used the method of autoclave and for 
sterilization. Microbiological examination of the 
autoclaved samples shows no growth of micro-
organism.Previous study shows that the copoly-
mer mosquito mesh maintained its texture and 
pliability when sterilized at 121⁰C for approxi-
mately 20 min24. The cost of commercially avail-
able mesh sized 7.6×15 cm in Bangladesh rang-
ing from 750 BDT – 1750 BDT or more. We use 
the same sized mosquito net that costs only 5 
BDT or less.Previous study shows; the cost of 
locally made individual 10×15 cm mosquito net 
costs US$ of 0.0043- 0.014 and cost of steriliza-
tion and packaging was US$ 1.46 per mesh8,13. 

Conclusion:
In context of our country polyester mosquito net 
as mesh is a suitable material for the repair of 

groin hernias. It is effective, cheap and is associ-
ated with minor wound complications. Wider 
use of this material in less economically devel-
oped countries may be suggested as the commer-
cial polypropylene mesh is expensive and unaf-
fordable for many of the patients.
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Table-I: Distribution of hernia type (n=38)

Type of hernia Number of patients (%)

Unilateral 36 (94.74%)

Bilateral 02 (05.26%)

Direct 08 (21.05%)

Indirect 30 (78.95%)

Reducible 34 (89.47%)

Irreducible 04 (10.53%)

Majority (27 patients) of the patients (71.05%) 
were in age range of 31 years- 50 years. 04 
patients (10.53%) were in age range of 19 years 
– 30 years, 06 patients (15.79%) were in 51 
years- 70 years and 01 patient (02.63%) was in 
age group of above 70 years. (Table-II) 



The commercially available polypropylene mesh 
sized 7.6×15cm costs of 750 BDT or more. The 
same sized mosquito net costs 05 BDT or less 
(Table-IV). 

Table-III Post-operative complication (n=38) 

Complications Numbers

Seroma formation 03 (07.89%)

Wound infection 02 (05.26%)

Chronic pain 00 (00.00%)

Rejection 00 (00.00%)

Recurrence 00 (00.00%)

Table-IV Cost of mesh 

Brand Size Price 

Ethicon soft 7.6×15cm 1750 taka 

Ethicon 7.6×15cm 750 taka 

Paha 7.6×15cm 950 taka 

Mosquito net 7.6×15cm <5 taka 
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Introduction:
Inguinal hernia is common among the surgical 
diseases worldwide with variable incidence and 
prevalence. Globally the most commonly 
performed surgical operation is inguinal hernia 
repair1. Among the abdominal operations; ingui-
nal hernioplasty accounts for 10-15% of gener-
al surgical operations2. When not repaired 
electively it is associated with adverse outcome 
and a mortality rate of 5.3-40%3. Lichtenstein 
theorized that the prime cause of recurrence of 

inguinal hernia is the approximation of normally 
unopposed tissue that creates a tension which is 
a clear violation of basic surgical principle4. 
This tension can be avoided by using mesh 
prosthesis to bridge the hernia defect without 
distortion of normal anatomy and results in a less 
painful operation and lower recurrence rate4,5. The 
polypropylene mesh material was ideal for hernia 
operation over half a century ago6. The scarcity 
and expensive nature of synthetic polypropylene 
mesh is the cause of performing traditional Bassi-

ni technique in most centers of less economically 
developed areas till now2. Implanted pieces of 
mosquito net cloths create an inflammatory 
reaction on mice comparable to the most 
sophisticated polypropylene meshes7. Sterilized 
mosquito net mesh may be a low-cost alternative 
in less economically developed countries as an 
easily accessible substitute8.

We demonstrate our experience with the use of 
sterilized polyester mosquito net as mesh for 
tension-free repair of inguinal hernia; its effective-
ness and safety in elective inguinal hernia surgery.

Methods:
A prospective study was carried out from January 
2019 to January 2020 at Rangpur Medical 
College Hospital, Rangpur, Bangladesh. All 
patients having unilateral/ bilateral, direct/ 
indirect, reducible/ irreducible, primary hernia 
and over eighteen years of age were included. 
Patients with strangulated hernia, recurrent 
hernia, below eighteen years of age and who were 
not willing for mosquito net repair were excluded. 
All routine investigations for pre-anesthetic 
check-up were done for every patient. Informed 
written consent was obtained from patients fulfill-
ing the selection criteria. A data collection sheet 
was designed and the surgeon completed this for 
each inguinal hernia repair using a sterilized 
mosquito net mesh. Fiber composition of mos-
quito net was tested in laboratory that revealed 
100% polyester. Sterilization was done by 
autoclave. Sample from all sterilized mosquito 
net was sent to microbiology department to 
see any growth of microorganism. Sterilized, 
non-insecticide impregnated 100% polyester 
mosquito net mesh was used for hernioplasty by 
Lichtenstein technique under spinal anesthesia. 
Preoperative intravenous ceftriaxone one gram 
was given and continued daily up to third 
post-operative day followed by oral cefixime two 
hundred mg BID for next five days. The wounds 
were usually inspected on the fourth postopera-
tive day. All the patients were discharged to 
home on fifth post-operative day except those 
developed seroma and superficial surgical site 
infection. The patients were followed up postop-
eratively for complications such as pain, seroma 
formation, wound infection, rejection, and recur-
rence after discharge. Patients were followed up 
physically at one month, six months and one 

year interval. Basic statistical analysis including 
age distribution, frequencies and percentages 
were computed using SPSS version 16.0 for 
windows. The results are presented in text, tables 
and figures.
The chemical composition of mosquito net was 
tested by TUV SUD Bangladesh Pvt. Ltd. Update 
Tower, Level 7 & 8, 01 Shahjalal Avenue, Uttara, 
Dhaka. The test was done on 28/01/2021 and 
revealed polyester.

Ethical Issue:
Written permission was taken from Principal, 
Rangpur Medical College prior to conduct the 
study.

Results:
Of the 38 patients all were male. 36 patients 
(94.74%) had unilateral hernia of which 04 
were irreducible (10.53%). 02 patients (05.26%) 
had bilateral hernia but reducible. Direct and 
indirect hernia was present in 08 patients 
(21.05%) and 30 patients (78.95%) respectively. 
Patients presented with reducible hernia were 34 
in number (89.47%). (Table-I)

 In this study seroma formation was 07.89% and 
wound infection was 05.26%. All of the cases 
were treated by regular wound dressing and 
antibiotic coverage. There was no chronic pain, 
rejection or recurrence. (Table-III)

Discussion:
Inguinal hernia surgery is one of the most com-
monly performed surgeries all over the world. 
Tension free mesh repair of the posterior wall of 
inguinal canal by Lichtenstein is easy to perform 
and has very low recurrence and complication 
rates along with early return to activity with 
minimum pain and discomfort9-11. This study 
demonstrates our experience with the polyester 
mosquito net as mesh in the repair of inguinal 
hernia in elective situations. Our study showed 
the material was effective, low cost and linked to 
minor wound complications.In case of hernio-
plasty by polyester mosquito net; post-operative 
seroma occurred in 07.89% of our patients and 
05.26% of the patients had minor surgical site 
infections associated with discharge of pus. 

These were treated with antibiotic and wound 
dressing but delay the return to home of the 
patients on an average of 5 to 7 days. We did not 
have to remove the mesh. No rejection of mesh 
or recurrence was recorded during the one year 
study period.Previous study on the use of mos-
quito net mesh showed wound infection rate of 
2% to 4.7%12,13, hematoma of 4%-5%13,14, recur-
rence of 0.3%12 and no rejection of prosthetic 
material.The complication rates of our study 
subjects were similar when compared with 
results from authors who used standard com-
mercial polypropylene mesh where no major 
complications except for hematoma formation in 
6.9% and recurrence rate of 0.6%15-18 was 
observed.Also the clinical effectiveness of poly-
ester mosquito net for hernioplasty is not in 
doubt. A randomized double blind study in Burki-
na Faso showed that there was no significant 
difference in the short term clinical outcome of 
hernia treatment or surgeon’s comfort in handling 
the mosquito net mesh and the commercial poly-
propylene mesh8. Another study showed that the 
use of mosquito net prosthesis in hernia as a 
mesh has long term safety and efficacy, provided 
it is adequately sterilized19. The nylon mosquito 
net is made of material similar to the nylon suture 
which has been used by practicing surgeons in 
herniorrhaphy, especially in Africa, for many 
years8,20,21,22. Surgeons who would wish to use 
these affordable sterilized mosquito net meshes 
should comply with international quality assur-
ance and sterility standards8,23. The method of 
sterilization of mosquito net mesh is a great 
issue. We used the method of autoclave and for 
sterilization. Microbiological examination of the 
autoclaved samples shows no growth of micro-
organism.Previous study shows that the copoly-
mer mosquito mesh maintained its texture and 
pliability when sterilized at 121⁰C for approxi-
mately 20 min24. The cost of commercially avail-
able mesh sized 7.6×15 cm in Bangladesh rang-
ing from 750 BDT – 1750 BDT or more. We use 
the same sized mosquito net that costs only 5 
BDT or less.Previous study shows; the cost of 
locally made individual 10×15 cm mosquito net 
costs US$ of 0.0043- 0.014 and cost of steriliza-
tion and packaging was US$ 1.46 per mesh8,13. 

Conclusion:
In context of our country polyester mosquito net 
as mesh is a suitable material for the repair of 

groin hernias. It is effective, cheap and is associ-
ated with minor wound complications. Wider 
use of this material in less economically devel-
oped countries may be suggested as the commer-
cial polypropylene mesh is expensive and unaf-
fordable for many of the patients.
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In this study seroma formation was 07.89% and 
wound infection was 05.26%. All of the cases 
were treated by regular wound dressing and 
antibiotic coverage. There was no chronic pain, 
rejection or recurrence. (Table-III) 
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Polyester Mosquito Net Mesh for Inguinal Hernia Repair

Introduction:
Inguinal hernia is common among the surgical 
diseases worldwide with variable incidence and 
prevalence. Globally the most commonly 
performed surgical operation is inguinal hernia 
repair1. Among the abdominal operations; ingui-
nal hernioplasty accounts for 10-15% of gener-
al surgical operations2. When not repaired 
electively it is associated with adverse outcome 
and a mortality rate of 5.3-40%3. Lichtenstein 
theorized that the prime cause of recurrence of 

inguinal hernia is the approximation of normally 
unopposed tissue that creates a tension which is 
a clear violation of basic surgical principle4. 
This tension can be avoided by using mesh 
prosthesis to bridge the hernia defect without 
distortion of normal anatomy and results in a less 
painful operation and lower recurrence rate4,5. The 
polypropylene mesh material was ideal for hernia 
operation over half a century ago6. The scarcity 
and expensive nature of synthetic polypropylene 
mesh is the cause of performing traditional Bassi-

ni technique in most centers of less economically 
developed areas till now2. Implanted pieces of 
mosquito net cloths create an inflammatory 
reaction on mice comparable to the most 
sophisticated polypropylene meshes7. Sterilized 
mosquito net mesh may be a low-cost alternative 
in less economically developed countries as an 
easily accessible substitute8.

We demonstrate our experience with the use of 
sterilized polyester mosquito net as mesh for 
tension-free repair of inguinal hernia; its effective-
ness and safety in elective inguinal hernia surgery.

Methods:
A prospective study was carried out from January 
2019 to January 2020 at Rangpur Medical 
College Hospital, Rangpur, Bangladesh. All 
patients having unilateral/ bilateral, direct/ 
indirect, reducible/ irreducible, primary hernia 
and over eighteen years of age were included. 
Patients with strangulated hernia, recurrent 
hernia, below eighteen years of age and who were 
not willing for mosquito net repair were excluded. 
All routine investigations for pre-anesthetic 
check-up were done for every patient. Informed 
written consent was obtained from patients fulfill-
ing the selection criteria. A data collection sheet 
was designed and the surgeon completed this for 
each inguinal hernia repair using a sterilized 
mosquito net mesh. Fiber composition of mos-
quito net was tested in laboratory that revealed 
100% polyester. Sterilization was done by 
autoclave. Sample from all sterilized mosquito 
net was sent to microbiology department to 
see any growth of microorganism. Sterilized, 
non-insecticide impregnated 100% polyester 
mosquito net mesh was used for hernioplasty by 
Lichtenstein technique under spinal anesthesia. 
Preoperative intravenous ceftriaxone one gram 
was given and continued daily up to third 
post-operative day followed by oral cefixime two 
hundred mg BID for next five days. The wounds 
were usually inspected on the fourth postopera-
tive day. All the patients were discharged to 
home on fifth post-operative day except those 
developed seroma and superficial surgical site 
infection. The patients were followed up postop-
eratively for complications such as pain, seroma 
formation, wound infection, rejection, and recur-
rence after discharge. Patients were followed up 
physically at one month, six months and one 

year interval. Basic statistical analysis including 
age distribution, frequencies and percentages 
were computed using SPSS version 16.0 for 
windows. The results are presented in text, tables 
and figures.
The chemical composition of mosquito net was 
tested by TUV SUD Bangladesh Pvt. Ltd. Update 
Tower, Level 7 & 8, 01 Shahjalal Avenue, Uttara, 
Dhaka. The test was done on 28/01/2021 and 
revealed polyester.

Ethical Issue:
Written permission was taken from Principal, 
Rangpur Medical College prior to conduct the 
study.

Results:
Of the 38 patients all were male. 36 patients 
(94.74%) had unilateral hernia of which 04 
were irreducible (10.53%). 02 patients (05.26%) 
had bilateral hernia but reducible. Direct and 
indirect hernia was present in 08 patients 
(21.05%) and 30 patients (78.95%) respectively. 
Patients presented with reducible hernia were 34 
in number (89.47%). (Table-I)

 In this study seroma formation was 07.89% and 
wound infection was 05.26%. All of the cases 
were treated by regular wound dressing and 
antibiotic coverage. There was no chronic pain, 
rejection or recurrence. (Table-III)

Discussion:
Inguinal hernia surgery is one of the most com-
monly performed surgeries all over the world. 
Tension free mesh repair of the posterior wall of 
inguinal canal by Lichtenstein is easy to perform 
and has very low recurrence and complication 
rates along with early return to activity with 
minimum pain and discomfort9-11. This study 
demonstrates our experience with the polyester 
mosquito net as mesh in the repair of inguinal 
hernia in elective situations. Our study showed 
the material was effective, low cost and linked to 
minor wound complications.In case of hernio-
plasty by polyester mosquito net; post-operative 
seroma occurred in 07.89% of our patients and 
05.26% of the patients had minor surgical site 
infections associated with discharge of pus. 

These were treated with antibiotic and wound 
dressing but delay the return to home of the 
patients on an average of 5 to 7 days. We did not 
have to remove the mesh. No rejection of mesh 
or recurrence was recorded during the one year 
study period.Previous study on the use of mos-
quito net mesh showed wound infection rate of 
2% to 4.7%12,13, hematoma of 4%-5%13,14, recur-
rence of 0.3%12 and no rejection of prosthetic 
material.The complication rates of our study 
subjects were similar when compared with 
results from authors who used standard com-
mercial polypropylene mesh where no major 
complications except for hematoma formation in 
6.9% and recurrence rate of 0.6%15-18 was 
observed.Also the clinical effectiveness of poly-
ester mosquito net for hernioplasty is not in 
doubt. A randomized double blind study in Burki-
na Faso showed that there was no significant 
difference in the short term clinical outcome of 
hernia treatment or surgeon’s comfort in handling 
the mosquito net mesh and the commercial poly-
propylene mesh8. Another study showed that the 
use of mosquito net prosthesis in hernia as a 
mesh has long term safety and efficacy, provided 
it is adequately sterilized19. The nylon mosquito 
net is made of material similar to the nylon suture 
which has been used by practicing surgeons in 
herniorrhaphy, especially in Africa, for many 
years8,20,21,22. Surgeons who would wish to use 
these affordable sterilized mosquito net meshes 
should comply with international quality assur-
ance and sterility standards8,23. The method of 
sterilization of mosquito net mesh is a great 
issue. We used the method of autoclave and for 
sterilization. Microbiological examination of the 
autoclaved samples shows no growth of micro-
organism.Previous study shows that the copoly-
mer mosquito mesh maintained its texture and 
pliability when sterilized at 121⁰C for approxi-
mately 20 min24. The cost of commercially avail-
able mesh sized 7.6×15 cm in Bangladesh rang-
ing from 750 BDT – 1750 BDT or more. We use 
the same sized mosquito net that costs only 5 
BDT or less.Previous study shows; the cost of 
locally made individual 10×15 cm mosquito net 
costs US$ of 0.0043- 0.014 and cost of steriliza-
tion and packaging was US$ 1.46 per mesh8,13. 

Conclusion:
In context of our country polyester mosquito net 
as mesh is a suitable material for the repair of 

groin hernias. It is effective, cheap and is associ-
ated with minor wound complications. Wider 
use of this material in less economically devel-
oped countries may be suggested as the commer-
cial polypropylene mesh is expensive and unaf-
fordable for many of the patients.
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Introduction:
Inguinal hernia is common among the surgical 
diseases worldwide with variable incidence and 
prevalence. Globally the most commonly 
performed surgical operation is inguinal hernia 
repair1. Among the abdominal operations; ingui-
nal hernioplasty accounts for 10-15% of gener-
al surgical operations2. When not repaired 
electively it is associated with adverse outcome 
and a mortality rate of 5.3-40%3. Lichtenstein 
theorized that the prime cause of recurrence of 

inguinal hernia is the approximation of normally 
unopposed tissue that creates a tension which is 
a clear violation of basic surgical principle4. 
This tension can be avoided by using mesh 
prosthesis to bridge the hernia defect without 
distortion of normal anatomy and results in a less 
painful operation and lower recurrence rate4,5. The 
polypropylene mesh material was ideal for hernia 
operation over half a century ago6. The scarcity 
and expensive nature of synthetic polypropylene 
mesh is the cause of performing traditional Bassi-

ni technique in most centers of less economically 
developed areas till now2. Implanted pieces of 
mosquito net cloths create an inflammatory 
reaction on mice comparable to the most 
sophisticated polypropylene meshes7. Sterilized 
mosquito net mesh may be a low-cost alternative 
in less economically developed countries as an 
easily accessible substitute8.

We demonstrate our experience with the use of 
sterilized polyester mosquito net as mesh for 
tension-free repair of inguinal hernia; its effective-
ness and safety in elective inguinal hernia surgery.

Methods:
A prospective study was carried out from January 
2019 to January 2020 at Rangpur Medical 
College Hospital, Rangpur, Bangladesh. All 
patients having unilateral/ bilateral, direct/ 
indirect, reducible/ irreducible, primary hernia 
and over eighteen years of age were included. 
Patients with strangulated hernia, recurrent 
hernia, below eighteen years of age and who were 
not willing for mosquito net repair were excluded. 
All routine investigations for pre-anesthetic 
check-up were done for every patient. Informed 
written consent was obtained from patients fulfill-
ing the selection criteria. A data collection sheet 
was designed and the surgeon completed this for 
each inguinal hernia repair using a sterilized 
mosquito net mesh. Fiber composition of mos-
quito net was tested in laboratory that revealed 
100% polyester. Sterilization was done by 
autoclave. Sample from all sterilized mosquito 
net was sent to microbiology department to 
see any growth of microorganism. Sterilized, 
non-insecticide impregnated 100% polyester 
mosquito net mesh was used for hernioplasty by 
Lichtenstein technique under spinal anesthesia. 
Preoperative intravenous ceftriaxone one gram 
was given and continued daily up to third 
post-operative day followed by oral cefixime two 
hundred mg BID for next five days. The wounds 
were usually inspected on the fourth postopera-
tive day. All the patients were discharged to 
home on fifth post-operative day except those 
developed seroma and superficial surgical site 
infection. The patients were followed up postop-
eratively for complications such as pain, seroma 
formation, wound infection, rejection, and recur-
rence after discharge. Patients were followed up 
physically at one month, six months and one 

year interval. Basic statistical analysis including 
age distribution, frequencies and percentages 
were computed using SPSS version 16.0 for 
windows. The results are presented in text, tables 
and figures.
The chemical composition of mosquito net was 
tested by TUV SUD Bangladesh Pvt. Ltd. Update 
Tower, Level 7 & 8, 01 Shahjalal Avenue, Uttara, 
Dhaka. The test was done on 28/01/2021 and 
revealed polyester.

Ethical Issue:
Written permission was taken from Principal, 
Rangpur Medical College prior to conduct the 
study.

Results:
Of the 38 patients all were male. 36 patients 
(94.74%) had unilateral hernia of which 04 
were irreducible (10.53%). 02 patients (05.26%) 
had bilateral hernia but reducible. Direct and 
indirect hernia was present in 08 patients 
(21.05%) and 30 patients (78.95%) respectively. 
Patients presented with reducible hernia were 34 
in number (89.47%). (Table-I)

 In this study seroma formation was 07.89% and 
wound infection was 05.26%. All of the cases 
were treated by regular wound dressing and 
antibiotic coverage. There was no chronic pain, 
rejection or recurrence. (Table-III)

Discussion:
Inguinal hernia surgery is one of the most com-
monly performed surgeries all over the world. 
Tension free mesh repair of the posterior wall of 
inguinal canal by Lichtenstein is easy to perform 
and has very low recurrence and complication 
rates along with early return to activity with 
minimum pain and discomfort9-11. This study 
demonstrates our experience with the polyester 
mosquito net as mesh in the repair of inguinal 
hernia in elective situations. Our study showed 
the material was effective, low cost and linked to 
minor wound complications.In case of hernio-
plasty by polyester mosquito net; post-operative 
seroma occurred in 07.89% of our patients and 
05.26% of the patients had minor surgical site 
infections associated with discharge of pus. 

These were treated with antibiotic and wound 
dressing but delay the return to home of the 
patients on an average of 5 to 7 days. We did not 
have to remove the mesh. No rejection of mesh 
or recurrence was recorded during the one year 
study period.Previous study on the use of mos-
quito net mesh showed wound infection rate of 
2% to 4.7%12,13, hematoma of 4%-5%13,14, recur-
rence of 0.3%12 and no rejection of prosthetic 
material.The complication rates of our study 
subjects were similar when compared with 
results from authors who used standard com-
mercial polypropylene mesh where no major 
complications except for hematoma formation in 
6.9% and recurrence rate of 0.6%15-18 was 
observed.Also the clinical effectiveness of poly-
ester mosquito net for hernioplasty is not in 
doubt. A randomized double blind study in Burki-
na Faso showed that there was no significant 
difference in the short term clinical outcome of 
hernia treatment or surgeon’s comfort in handling 
the mosquito net mesh and the commercial poly-
propylene mesh8. Another study showed that the 
use of mosquito net prosthesis in hernia as a 
mesh has long term safety and efficacy, provided 
it is adequately sterilized19. The nylon mosquito 
net is made of material similar to the nylon suture 
which has been used by practicing surgeons in 
herniorrhaphy, especially in Africa, for many 
years8,20,21,22. Surgeons who would wish to use 
these affordable sterilized mosquito net meshes 
should comply with international quality assur-
ance and sterility standards8,23. The method of 
sterilization of mosquito net mesh is a great 
issue. We used the method of autoclave and for 
sterilization. Microbiological examination of the 
autoclaved samples shows no growth of micro-
organism.Previous study shows that the copoly-
mer mosquito mesh maintained its texture and 
pliability when sterilized at 121⁰C for approxi-
mately 20 min24. The cost of commercially avail-
able mesh sized 7.6×15 cm in Bangladesh rang-
ing from 750 BDT – 1750 BDT or more. We use 
the same sized mosquito net that costs only 5 
BDT or less.Previous study shows; the cost of 
locally made individual 10×15 cm mosquito net 
costs US$ of 0.0043- 0.014 and cost of steriliza-
tion and packaging was US$ 1.46 per mesh8,13. 

Conclusion:
In context of our country polyester mosquito net 
as mesh is a suitable material for the repair of 

groin hernias. It is effective, cheap and is associ-
ated with minor wound complications. Wider 
use of this material in less economically devel-
oped countries may be suggested as the commer-
cial polypropylene mesh is expensive and unaf-
fordable for many of the patients.
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Abstract:
Background: 
Leprosy is a nonfatal, chronic infectious disease caused by Mycobacteri-
um leprae, the clinical manifestations of which are largely confined to 
the skin, peripheral nervous system, upper respiratory tract, eyes, and 
testes. As per the 2016 statistics, just over 3000 new leprosy cases were 
detected countrywide. Among them, male and  paucibacillary (PB) cases 
were predominant.Today, with early diagnosis and the institution of 
appropriate and effective antimicrobial therapy, patients can lead 
productive lives in the community, and deformities and other visible 
manifestations can largely be prevented. The objective of the study was 
to see socio-demographic characteristics of the leprosy patients in north-
ern area of Bangladesh.
Methods:
This is a cross-sectional study was done on leprosy patients admitted in a 
hospital (Danish Bangladesh Leprosy Mission Hospital) situated at 
Nilphamary district in northern zone of  Bangladesh during the period of 
February to July 2018. 
Results:
A total of 75 patients was studied and found that the mean age of the 
respondents was 50 years,and male was predominant (76%). The major-
ity of the study population was muslim (87%). Most of the patients were 
illiterate (44%) and farmers (33%). The majority of respondents had low 
socioeconomic status in respect to low monthly income (58%), housing 
status (55% lived in semi-pacca and 40% in kacca house), and large 
family size (among the respondents 47% had >5 family members and 
43% 3-5 members). Most of the patients (85%) had no family history of 
leprosy. Among the studied patients 47% were suffering from paucibac-
illary and 53% from the multibacillary disease category.
Conclusion: 
leprosy is predominant in male patients with low socioeconomic status.

Key word: Leprosy, Sociodemographic characteristic.
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Introduction:
Leprosy (Hansen’s disease) is a chronic granulo-
matous disease affecting skin and nerves, and is 
caused by Mycobacterium leprae, a slow growing 
mycobacterium. Some 4 million people have 
leprosy and around 750,000 new cases are detect-
ed annually. About 70% of world leprosy patients 

live in India, with the disease endemic in Brazil, 
Indonesia, Mozambique, Madagascar, Tanzania 
and Nepal1. 
In 1991, WHO member states resolved to 
decrease the level of leprosy in the world by over 
90%. This has now been accomplished, and the 
overall target for global elimination of leprosy as a 

public health complaint has been attained2. The 
fall in prevalence rate is largely explained by 
improvement in the management of cases, very 
low rates of relapse, high cure rate, absence of 
drug resistance and shorter duration of treatment 
with MDT3.
In Bangladesh, leprosy elimination was declared 
in 1998, 2 years earlier than targeted as if we are 
now in the post elimination era. The elimination is 
defined by WHO as reducing registered preva-
lence to less than 1 case per 10,000. Since then, 
Leprosy as a public health problem was not 
considered by the government although the preva-
lence rate was higher 1/10,000 in sub district level. 
As per the 2016 statistics, just over 3000 new 
leprosy cases were detected countrywide. Among 
them, male were 1865. female 1136 & children 
166, and paucibacillary (PB) 1685, and multibacil-
lary(MB) 13154.
The Leprosy Mission International Bangladesh 
(TLMI-B) started supporting leprosy work in the 
country in 1926 in Chittagong Hill Tracts and 
Chandraghona. TLMI-B is a prime member of the 
National Leprosy Elimination Program (NLEP) of 
the Ministry of Health and Family Welfare of the 
government of Bangladesh. Since 1994, TLMI-B 
has supported the national leprosy program; 
currently TLMI-B is implementing 22 projects 
under 6 programs across 29 districts in 6 divisions 
of Bangladesh, with a total of 350 staff. The 
programs provide leprosy control services, preven-
tion and disability management, specialized care 
at the DBLM hospital, community based rehabili-
tation activities, advocacy and research on leprosy 
with the goal to defeat leprosy and transform lives 
of communities affected by leprosy4.
Leprosy is not a particular disease of children as 
was once believed5. In endemic areas, the disease 
is acquired commonly in childhood. The youngest 
case seen in South India was an infant 2 month 
old6. Incident rates generally rise to a peak 
between 10 and 20 years of age, and then fall7.
Both the incidence and prevalence rate of leprosy 
appear to be higher in males than in females in 
most regions of the world. Sex difference is found 
least in children below 15 years, and more marked 
among adults; more marked among leprometous 
cases than among non-leprometos cases. The 
excess of cases in males has sometimes been 
attributed to their greater mobility and increased 
opportunities for contact in many populations8. 

The sex ratio of leprosy presenting during child-
hood is 1:1, but males predominate by a 2:1 ratio 
among adult patients. The incubation period is 
frequently 3-5 years but has been reported to range 
from 6 months to several decades9.
It is a well established fact that only a few persons 
exposed to infection develop the disease. A large 
proportion in early lesions that occur in leprosy 
heal spontaneously. Such abortive and self healing 
lesions suggest immunity acquired through such 
lesions. Subclinical infections are far more 
common than was thought earlier; they are also 
believed to contribute to active immunity. A 
certain degree of immunity is also probable 
through infection with other related mycobacte-
ria10.
It is now recognized that cell mediated immunity 
(CMI) is responsible for resistance to infection with 
M. leprae. In lepromatous leprosy, there is a 
complete breakdown of CMI; in this case lepromin 
test in negative. Antibodies have been demonstrat-
ed throughout the spectrum of leprosy; they are 
more pronounced at the leprameta end11.
There is now evidence that human lymphocyte 
antigen (HLA) linked genes influence the type of 
immune response that develops7.
The mode of transmission of leprosy has not been 
established with certainty. The following theories 
are frequently debated: droplet infections, contact 
transmission, others (insect vector, tattooing 
needles)12. Leprosy is often called a ‘social 
disease’. There are numerous causes of social 
factors which favour the spread of leprosy in the 
community, such as poverty and poverty related 
circumstances (e.g., overcrowding, poor housing, 
lack of education, lack of personal hygiene), and 
above all, fear, guilt, and unfounded prejudices 
regarding the disease13.
The social stigma of leprosy is due to deformities it 
can cause.over the centuries, a ‘legend’ has grown 
round leprosy that it is highly contagious and that 
it is incurable. Even today, in spite of scientific 
information available about leprosy, this legend is 
deeply rooted in the minds of most people at all 
levels of society with the result that social ostra-
cism is apparent everywhere. This has led patients 
to hide their early lesions and thereby delay 
treatment just at the period when they could be 
most speedily cured. The deep rooted psychologi-
cal factors cannot be vanished overnight, these 
important psychological factors are overlooked, 

and emphasis is laid only on early detection and 
treatment. failure to appreciate the importance of 
social and psychological factors has resulted in the 
failure of otherwise well conceived programmes13.

Methodology:
This was a cross-sectional type of descriptive 
study, carried out in Danish Bangladesh Leprosy 
Mission Hospital (DBLMH), Nilphamary, Bangla-
desh. The study populations were Leprosy patients 
admitted into the DBLMH at the pereod of febru-
ary to july 2018. A total of 75 leprosy patients of 
both sexes were included in this study. The 
sampling was done purposefully and the sociode-
mographic data were collected directly face to 
face from all the respondents who give informed 
consent to include in the study in a preformed 
structured questionnaire. Then data were edited 
and analyzed by SPSS version 16. A written 
permission was taken from the authority of the 
institute for ethical issues. 

Results:
A total of 75 patients were studied. The mean age 
of the study population was 50 years. Among the 
respondents 57(76%) were male and 18(24%) 
were female and male-female ratio was 3:1. 
Among the study populations 44(59%) were illiter-
ate, 24(33%) got primary education, 5(06%) got 
secondary education, higher secondary education 
and graduation were 1(1.3%) each. Among the 
respondents 65(87%) were Muslim, 9(12%) were 
Hindu and 1(1%) were Christians. Among the 
study population 30(40%) lived in Kacha house, 
41(55%) in Semi-pacca and 4(05%) in pacca 
house. Among the respondents 18(24%) were 
housewives, 33(44%) were farmers, 7(09%) were 
service holders and 17(23%) businessmen. Among 
the respondents 43(58%) were in low income 
status, 22(29%) in middle income, and 10(13%) in 
high income status. Among the study population 
8(10%) had less than 3 family members, 32(43%) 
had 3-5 members and 35(47%) had more than 5 
family members.
Among the study population 11(15%) had a 
positive family history of leprosy and 64(85%) had 
none.
Among the study patients 35 (47%) were suffering 
from paucibacillary and 40 (53%) from multibacil-
lary disease, and the mean duration of illness was 
16 years.

Discussion:
In our study, among the 75 leprosy patients the 
mean age was 50 years. This finding is consistent 
with the study done by Nils Kaehler et al. who 
found the age group 61 years or above among 257 
leprosy patients in a community in Thailand14. We 
found in our study male predominance with male 
and female ratio 3:1. This finding is consistent with 
other findings like Fauci et al. who found males 
predominate by a 2:1 ratio among adult patients9. 
In this study leprosy was found to be common in 
low socio-economic status in respect of living, 
among the 75 participants 33% were farmers, and 
95% of the respondents lives in Kacca and semi 
pacca house), the literacy rate was 41% (59% 
were illiterate). The overcrowding or large family 
size was common among the respondents (67% 
had family members 3 and above), andMost of the 
population of our study had a low monthly income 
(59% had monthly income less than 5000/tk per 
month). This result is consistent with comments by 
K. Park et.al in India, who found that there are 
numerous causes of social factors which favour the 
spread of leprosy in the community, such as pover-
ty and poverty related circumstances (e.g., 

overcrowding, poor housing, lack of education, 
lack of personal hygiene)13. In our study it was 
found that multibacillary WHO category patients 
were higher which was 53% of the study patients. 
This finding has similarity with the study done by 
Ronald Jefferson et al. in Brazil, where he found 
multibacillary form were associated with higher 
prevalence rate15. 

Conclusion:
Leprosy is common in low socioeconomic condi-
tions with male preponderance. The positive 
family history does not play a significant role in 
transmission. Even with the improvement of 
treatment facilities in Bangladesh, the multibacil-
lary category of leprosy patients are not less than 
the paucibacillary group.
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Introduction:
Leprosy (Hansen’s disease) is a chronic granulo-
matous disease affecting skin and nerves, and is 
caused by Mycobacterium leprae, a slow growing 
mycobacterium. Some 4 million people have 
leprosy and around 750,000 new cases are detect-
ed annually. About 70% of world leprosy patients 

live in India, with the disease endemic in Brazil, 
Indonesia, Mozambique, Madagascar, Tanzania 
and Nepal1. 
In 1991, WHO member states resolved to 
decrease the level of leprosy in the world by over 
90%. This has now been accomplished, and the 
overall target for global elimination of leprosy as a 

public health complaint has been attained2. The 
fall in prevalence rate is largely explained by 
improvement in the management of cases, very 
low rates of relapse, high cure rate, absence of 
drug resistance and shorter duration of treatment 
with MDT3.
In Bangladesh, leprosy elimination was declared 
in 1998, 2 years earlier than targeted as if we are 
now in the post elimination era. The elimination is 
defined by WHO as reducing registered preva-
lence to less than 1 case per 10,000. Since then, 
Leprosy as a public health problem was not 
considered by the government although the preva-
lence rate was higher 1/10,000 in sub district level. 
As per the 2016 statistics, just over 3000 new 
leprosy cases were detected countrywide. Among 
them, male were 1865. female 1136 & children 
166, and paucibacillary (PB) 1685, and multibacil-
lary(MB) 13154.
The Leprosy Mission International Bangladesh 
(TLMI-B) started supporting leprosy work in the 
country in 1926 in Chittagong Hill Tracts and 
Chandraghona. TLMI-B is a prime member of the 
National Leprosy Elimination Program (NLEP) of 
the Ministry of Health and Family Welfare of the 
government of Bangladesh. Since 1994, TLMI-B 
has supported the national leprosy program; 
currently TLMI-B is implementing 22 projects 
under 6 programs across 29 districts in 6 divisions 
of Bangladesh, with a total of 350 staff. The 
programs provide leprosy control services, preven-
tion and disability management, specialized care 
at the DBLM hospital, community based rehabili-
tation activities, advocacy and research on leprosy 
with the goal to defeat leprosy and transform lives 
of communities affected by leprosy4.
Leprosy is not a particular disease of children as 
was once believed5. In endemic areas, the disease 
is acquired commonly in childhood. The youngest 
case seen in South India was an infant 2 month 
old6. Incident rates generally rise to a peak 
between 10 and 20 years of age, and then fall7.
Both the incidence and prevalence rate of leprosy 
appear to be higher in males than in females in 
most regions of the world. Sex difference is found 
least in children below 15 years, and more marked 
among adults; more marked among leprometous 
cases than among non-leprometos cases. The 
excess of cases in males has sometimes been 
attributed to their greater mobility and increased 
opportunities for contact in many populations8. 

The sex ratio of leprosy presenting during child-
hood is 1:1, but males predominate by a 2:1 ratio 
among adult patients. The incubation period is 
frequently 3-5 years but has been reported to range 
from 6 months to several decades9.
It is a well established fact that only a few persons 
exposed to infection develop the disease. A large 
proportion in early lesions that occur in leprosy 
heal spontaneously. Such abortive and self healing 
lesions suggest immunity acquired through such 
lesions. Subclinical infections are far more 
common than was thought earlier; they are also 
believed to contribute to active immunity. A 
certain degree of immunity is also probable 
through infection with other related mycobacte-
ria10.
It is now recognized that cell mediated immunity 
(CMI) is responsible for resistance to infection with 
M. leprae. In lepromatous leprosy, there is a 
complete breakdown of CMI; in this case lepromin 
test in negative. Antibodies have been demonstrat-
ed throughout the spectrum of leprosy; they are 
more pronounced at the leprameta end11.
There is now evidence that human lymphocyte 
antigen (HLA) linked genes influence the type of 
immune response that develops7.
The mode of transmission of leprosy has not been 
established with certainty. The following theories 
are frequently debated: droplet infections, contact 
transmission, others (insect vector, tattooing 
needles)12. Leprosy is often called a ‘social 
disease’. There are numerous causes of social 
factors which favour the spread of leprosy in the 
community, such as poverty and poverty related 
circumstances (e.g., overcrowding, poor housing, 
lack of education, lack of personal hygiene), and 
above all, fear, guilt, and unfounded prejudices 
regarding the disease13.
The social stigma of leprosy is due to deformities it 
can cause.over the centuries, a ‘legend’ has grown 
round leprosy that it is highly contagious and that 
it is incurable. Even today, in spite of scientific 
information available about leprosy, this legend is 
deeply rooted in the minds of most people at all 
levels of society with the result that social ostra-
cism is apparent everywhere. This has led patients 
to hide their early lesions and thereby delay 
treatment just at the period when they could be 
most speedily cured. The deep rooted psychologi-
cal factors cannot be vanished overnight, these 
important psychological factors are overlooked, 

and emphasis is laid only on early detection and 
treatment. failure to appreciate the importance of 
social and psychological factors has resulted in the 
failure of otherwise well conceived programmes13.

Methodology:
This was a cross-sectional type of descriptive 
study, carried out in Danish Bangladesh Leprosy 
Mission Hospital (DBLMH), Nilphamary, Bangla-
desh. The study populations were Leprosy patients 
admitted into the DBLMH at the pereod of febru-
ary to july 2018. A total of 75 leprosy patients of 
both sexes were included in this study. The 
sampling was done purposefully and the sociode-
mographic data were collected directly face to 
face from all the respondents who give informed 
consent to include in the study in a preformed 
structured questionnaire. Then data were edited 
and analyzed by SPSS version 16. A written 
permission was taken from the authority of the 
institute for ethical issues. 

Results:
A total of 75 patients were studied. The mean age 
of the study population was 50 years. Among the 
respondents 57(76%) were male and 18(24%) 
were female and male-female ratio was 3:1. 
Among the study populations 44(59%) were illiter-
ate, 24(33%) got primary education, 5(06%) got 
secondary education, higher secondary education 
and graduation were 1(1.3%) each. Among the 
respondents 65(87%) were Muslim, 9(12%) were 
Hindu and 1(1%) were Christians. Among the 
study population 30(40%) lived in Kacha house, 
41(55%) in Semi-pacca and 4(05%) in pacca 
house. Among the respondents 18(24%) were 
housewives, 33(44%) were farmers, 7(09%) were 
service holders and 17(23%) businessmen. Among 
the respondents 43(58%) were in low income 
status, 22(29%) in middle income, and 10(13%) in 
high income status. Among the study population 
8(10%) had less than 3 family members, 32(43%) 
had 3-5 members and 35(47%) had more than 5 
family members.
Among the study population 11(15%) had a 
positive family history of leprosy and 64(85%) had 
none.
Among the study patients 35 (47%) were suffering 
from paucibacillary and 40 (53%) from multibacil-
lary disease, and the mean duration of illness was 
16 years.

Discussion:
In our study, among the 75 leprosy patients the 
mean age was 50 years. This finding is consistent 
with the study done by Nils Kaehler et al. who 
found the age group 61 years or above among 257 
leprosy patients in a community in Thailand14. We 
found in our study male predominance with male 
and female ratio 3:1. This finding is consistent with 
other findings like Fauci et al. who found males 
predominate by a 2:1 ratio among adult patients9. 
In this study leprosy was found to be common in 
low socio-economic status in respect of living, 
among the 75 participants 33% were farmers, and 
95% of the respondents lives in Kacca and semi 
pacca house), the literacy rate was 41% (59% 
were illiterate). The overcrowding or large family 
size was common among the respondents (67% 
had family members 3 and above), andMost of the 
population of our study had a low monthly income 
(59% had monthly income less than 5000/tk per 
month). This result is consistent with comments by 
K. Park et.al in India, who found that there are 
numerous causes of social factors which favour the 
spread of leprosy in the community, such as pover-
ty and poverty related circumstances (e.g., 

overcrowding, poor housing, lack of education, 
lack of personal hygiene)13. In our study it was 
found that multibacillary WHO category patients 
were higher which was 53% of the study patients. 
This finding has similarity with the study done by 
Ronald Jefferson et al. in Brazil, where he found 
multibacillary form were associated with higher 
prevalence rate15. 

Conclusion:
Leprosy is common in low socioeconomic condi-
tions with male preponderance. The positive 
family history does not play a significant role in 
transmission. Even with the improvement of 
treatment facilities in Bangladesh, the multibacil-
lary category of leprosy patients are not less than 
the paucibacillary group.
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Frequency Percent

Sex  

Male 57 76%

Female 18 24%

Education

Illiterate 44 59%

Primary 24 33%

Secondary 5 06%

Higher secondary 1 1%

Graduate 1 1%

Religion

Muslim 65 87%

Hindu 9 12%

Christian 1 01

Residence

Kacca house 30 40%

Semi-pacca 41 55%

Pacca house 04 05%

Occupation

House workers 18 24%

Farmers 32 44%

Service holder 7 09%

Business 17 17%

Monthly income status

Low income 43 58%

Middle income 22 29%

High income 10 13%

Family members

<3 members 8 10%

3-5 members 32 43%

>5 members 35 47%

76J Rang Med Col. September 2021; Vol. 6, No. 2:74-78

Journal of Rangpur Medical College

Introduction:
Leprosy (Hansen’s disease) is a chronic granulo-
matous disease affecting skin and nerves, and is 
caused by Mycobacterium leprae, a slow growing 
mycobacterium. Some 4 million people have 
leprosy and around 750,000 new cases are detect-
ed annually. About 70% of world leprosy patients 

live in India, with the disease endemic in Brazil, 
Indonesia, Mozambique, Madagascar, Tanzania 
and Nepal1. 
In 1991, WHO member states resolved to 
decrease the level of leprosy in the world by over 
90%. This has now been accomplished, and the 
overall target for global elimination of leprosy as a 

public health complaint has been attained2. The 
fall in prevalence rate is largely explained by 
improvement in the management of cases, very 
low rates of relapse, high cure rate, absence of 
drug resistance and shorter duration of treatment 
with MDT3.
In Bangladesh, leprosy elimination was declared 
in 1998, 2 years earlier than targeted as if we are 
now in the post elimination era. The elimination is 
defined by WHO as reducing registered preva-
lence to less than 1 case per 10,000. Since then, 
Leprosy as a public health problem was not 
considered by the government although the preva-
lence rate was higher 1/10,000 in sub district level. 
As per the 2016 statistics, just over 3000 new 
leprosy cases were detected countrywide. Among 
them, male were 1865. female 1136 & children 
166, and paucibacillary (PB) 1685, and multibacil-
lary(MB) 13154.
The Leprosy Mission International Bangladesh 
(TLMI-B) started supporting leprosy work in the 
country in 1926 in Chittagong Hill Tracts and 
Chandraghona. TLMI-B is a prime member of the 
National Leprosy Elimination Program (NLEP) of 
the Ministry of Health and Family Welfare of the 
government of Bangladesh. Since 1994, TLMI-B 
has supported the national leprosy program; 
currently TLMI-B is implementing 22 projects 
under 6 programs across 29 districts in 6 divisions 
of Bangladesh, with a total of 350 staff. The 
programs provide leprosy control services, preven-
tion and disability management, specialized care 
at the DBLM hospital, community based rehabili-
tation activities, advocacy and research on leprosy 
with the goal to defeat leprosy and transform lives 
of communities affected by leprosy4.
Leprosy is not a particular disease of children as 
was once believed5. In endemic areas, the disease 
is acquired commonly in childhood. The youngest 
case seen in South India was an infant 2 month 
old6. Incident rates generally rise to a peak 
between 10 and 20 years of age, and then fall7.
Both the incidence and prevalence rate of leprosy 
appear to be higher in males than in females in 
most regions of the world. Sex difference is found 
least in children below 15 years, and more marked 
among adults; more marked among leprometous 
cases than among non-leprometos cases. The 
excess of cases in males has sometimes been 
attributed to their greater mobility and increased 
opportunities for contact in many populations8. 

The sex ratio of leprosy presenting during child-
hood is 1:1, but males predominate by a 2:1 ratio 
among adult patients. The incubation period is 
frequently 3-5 years but has been reported to range 
from 6 months to several decades9.
It is a well established fact that only a few persons 
exposed to infection develop the disease. A large 
proportion in early lesions that occur in leprosy 
heal spontaneously. Such abortive and self healing 
lesions suggest immunity acquired through such 
lesions. Subclinical infections are far more 
common than was thought earlier; they are also 
believed to contribute to active immunity. A 
certain degree of immunity is also probable 
through infection with other related mycobacte-
ria10.
It is now recognized that cell mediated immunity 
(CMI) is responsible for resistance to infection with 
M. leprae. In lepromatous leprosy, there is a 
complete breakdown of CMI; in this case lepromin 
test in negative. Antibodies have been demonstrat-
ed throughout the spectrum of leprosy; they are 
more pronounced at the leprameta end11.
There is now evidence that human lymphocyte 
antigen (HLA) linked genes influence the type of 
immune response that develops7.
The mode of transmission of leprosy has not been 
established with certainty. The following theories 
are frequently debated: droplet infections, contact 
transmission, others (insect vector, tattooing 
needles)12. Leprosy is often called a ‘social 
disease’. There are numerous causes of social 
factors which favour the spread of leprosy in the 
community, such as poverty and poverty related 
circumstances (e.g., overcrowding, poor housing, 
lack of education, lack of personal hygiene), and 
above all, fear, guilt, and unfounded prejudices 
regarding the disease13.
The social stigma of leprosy is due to deformities it 
can cause.over the centuries, a ‘legend’ has grown 
round leprosy that it is highly contagious and that 
it is incurable. Even today, in spite of scientific 
information available about leprosy, this legend is 
deeply rooted in the minds of most people at all 
levels of society with the result that social ostra-
cism is apparent everywhere. This has led patients 
to hide their early lesions and thereby delay 
treatment just at the period when they could be 
most speedily cured. The deep rooted psychologi-
cal factors cannot be vanished overnight, these 
important psychological factors are overlooked, 

and emphasis is laid only on early detection and 
treatment. failure to appreciate the importance of 
social and psychological factors has resulted in the 
failure of otherwise well conceived programmes13.

Methodology:
This was a cross-sectional type of descriptive 
study, carried out in Danish Bangladesh Leprosy 
Mission Hospital (DBLMH), Nilphamary, Bangla-
desh. The study populations were Leprosy patients 
admitted into the DBLMH at the pereod of febru-
ary to july 2018. A total of 75 leprosy patients of 
both sexes were included in this study. The 
sampling was done purposefully and the sociode-
mographic data were collected directly face to 
face from all the respondents who give informed 
consent to include in the study in a preformed 
structured questionnaire. Then data were edited 
and analyzed by SPSS version 16. A written 
permission was taken from the authority of the 
institute for ethical issues. 

Results:
A total of 75 patients were studied. The mean age 
of the study population was 50 years. Among the 
respondents 57(76%) were male and 18(24%) 
were female and male-female ratio was 3:1. 
Among the study populations 44(59%) were illiter-
ate, 24(33%) got primary education, 5(06%) got 
secondary education, higher secondary education 
and graduation were 1(1.3%) each. Among the 
respondents 65(87%) were Muslim, 9(12%) were 
Hindu and 1(1%) were Christians. Among the 
study population 30(40%) lived in Kacha house, 
41(55%) in Semi-pacca and 4(05%) in pacca 
house. Among the respondents 18(24%) were 
housewives, 33(44%) were farmers, 7(09%) were 
service holders and 17(23%) businessmen. Among 
the respondents 43(58%) were in low income 
status, 22(29%) in middle income, and 10(13%) in 
high income status. Among the study population 
8(10%) had less than 3 family members, 32(43%) 
had 3-5 members and 35(47%) had more than 5 
family members.
Among the study population 11(15%) had a 
positive family history of leprosy and 64(85%) had 
none.
Among the study patients 35 (47%) were suffering 
from paucibacillary and 40 (53%) from multibacil-
lary disease, and the mean duration of illness was 
16 years.

Discussion:
In our study, among the 75 leprosy patients the 
mean age was 50 years. This finding is consistent 
with the study done by Nils Kaehler et al. who 
found the age group 61 years or above among 257 
leprosy patients in a community in Thailand14. We 
found in our study male predominance with male 
and female ratio 3:1. This finding is consistent with 
other findings like Fauci et al. who found males 
predominate by a 2:1 ratio among adult patients9. 
In this study leprosy was found to be common in 
low socio-economic status in respect of living, 
among the 75 participants 33% were farmers, and 
95% of the respondents lives in Kacca and semi 
pacca house), the literacy rate was 41% (59% 
were illiterate). The overcrowding or large family 
size was common among the respondents (67% 
had family members 3 and above), andMost of the 
population of our study had a low monthly income 
(59% had monthly income less than 5000/tk per 
month). This result is consistent with comments by 
K. Park et.al in India, who found that there are 
numerous causes of social factors which favour the 
spread of leprosy in the community, such as pover-
ty and poverty related circumstances (e.g., 

overcrowding, poor housing, lack of education, 
lack of personal hygiene)13. In our study it was 
found that multibacillary WHO category patients 
were higher which was 53% of the study patients. 
This finding has similarity with the study done by 
Ronald Jefferson et al. in Brazil, where he found 
multibacillary form were associated with higher 
prevalence rate15. 

Conclusion:
Leprosy is common in low socioeconomic condi-
tions with male preponderance. The positive 
family history does not play a significant role in 
transmission. Even with the improvement of 
treatment facilities in Bangladesh, the multibacil-
lary category of leprosy patients are not less than 
the paucibacillary group.
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Introduction:
Leprosy (Hansen’s disease) is a chronic granulo-
matous disease affecting skin and nerves, and is 
caused by Mycobacterium leprae, a slow growing 
mycobacterium. Some 4 million people have 
leprosy and around 750,000 new cases are detect-
ed annually. About 70% of world leprosy patients 

live in India, with the disease endemic in Brazil, 
Indonesia, Mozambique, Madagascar, Tanzania 
and Nepal1. 
In 1991, WHO member states resolved to 
decrease the level of leprosy in the world by over 
90%. This has now been accomplished, and the 
overall target for global elimination of leprosy as a 

public health complaint has been attained2. The 
fall in prevalence rate is largely explained by 
improvement in the management of cases, very 
low rates of relapse, high cure rate, absence of 
drug resistance and shorter duration of treatment 
with MDT3.
In Bangladesh, leprosy elimination was declared 
in 1998, 2 years earlier than targeted as if we are 
now in the post elimination era. The elimination is 
defined by WHO as reducing registered preva-
lence to less than 1 case per 10,000. Since then, 
Leprosy as a public health problem was not 
considered by the government although the preva-
lence rate was higher 1/10,000 in sub district level. 
As per the 2016 statistics, just over 3000 new 
leprosy cases were detected countrywide. Among 
them, male were 1865. female 1136 & children 
166, and paucibacillary (PB) 1685, and multibacil-
lary(MB) 13154.
The Leprosy Mission International Bangladesh 
(TLMI-B) started supporting leprosy work in the 
country in 1926 in Chittagong Hill Tracts and 
Chandraghona. TLMI-B is a prime member of the 
National Leprosy Elimination Program (NLEP) of 
the Ministry of Health and Family Welfare of the 
government of Bangladesh. Since 1994, TLMI-B 
has supported the national leprosy program; 
currently TLMI-B is implementing 22 projects 
under 6 programs across 29 districts in 6 divisions 
of Bangladesh, with a total of 350 staff. The 
programs provide leprosy control services, preven-
tion and disability management, specialized care 
at the DBLM hospital, community based rehabili-
tation activities, advocacy and research on leprosy 
with the goal to defeat leprosy and transform lives 
of communities affected by leprosy4.
Leprosy is not a particular disease of children as 
was once believed5. In endemic areas, the disease 
is acquired commonly in childhood. The youngest 
case seen in South India was an infant 2 month 
old6. Incident rates generally rise to a peak 
between 10 and 20 years of age, and then fall7.
Both the incidence and prevalence rate of leprosy 
appear to be higher in males than in females in 
most regions of the world. Sex difference is found 
least in children below 15 years, and more marked 
among adults; more marked among leprometous 
cases than among non-leprometos cases. The 
excess of cases in males has sometimes been 
attributed to their greater mobility and increased 
opportunities for contact in many populations8. 

The sex ratio of leprosy presenting during child-
hood is 1:1, but males predominate by a 2:1 ratio 
among adult patients. The incubation period is 
frequently 3-5 years but has been reported to range 
from 6 months to several decades9.
It is a well established fact that only a few persons 
exposed to infection develop the disease. A large 
proportion in early lesions that occur in leprosy 
heal spontaneously. Such abortive and self healing 
lesions suggest immunity acquired through such 
lesions. Subclinical infections are far more 
common than was thought earlier; they are also 
believed to contribute to active immunity. A 
certain degree of immunity is also probable 
through infection with other related mycobacte-
ria10.
It is now recognized that cell mediated immunity 
(CMI) is responsible for resistance to infection with 
M. leprae. In lepromatous leprosy, there is a 
complete breakdown of CMI; in this case lepromin 
test in negative. Antibodies have been demonstrat-
ed throughout the spectrum of leprosy; they are 
more pronounced at the leprameta end11.
There is now evidence that human lymphocyte 
antigen (HLA) linked genes influence the type of 
immune response that develops7.
The mode of transmission of leprosy has not been 
established with certainty. The following theories 
are frequently debated: droplet infections, contact 
transmission, others (insect vector, tattooing 
needles)12. Leprosy is often called a ‘social 
disease’. There are numerous causes of social 
factors which favour the spread of leprosy in the 
community, such as poverty and poverty related 
circumstances (e.g., overcrowding, poor housing, 
lack of education, lack of personal hygiene), and 
above all, fear, guilt, and unfounded prejudices 
regarding the disease13.
The social stigma of leprosy is due to deformities it 
can cause.over the centuries, a ‘legend’ has grown 
round leprosy that it is highly contagious and that 
it is incurable. Even today, in spite of scientific 
information available about leprosy, this legend is 
deeply rooted in the minds of most people at all 
levels of society with the result that social ostra-
cism is apparent everywhere. This has led patients 
to hide their early lesions and thereby delay 
treatment just at the period when they could be 
most speedily cured. The deep rooted psychologi-
cal factors cannot be vanished overnight, these 
important psychological factors are overlooked, 
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Figure 1: Distribution of family history of leprosy 

and emphasis is laid only on early detection and 
treatment. failure to appreciate the importance of 
social and psychological factors has resulted in the 
failure of otherwise well conceived programmes13.

Methodology:
This was a cross-sectional type of descriptive 
study, carried out in Danish Bangladesh Leprosy 
Mission Hospital (DBLMH), Nilphamary, Bangla-
desh. The study populations were Leprosy patients 
admitted into the DBLMH at the pereod of febru-
ary to july 2018. A total of 75 leprosy patients of 
both sexes were included in this study. The 
sampling was done purposefully and the sociode-
mographic data were collected directly face to 
face from all the respondents who give informed 
consent to include in the study in a preformed 
structured questionnaire. Then data were edited 
and analyzed by SPSS version 16. A written 
permission was taken from the authority of the 
institute for ethical issues. 

Results:
A total of 75 patients were studied. The mean age 
of the study population was 50 years. Among the 
respondents 57(76%) were male and 18(24%) 
were female and male-female ratio was 3:1. 
Among the study populations 44(59%) were illiter-
ate, 24(33%) got primary education, 5(06%) got 
secondary education, higher secondary education 
and graduation were 1(1.3%) each. Among the 
respondents 65(87%) were Muslim, 9(12%) were 
Hindu and 1(1%) were Christians. Among the 
study population 30(40%) lived in Kacha house, 
41(55%) in Semi-pacca and 4(05%) in pacca 
house. Among the respondents 18(24%) were 
housewives, 33(44%) were farmers, 7(09%) were 
service holders and 17(23%) businessmen. Among 
the respondents 43(58%) were in low income 
status, 22(29%) in middle income, and 10(13%) in 
high income status. Among the study population 
8(10%) had less than 3 family members, 32(43%) 
had 3-5 members and 35(47%) had more than 5 
family members.
Among the study population 11(15%) had a 
positive family history of leprosy and 64(85%) had 
none.
Among the study patients 35 (47%) were suffering 
from paucibacillary and 40 (53%) from multibacil-
lary disease, and the mean duration of illness was 
16 years.

Discussion:
In our study, among the 75 leprosy patients the 
mean age was 50 years. This finding is consistent 
with the study done by Nils Kaehler et al. who 
found the age group 61 years or above among 257 
leprosy patients in a community in Thailand14. We 
found in our study male predominance with male 
and female ratio 3:1. This finding is consistent with 
other findings like Fauci et al. who found males 
predominate by a 2:1 ratio among adult patients9. 
In this study leprosy was found to be common in 
low socio-economic status in respect of living, 
among the 75 participants 33% were farmers, and 
95% of the respondents lives in Kacca and semi 
pacca house), the literacy rate was 41% (59% 
were illiterate). The overcrowding or large family 
size was common among the respondents (67% 
had family members 3 and above), andMost of the 
population of our study had a low monthly income 
(59% had monthly income less than 5000/tk per 
month). This result is consistent with comments by 
K. Park et.al in India, who found that there are 
numerous causes of social factors which favour the 
spread of leprosy in the community, such as pover-
ty and poverty related circumstances (e.g., 

Figure 2: Distribution of category of the disease
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overcrowding, poor housing, lack of education, 
lack of personal hygiene)13. In our study it was 
found that multibacillary WHO category patients 
were higher which was 53% of the study patients. 
This finding has similarity with the study done by 
Ronald Jefferson et al. in Brazil, where he found 
multibacillary form were associated with higher 
prevalence rate15. 

Conclusion:
Leprosy is common in low socioeconomic condi-
tions with male preponderance. The positive 
family history does not play a significant role in 
transmission. Even with the improvement of 
treatment facilities in Bangladesh, the multibacil-
lary category of leprosy patients are not less than 
the paucibacillary group.
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Introduction:
Leprosy (Hansen’s disease) is a chronic granulo-
matous disease affecting skin and nerves, and is 
caused by Mycobacterium leprae, a slow growing 
mycobacterium. Some 4 million people have 
leprosy and around 750,000 new cases are detect-
ed annually. About 70% of world leprosy patients 

live in India, with the disease endemic in Brazil, 
Indonesia, Mozambique, Madagascar, Tanzania 
and Nepal1. 
In 1991, WHO member states resolved to 
decrease the level of leprosy in the world by over 
90%. This has now been accomplished, and the 
overall target for global elimination of leprosy as a 

public health complaint has been attained2. The 
fall in prevalence rate is largely explained by 
improvement in the management of cases, very 
low rates of relapse, high cure rate, absence of 
drug resistance and shorter duration of treatment 
with MDT3.
In Bangladesh, leprosy elimination was declared 
in 1998, 2 years earlier than targeted as if we are 
now in the post elimination era. The elimination is 
defined by WHO as reducing registered preva-
lence to less than 1 case per 10,000. Since then, 
Leprosy as a public health problem was not 
considered by the government although the preva-
lence rate was higher 1/10,000 in sub district level. 
As per the 2016 statistics, just over 3000 new 
leprosy cases were detected countrywide. Among 
them, male were 1865. female 1136 & children 
166, and paucibacillary (PB) 1685, and multibacil-
lary(MB) 13154.
The Leprosy Mission International Bangladesh 
(TLMI-B) started supporting leprosy work in the 
country in 1926 in Chittagong Hill Tracts and 
Chandraghona. TLMI-B is a prime member of the 
National Leprosy Elimination Program (NLEP) of 
the Ministry of Health and Family Welfare of the 
government of Bangladesh. Since 1994, TLMI-B 
has supported the national leprosy program; 
currently TLMI-B is implementing 22 projects 
under 6 programs across 29 districts in 6 divisions 
of Bangladesh, with a total of 350 staff. The 
programs provide leprosy control services, preven-
tion and disability management, specialized care 
at the DBLM hospital, community based rehabili-
tation activities, advocacy and research on leprosy 
with the goal to defeat leprosy and transform lives 
of communities affected by leprosy4.
Leprosy is not a particular disease of children as 
was once believed5. In endemic areas, the disease 
is acquired commonly in childhood. The youngest 
case seen in South India was an infant 2 month 
old6. Incident rates generally rise to a peak 
between 10 and 20 years of age, and then fall7.
Both the incidence and prevalence rate of leprosy 
appear to be higher in males than in females in 
most regions of the world. Sex difference is found 
least in children below 15 years, and more marked 
among adults; more marked among leprometous 
cases than among non-leprometos cases. The 
excess of cases in males has sometimes been 
attributed to their greater mobility and increased 
opportunities for contact in many populations8. 

The sex ratio of leprosy presenting during child-
hood is 1:1, but males predominate by a 2:1 ratio 
among adult patients. The incubation period is 
frequently 3-5 years but has been reported to range 
from 6 months to several decades9.
It is a well established fact that only a few persons 
exposed to infection develop the disease. A large 
proportion in early lesions that occur in leprosy 
heal spontaneously. Such abortive and self healing 
lesions suggest immunity acquired through such 
lesions. Subclinical infections are far more 
common than was thought earlier; they are also 
believed to contribute to active immunity. A 
certain degree of immunity is also probable 
through infection with other related mycobacte-
ria10.
It is now recognized that cell mediated immunity 
(CMI) is responsible for resistance to infection with 
M. leprae. In lepromatous leprosy, there is a 
complete breakdown of CMI; in this case lepromin 
test in negative. Antibodies have been demonstrat-
ed throughout the spectrum of leprosy; they are 
more pronounced at the leprameta end11.
There is now evidence that human lymphocyte 
antigen (HLA) linked genes influence the type of 
immune response that develops7.
The mode of transmission of leprosy has not been 
established with certainty. The following theories 
are frequently debated: droplet infections, contact 
transmission, others (insect vector, tattooing 
needles)12. Leprosy is often called a ‘social 
disease’. There are numerous causes of social 
factors which favour the spread of leprosy in the 
community, such as poverty and poverty related 
circumstances (e.g., overcrowding, poor housing, 
lack of education, lack of personal hygiene), and 
above all, fear, guilt, and unfounded prejudices 
regarding the disease13.
The social stigma of leprosy is due to deformities it 
can cause.over the centuries, a ‘legend’ has grown 
round leprosy that it is highly contagious and that 
it is incurable. Even today, in spite of scientific 
information available about leprosy, this legend is 
deeply rooted in the minds of most people at all 
levels of society with the result that social ostra-
cism is apparent everywhere. This has led patients 
to hide their early lesions and thereby delay 
treatment just at the period when they could be 
most speedily cured. The deep rooted psychologi-
cal factors cannot be vanished overnight, these 
important psychological factors are overlooked, 

and emphasis is laid only on early detection and 
treatment. failure to appreciate the importance of 
social and psychological factors has resulted in the 
failure of otherwise well conceived programmes13.

Methodology:
This was a cross-sectional type of descriptive 
study, carried out in Danish Bangladesh Leprosy 
Mission Hospital (DBLMH), Nilphamary, Bangla-
desh. The study populations were Leprosy patients 
admitted into the DBLMH at the pereod of febru-
ary to july 2018. A total of 75 leprosy patients of 
both sexes were included in this study. The 
sampling was done purposefully and the sociode-
mographic data were collected directly face to 
face from all the respondents who give informed 
consent to include in the study in a preformed 
structured questionnaire. Then data were edited 
and analyzed by SPSS version 16. A written 
permission was taken from the authority of the 
institute for ethical issues. 

Results:
A total of 75 patients were studied. The mean age 
of the study population was 50 years. Among the 
respondents 57(76%) were male and 18(24%) 
were female and male-female ratio was 3:1. 
Among the study populations 44(59%) were illiter-
ate, 24(33%) got primary education, 5(06%) got 
secondary education, higher secondary education 
and graduation were 1(1.3%) each. Among the 
respondents 65(87%) were Muslim, 9(12%) were 
Hindu and 1(1%) were Christians. Among the 
study population 30(40%) lived in Kacha house, 
41(55%) in Semi-pacca and 4(05%) in pacca 
house. Among the respondents 18(24%) were 
housewives, 33(44%) were farmers, 7(09%) were 
service holders and 17(23%) businessmen. Among 
the respondents 43(58%) were in low income 
status, 22(29%) in middle income, and 10(13%) in 
high income status. Among the study population 
8(10%) had less than 3 family members, 32(43%) 
had 3-5 members and 35(47%) had more than 5 
family members.
Among the study population 11(15%) had a 
positive family history of leprosy and 64(85%) had 
none.
Among the study patients 35 (47%) were suffering 
from paucibacillary and 40 (53%) from multibacil-
lary disease, and the mean duration of illness was 
16 years.

Discussion:
In our study, among the 75 leprosy patients the 
mean age was 50 years. This finding is consistent 
with the study done by Nils Kaehler et al. who 
found the age group 61 years or above among 257 
leprosy patients in a community in Thailand14. We 
found in our study male predominance with male 
and female ratio 3:1. This finding is consistent with 
other findings like Fauci et al. who found males 
predominate by a 2:1 ratio among adult patients9. 
In this study leprosy was found to be common in 
low socio-economic status in respect of living, 
among the 75 participants 33% were farmers, and 
95% of the respondents lives in Kacca and semi 
pacca house), the literacy rate was 41% (59% 
were illiterate). The overcrowding or large family 
size was common among the respondents (67% 
had family members 3 and above), andMost of the 
population of our study had a low monthly income 
(59% had monthly income less than 5000/tk per 
month). This result is consistent with comments by 
K. Park et.al in India, who found that there are 
numerous causes of social factors which favour the 
spread of leprosy in the community, such as pover-
ty and poverty related circumstances (e.g., 

overcrowding, poor housing, lack of education, 
lack of personal hygiene)13. In our study it was 
found that multibacillary WHO category patients 
were higher which was 53% of the study patients. 
This finding has similarity with the study done by 
Ronald Jefferson et al. in Brazil, where he found 
multibacillary form were associated with higher 
prevalence rate15. 

Conclusion:
Leprosy is common in low socioeconomic condi-
tions with male preponderance. The positive 
family history does not play a significant role in 
transmission. Even with the improvement of 
treatment facilities in Bangladesh, the multibacil-
lary category of leprosy patients are not less than 
the paucibacillary group.
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Abstract
Background:
There is lacunae regarding safe newborn care practices by postnatal 
mothers in Bangladesh. This is often attributed to sociodemographic 
factors affecting knowledge of mothers. This study was aimed to 
determine the association between sociodemographic factors and 
knowledge of postnatal mothers regarding newborn care.
Methods:
This cross-sectional observational study was carried out among 150 
mentally stable and eligible postnatal mothers of 0-28 day- old baby 
in the department of Paediatrics, Rangpur Medical College Hospital 
from July, 2018 to January, 2019. Knowledge score was measured at 
individual level with each question carrying a correct answer score of 
1.Main outcome variables were sociodemographic factors and knowl-
edge of postnatal mothers. p<0.05 was used as the minimal level of 
significance.
Results:
Most of the respondent postnatal mothers (72/150,48%) achieved 
primary education (p<0.001). As per place of inhabitants, rural moth-
ers (99/150,66%) comprised the highest (p<0.001). As occupation, 
housewife (113/150,75.3%) belonged to the majority (p<0.001). 
Among the respondents having primary education, (6/8,75%) mothers 
had good knowledge regarding newborn care than mothers with 
higher education revealing no significant association between hierar-
chies of education and level of knowledge (p=0.587). Type of inhabi-
tants and socioeconomic status had nonsignificant association with 
level of knowledge of postnatal mothers regarding neonatal care.
Conclusion:
This study concluded that sociodemographic characteristics did not 
significantly affect knowledge of postnatal mothers regarding 
newborn care. among the respondents having primary education, 
most mothers had good knowledge regarding safe newborn care. Type 
of inhabitants and socioeconomic status had nonsignificant association 
with level of knowledge of postnatal mothers regarding neonatal care.

Key words: Newborn care, Sociodemographic factors, Postnatal moth-
ers, Maternal knowledge. 
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Introduction:
Child health is one of the basic needs of a 
society. It is the cornerstone on which a healthy 
community and nation are built. One of the 
essential components of child health is new-
born carewhich refers to issues pertaining to 
mother and baby from birth upto 6 weeks.1 It isthe 
essential care provided to the newborn baby by 
the mother or caregiver.The components include 
breastfeeding, maintaining body temperature, 
cord care, eye care, immunization,prevention of 

infection, recognition of danger signs and 
common illnesses.2

Gaps in knowledge and practices among mothers 
regarding newborn care are attributed to ignorance 
and deep rooted cultural and traditional beliefs.3 
Since maternal knowledgeplay a pivotal role in 
prevention of neonatal mortality,it is pertinent that 
educating postnatal mothers will facilitate mothers 
‘understanding to identify issues and illnesses 
common to the newborn.4 

Despite the progress towards reduction of 
under-five mortality globally, newborn deaths 
are declining at a slower rate.5,6 Approximately 
75% neonatal deaths occur during the first week 
of life and between 25% to 45% occurs within first 
24 hours of birth.4,5,7,8 In Bangladesh, neonatal 
mortality rate declined from 93/1000 live births in 
1967 to 19 /1000 live births in 2019. Converse-
ly ,neonatal care rate is only 22.4 % at pres-
ent.9,10 It is estimated that 75% of the neonatal 
deaths can be avoided with simple low-cost 
tools like:antibiotics for pneumonia and sepsis, 
sterile blades to cut umbilical cords, kangaroo 
mother care to keep babies warm.This is only 
possible if mother’s knowledge is good enough to 
make decision to seek health service.Studies that 
assessed knowledge and practice of postnatal 
mothers towards newborn care in the country are 
mainly confined to rural settings. There are limit-
ed studies concerning knowledge of postnatal 
mothers in urban settings. Despite implementa-
tion of the Urban Health Extension programme, a 
significant proportion of urban mothers still lack 
appropriate knowledge to cater care to new-
borns. Study findings reveal that level of knowl-
edge can vary significantly across rural and urban 
settings.5 Therefore, the purpose of this study was 
to assess and explore the impact of sociodemo-
graphic factors on contemporary knowledge 
regarding newborn care by postnatal mothers. 

Methods:
This cross-sectional observational study was 
conducted in the department of Paediatrics, 
Rangpur Medical College Hospital, Rangpur from 
8th July, 2018 to 7th January, 2019. After taking 
informed consent, 150 postnatal mothersattending 
department of Paediatrics, Rangpur Medical 
College Hospital were enrolled into this study. 
Inclusion criteria were mentally capable mothers 
of 0-28 day- old baby. Exclusion criteria weremo-
thers staying separate from their child and moth-
ersof babies with special care needs due to 
prematurity, low birth weight, congenitalabnor-
mality.Knowledge score was measured at individ-
ual level with each question carrying a correct 
answer score of 1.Correct answers 60% or more 
were graded as good knowledge level, Correct 
answers 30%-59% - average knowledge level 
and correct answers <30% - poor knowledge 
level.3 Main outcome variables were sociodemo-
graphic data like age,education, inhabitants, 

occupation, socioeconomic status and knowl-
edge of postnatal mothers. SPSS version 23.0 for 
windows was used for the analysis of data. For 
qualitative variables, Chi-square test and for 
quantitative variables data were arranged in 
mean and standard deviation. p<0.05 was used as 
the minimal level of significance.

Results:

n : Number
S : Significant
 in Chi-square test of significance of difference
Table-I reflects age of majority of postnatal moth-
ers belonging to 21-30 years old group (p<0.001). 
Mean age of the mothers was 23.27±3.87 years.

Table-II: Distribution of respondent mothers accord-
ing to sociodemographic characteristics (n=150)

Figure-1: Illustrates the proportion of postnatal 
mothers with lack of knowledge on various 
components of neonatal care. (75/150,50%) 
mothers had no idea on cord stump material, 
(59/150,39.3%) mothers were unaware about 
time of first bath. (1/150,0.7%) mother did not 
know about first food after birth.

Table III Illustrates that majority of the mothers 
having primary education had average knowl-
edge (58/122, 47.54%) than others with higher 
education. However, there was no significant 
association (p=0.587) between hierarchies of 
education and level of knowledge of postnatal 
mothers regarding newborn care. 

Table-IV: Association between type of inhabi-
tants and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-IV shows association between type of 
inhabitants and level of knowledge of postnatal 
mothers regarding newborn care was nonsignifi-
cant (p=0.510).

Table-V: Association between socioeconomic 
status and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-V reflects association between socioeco-
nomic status and level of knowledge of post-
natal mothers regarding neonatal care was 
nonsignificant (p=0.105).

Discussion:
In this study, nearly half of the respondent moth-
ers (72/150,48%) had achieved primary educa-
tion. The study revealed significant association 

between mothers’ primary school education and 
knowledge regarding newborn care (p<0.001). 
Study conducted by Missiriya S reported higher 
percentage (38/60,63.3%) postnatal mothers had 
achieved primary education.3 Thenmozhi P et al. 
also observed similar findings.11 Findings of the 
present study differ with that of previous studies. 
This may be due to different study and geograph-
ical variation. Most of the mothers in the current 
study were rural inhabitants (99/150, 66.0%, 
p=0.832). It is similar to the study findings 
conducted by Castalino F et al. who reported 
more than half of postnatal mothers (17/30, 
56.7%) lived in rural areas.12 However, this 
finding does not conform to the observation of 
the study conducted by Beraki G G et al. who 
showed most of the mothers belonged to urban 
areas (183/250, 73.2%).1 This disparity in the 
type of inhabitants is probably due to difference 
in study settings. In the present study, (113/150, 
75.3%, p<0.001) mothers were housewives by 
occupation. Study of Beraki G G et al. showed 
similar finding of (197/250, 80.7%) mothers 
being housewives.3 In the current study, 
(79/150, 52.7%, p<0.001) mothers hailed from 
low socioeconomic status. However, Mandal 
M et al. reported higher number of mothers 
belonging tolow socioeconomic status (139/189, 
73.54%).13

Education empowers mothers indecision making 
process and facilitates knowledge on newborn 
care.14 In the present study, among the respon-
dents having primary education, (6/8, 75%) 
mothers had good knowledge, (58/122, 47.54%) 
average knowledge, (8/20, 40%) poor knowledge. 
Association between level of education and 
knowledge on newborn care was nonsignificant 
(p=0.587). The probable reason for this differ-
ence may be explained by easy access of rural 
mothers to antenatal and postnatal information 
by various government and nongovernment orga-
nizations.15 This conforms to the findings ofMa-
harjan M et al. who divulged that knowledge on 
newborn care was independent of education 
(p=0.157).16 Similar observation was reported by 
Bhandari S D, where the literacy status was statis-
tically insignificant (p=0.702).8 However, a study-
conducted by CastalinoF et al. revealed significant 
association between knowledge and education 
(p=0.009).12 

Type of inhabitants influence the level of knowl-
edge regarding postnatal care. In this study, 
majority of the respondents hailing from rural 
area had average knowledge (83/122,68.03%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (11/20, 55%) on new born care. This is 
attributed to regular antenatal and postnatal 
services by health care providers in rural areas. 
Another explanation is dissemination of impor-
tance of newborn care through state run Bangla-
desh television (BTV) which is widely viewed by 
rural mothers.17 Although urban mothers reside 
within easy access to health care facilities, they 
get scant health education on newborn care from 
otherwise busy health care staffs. Nonetheless, the 
present study revealed no significant association 
between type of inhabitants and level of knowl-
edge (p=0.51).Similar observations were found 
in the study conducted by Bhandari SD show-
ingthe proportion of knowledge of respondents-
residingin urban and rural area were not 
significantly different (p=0.21).8 Contrary to this, 
observations found in a study conducted by 
Memon J et al. reported that difference between 
the residence type and knowledge score was 
significant (p=0.001).18

Current study showed no association 
between socioeconomic status and knowl-
edge of postnatal mothersregarding newborn 
care (p=0.105). Majority of the postnatal mothers 
belonging to low socioeconomic status 
possessed average knowledge (52/122,42.62%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (5/20,25%). The possible reason is attribut-
ed to the usual trend of patients from low 
socioeconomic status seeking healthcare in 
government hospitals. Moreover, different stake-
holders strive towards removing myths and wrong 
practices in the rural community. A study con-
ducted by Bhandari S D showed that there was 
no significant association between mothers 
knowledge with monthly income (p=0.232).8 
Whereas, a local study conducted by Majumder S 
et al. showed significant association between this 
two variables (p=0.001).9

Conclusion:
The study revealedthatsociodemographic char-
acteristics did not significantly affect knowl-
edge of postnatal mothers regarding newborn 
care.

Recommendation:
Information gained from this study can be used as 
baseline data of sociodemographic factors impact-
ing neonatal care by postnatal mothers. The 
study findings may provide insight for develop-
ing feasible and sustainable interventions to 
enhance knowledge and understanding of mothers 
on safe newborn care.
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Introduction:
Child health is one of the basic needs of a 
society. It is the cornerstone on which a healthy 
community and nation are built. One of the 
essential components of child health is new-
born carewhich refers to issues pertaining to 
mother and baby from birth upto 6 weeks.1 It isthe 
essential care provided to the newborn baby by 
the mother or caregiver.The components include 
breastfeeding, maintaining body temperature, 
cord care, eye care, immunization,prevention of 

infection, recognition of danger signs and 
common illnesses.2

Gaps in knowledge and practices among mothers 
regarding newborn care are attributed to ignorance 
and deep rooted cultural and traditional beliefs.3 
Since maternal knowledgeplay a pivotal role in 
prevention of neonatal mortality,it is pertinent that 
educating postnatal mothers will facilitate mothers 
‘understanding to identify issues and illnesses 
common to the newborn.4 

Despite the progress towards reduction of 
under-five mortality globally, newborn deaths 
are declining at a slower rate.5,6 Approximately 
75% neonatal deaths occur during the first week 
of life and between 25% to 45% occurs within first 
24 hours of birth.4,5,7,8 In Bangladesh, neonatal 
mortality rate declined from 93/1000 live births in 
1967 to 19 /1000 live births in 2019. Converse-
ly ,neonatal care rate is only 22.4 % at pres-
ent.9,10 It is estimated that 75% of the neonatal 
deaths can be avoided with simple low-cost 
tools like:antibiotics for pneumonia and sepsis, 
sterile blades to cut umbilical cords, kangaroo 
mother care to keep babies warm.This is only 
possible if mother’s knowledge is good enough to 
make decision to seek health service.Studies that 
assessed knowledge and practice of postnatal 
mothers towards newborn care in the country are 
mainly confined to rural settings. There are limit-
ed studies concerning knowledge of postnatal 
mothers in urban settings. Despite implementa-
tion of the Urban Health Extension programme, a 
significant proportion of urban mothers still lack 
appropriate knowledge to cater care to new-
borns. Study findings reveal that level of knowl-
edge can vary significantly across rural and urban 
settings.5 Therefore, the purpose of this study was 
to assess and explore the impact of sociodemo-
graphic factors on contemporary knowledge 
regarding newborn care by postnatal mothers. 

Methods:
This cross-sectional observational study was 
conducted in the department of Paediatrics, 
Rangpur Medical College Hospital, Rangpur from 
8th July, 2018 to 7th January, 2019. After taking 
informed consent, 150 postnatal mothersattending 
department of Paediatrics, Rangpur Medical 
College Hospital were enrolled into this study. 
Inclusion criteria were mentally capable mothers 
of 0-28 day- old baby. Exclusion criteria weremo-
thers staying separate from their child and moth-
ersof babies with special care needs due to 
prematurity, low birth weight, congenitalabnor-
mality.Knowledge score was measured at individ-
ual level with each question carrying a correct 
answer score of 1.Correct answers 60% or more 
were graded as good knowledge level, Correct 
answers 30%-59% - average knowledge level 
and correct answers <30% - poor knowledge 
level.3 Main outcome variables were sociodemo-
graphic data like age,education, inhabitants, 

occupation, socioeconomic status and knowl-
edge of postnatal mothers. SPSS version 23.0 for 
windows was used for the analysis of data. For 
qualitative variables, Chi-square test and for 
quantitative variables data were arranged in 
mean and standard deviation. p<0.05 was used as 
the minimal level of significance.

Results:

n : Number
S : Significant
 in Chi-square test of significance of difference
Table-I reflects age of majority of postnatal moth-
ers belonging to 21-30 years old group (p<0.001). 
Mean age of the mothers was 23.27±3.87 years.

Table-II: Distribution of respondent mothers accord-
ing to sociodemographic characteristics (n=150)

Figure-1: Illustrates the proportion of postnatal 
mothers with lack of knowledge on various 
components of neonatal care. (75/150,50%) 
mothers had no idea on cord stump material, 
(59/150,39.3%) mothers were unaware about 
time of first bath. (1/150,0.7%) mother did not 
know about first food after birth.

Table III Illustrates that majority of the mothers 
having primary education had average knowl-
edge (58/122, 47.54%) than others with higher 
education. However, there was no significant 
association (p=0.587) between hierarchies of 
education and level of knowledge of postnatal 
mothers regarding newborn care. 

Table-IV: Association between type of inhabi-
tants and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-IV shows association between type of 
inhabitants and level of knowledge of postnatal 
mothers regarding newborn care was nonsignifi-
cant (p=0.510).

Table-V: Association between socioeconomic 
status and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-V reflects association between socioeco-
nomic status and level of knowledge of post-
natal mothers regarding neonatal care was 
nonsignificant (p=0.105).

Discussion:
In this study, nearly half of the respondent moth-
ers (72/150,48%) had achieved primary educa-
tion. The study revealed significant association 

between mothers’ primary school education and 
knowledge regarding newborn care (p<0.001). 
Study conducted by Missiriya S reported higher 
percentage (38/60,63.3%) postnatal mothers had 
achieved primary education.3 Thenmozhi P et al. 
also observed similar findings.11 Findings of the 
present study differ with that of previous studies. 
This may be due to different study and geograph-
ical variation. Most of the mothers in the current 
study were rural inhabitants (99/150, 66.0%, 
p=0.832). It is similar to the study findings 
conducted by Castalino F et al. who reported 
more than half of postnatal mothers (17/30, 
56.7%) lived in rural areas.12 However, this 
finding does not conform to the observation of 
the study conducted by Beraki G G et al. who 
showed most of the mothers belonged to urban 
areas (183/250, 73.2%).1 This disparity in the 
type of inhabitants is probably due to difference 
in study settings. In the present study, (113/150, 
75.3%, p<0.001) mothers were housewives by 
occupation. Study of Beraki G G et al. showed 
similar finding of (197/250, 80.7%) mothers 
being housewives.3 In the current study, 
(79/150, 52.7%, p<0.001) mothers hailed from 
low socioeconomic status. However, Mandal 
M et al. reported higher number of mothers 
belonging tolow socioeconomic status (139/189, 
73.54%).13

Education empowers mothers indecision making 
process and facilitates knowledge on newborn 
care.14 In the present study, among the respon-
dents having primary education, (6/8, 75%) 
mothers had good knowledge, (58/122, 47.54%) 
average knowledge, (8/20, 40%) poor knowledge. 
Association between level of education and 
knowledge on newborn care was nonsignificant 
(p=0.587). The probable reason for this differ-
ence may be explained by easy access of rural 
mothers to antenatal and postnatal information 
by various government and nongovernment orga-
nizations.15 This conforms to the findings ofMa-
harjan M et al. who divulged that knowledge on 
newborn care was independent of education 
(p=0.157).16 Similar observation was reported by 
Bhandari S D, where the literacy status was statis-
tically insignificant (p=0.702).8 However, a study-
conducted by CastalinoF et al. revealed significant 
association between knowledge and education 
(p=0.009).12 

Type of inhabitants influence the level of knowl-
edge regarding postnatal care. In this study, 
majority of the respondents hailing from rural 
area had average knowledge (83/122,68.03%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (11/20, 55%) on new born care. This is 
attributed to regular antenatal and postnatal 
services by health care providers in rural areas. 
Another explanation is dissemination of impor-
tance of newborn care through state run Bangla-
desh television (BTV) which is widely viewed by 
rural mothers.17 Although urban mothers reside 
within easy access to health care facilities, they 
get scant health education on newborn care from 
otherwise busy health care staffs. Nonetheless, the 
present study revealed no significant association 
between type of inhabitants and level of knowl-
edge (p=0.51).Similar observations were found 
in the study conducted by Bhandari SD show-
ingthe proportion of knowledge of respondents-
residingin urban and rural area were not 
significantly different (p=0.21).8 Contrary to this, 
observations found in a study conducted by 
Memon J et al. reported that difference between 
the residence type and knowledge score was 
significant (p=0.001).18

Current study showed no association 
between socioeconomic status and knowl-
edge of postnatal mothersregarding newborn 
care (p=0.105). Majority of the postnatal mothers 
belonging to low socioeconomic status 
possessed average knowledge (52/122,42.62%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (5/20,25%). The possible reason is attribut-
ed to the usual trend of patients from low 
socioeconomic status seeking healthcare in 
government hospitals. Moreover, different stake-
holders strive towards removing myths and wrong 
practices in the rural community. A study con-
ducted by Bhandari S D showed that there was 
no significant association between mothers 
knowledge with monthly income (p=0.232).8 
Whereas, a local study conducted by Majumder S 
et al. showed significant association between this 
two variables (p=0.001).9

Conclusion:
The study revealedthatsociodemographic char-
acteristics did not significantly affect knowl-
edge of postnatal mothers regarding newborn 
care.

Recommendation:
Information gained from this study can be used as 
baseline data of sociodemographic factors impact-
ing neonatal care by postnatal mothers. The 
study findings may provide insight for develop-
ing feasible and sustainable interventions to 
enhance knowledge and understanding of mothers 
on safe newborn care.
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Age group
(years)

Number Percentage Probability

17-20 49 32.6%
P<0.001(S)21-30 89 59.3%

31-40 12 8%
Mean ±SD 23.27 ±3.87

Table-I: Distribution by age of participant mothers 
of newborn baby (n=150)

Variable Number Percentage Probability

Level of education

No formal education 03 2.0%

p<0.00(S)

Primary 72 48.0%

Secondary 33 22.0%

Higher secondary 16 10.7%

Graduate 26 17.3%

Inhabitants

Rural 99 66.0% p=0.83(NS)

Urban 51 34.0%

Occupation

Housewife 113 75.3%

p<0.00(S)

Worker 14 9.3%

Employed in service 18 12.0%

Business 04 2.7%

Others 01 0.7%

Socioeconomic status

Upper 01 0.7%

p<0.00(S)Middle 70 46.7%

Lower 79 52.7%
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Introduction:
Child health is one of the basic needs of a 
society. It is the cornerstone on which a healthy 
community and nation are built. One of the 
essential components of child health is new-
born carewhich refers to issues pertaining to 
mother and baby from birth upto 6 weeks.1 It isthe 
essential care provided to the newborn baby by 
the mother or caregiver.The components include 
breastfeeding, maintaining body temperature, 
cord care, eye care, immunization,prevention of 

infection, recognition of danger signs and 
common illnesses.2

Gaps in knowledge and practices among mothers 
regarding newborn care are attributed to ignorance 
and deep rooted cultural and traditional beliefs.3 
Since maternal knowledgeplay a pivotal role in 
prevention of neonatal mortality,it is pertinent that 
educating postnatal mothers will facilitate mothers 
‘understanding to identify issues and illnesses 
common to the newborn.4 

Despite the progress towards reduction of 
under-five mortality globally, newborn deaths 
are declining at a slower rate.5,6 Approximately 
75% neonatal deaths occur during the first week 
of life and between 25% to 45% occurs within first 
24 hours of birth.4,5,7,8 In Bangladesh, neonatal 
mortality rate declined from 93/1000 live births in 
1967 to 19 /1000 live births in 2019. Converse-
ly ,neonatal care rate is only 22.4 % at pres-
ent.9,10 It is estimated that 75% of the neonatal 
deaths can be avoided with simple low-cost 
tools like:antibiotics for pneumonia and sepsis, 
sterile blades to cut umbilical cords, kangaroo 
mother care to keep babies warm.This is only 
possible if mother’s knowledge is good enough to 
make decision to seek health service.Studies that 
assessed knowledge and practice of postnatal 
mothers towards newborn care in the country are 
mainly confined to rural settings. There are limit-
ed studies concerning knowledge of postnatal 
mothers in urban settings. Despite implementa-
tion of the Urban Health Extension programme, a 
significant proportion of urban mothers still lack 
appropriate knowledge to cater care to new-
borns. Study findings reveal that level of knowl-
edge can vary significantly across rural and urban 
settings.5 Therefore, the purpose of this study was 
to assess and explore the impact of sociodemo-
graphic factors on contemporary knowledge 
regarding newborn care by postnatal mothers. 

Methods:
This cross-sectional observational study was 
conducted in the department of Paediatrics, 
Rangpur Medical College Hospital, Rangpur from 
8th July, 2018 to 7th January, 2019. After taking 
informed consent, 150 postnatal mothersattending 
department of Paediatrics, Rangpur Medical 
College Hospital were enrolled into this study. 
Inclusion criteria were mentally capable mothers 
of 0-28 day- old baby. Exclusion criteria weremo-
thers staying separate from their child and moth-
ersof babies with special care needs due to 
prematurity, low birth weight, congenitalabnor-
mality.Knowledge score was measured at individ-
ual level with each question carrying a correct 
answer score of 1.Correct answers 60% or more 
were graded as good knowledge level, Correct 
answers 30%-59% - average knowledge level 
and correct answers <30% - poor knowledge 
level.3 Main outcome variables were sociodemo-
graphic data like age,education, inhabitants, 

occupation, socioeconomic status and knowl-
edge of postnatal mothers. SPSS version 23.0 for 
windows was used for the analysis of data. For 
qualitative variables, Chi-square test and for 
quantitative variables data were arranged in 
mean and standard deviation. p<0.05 was used as 
the minimal level of significance.

Results:

n : Number
S : Significant
 in Chi-square test of significance of difference
Table-I reflects age of majority of postnatal moth-
ers belonging to 21-30 years old group (p<0.001). 
Mean age of the mothers was 23.27±3.87 years.

Table-II: Distribution of respondent mothers accord-
ing to sociodemographic characteristics (n=150)

Figure-1: Illustrates the proportion of postnatal 
mothers with lack of knowledge on various 
components of neonatal care. (75/150,50%) 
mothers had no idea on cord stump material, 
(59/150,39.3%) mothers were unaware about 
time of first bath. (1/150,0.7%) mother did not 
know about first food after birth.

Table III Illustrates that majority of the mothers 
having primary education had average knowl-
edge (58/122, 47.54%) than others with higher 
education. However, there was no significant 
association (p=0.587) between hierarchies of 
education and level of knowledge of postnatal 
mothers regarding newborn care. 

Table-IV: Association between type of inhabi-
tants and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-IV shows association between type of 
inhabitants and level of knowledge of postnatal 
mothers regarding newborn care was nonsignifi-
cant (p=0.510).

Table-V: Association between socioeconomic 
status and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-V reflects association between socioeco-
nomic status and level of knowledge of post-
natal mothers regarding neonatal care was 
nonsignificant (p=0.105).

Discussion:
In this study, nearly half of the respondent moth-
ers (72/150,48%) had achieved primary educa-
tion. The study revealed significant association 

between mothers’ primary school education and 
knowledge regarding newborn care (p<0.001). 
Study conducted by Missiriya S reported higher 
percentage (38/60,63.3%) postnatal mothers had 
achieved primary education.3 Thenmozhi P et al. 
also observed similar findings.11 Findings of the 
present study differ with that of previous studies. 
This may be due to different study and geograph-
ical variation. Most of the mothers in the current 
study were rural inhabitants (99/150, 66.0%, 
p=0.832). It is similar to the study findings 
conducted by Castalino F et al. who reported 
more than half of postnatal mothers (17/30, 
56.7%) lived in rural areas.12 However, this 
finding does not conform to the observation of 
the study conducted by Beraki G G et al. who 
showed most of the mothers belonged to urban 
areas (183/250, 73.2%).1 This disparity in the 
type of inhabitants is probably due to difference 
in study settings. In the present study, (113/150, 
75.3%, p<0.001) mothers were housewives by 
occupation. Study of Beraki G G et al. showed 
similar finding of (197/250, 80.7%) mothers 
being housewives.3 In the current study, 
(79/150, 52.7%, p<0.001) mothers hailed from 
low socioeconomic status. However, Mandal 
M et al. reported higher number of mothers 
belonging tolow socioeconomic status (139/189, 
73.54%).13

Education empowers mothers indecision making 
process and facilitates knowledge on newborn 
care.14 In the present study, among the respon-
dents having primary education, (6/8, 75%) 
mothers had good knowledge, (58/122, 47.54%) 
average knowledge, (8/20, 40%) poor knowledge. 
Association between level of education and 
knowledge on newborn care was nonsignificant 
(p=0.587). The probable reason for this differ-
ence may be explained by easy access of rural 
mothers to antenatal and postnatal information 
by various government and nongovernment orga-
nizations.15 This conforms to the findings ofMa-
harjan M et al. who divulged that knowledge on 
newborn care was independent of education 
(p=0.157).16 Similar observation was reported by 
Bhandari S D, where the literacy status was statis-
tically insignificant (p=0.702).8 However, a study-
conducted by CastalinoF et al. revealed significant 
association between knowledge and education 
(p=0.009).12 

Type of inhabitants influence the level of knowl-
edge regarding postnatal care. In this study, 
majority of the respondents hailing from rural 
area had average knowledge (83/122,68.03%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (11/20, 55%) on new born care. This is 
attributed to regular antenatal and postnatal 
services by health care providers in rural areas. 
Another explanation is dissemination of impor-
tance of newborn care through state run Bangla-
desh television (BTV) which is widely viewed by 
rural mothers.17 Although urban mothers reside 
within easy access to health care facilities, they 
get scant health education on newborn care from 
otherwise busy health care staffs. Nonetheless, the 
present study revealed no significant association 
between type of inhabitants and level of knowl-
edge (p=0.51).Similar observations were found 
in the study conducted by Bhandari SD show-
ingthe proportion of knowledge of respondents-
residingin urban and rural area were not 
significantly different (p=0.21).8 Contrary to this, 
observations found in a study conducted by 
Memon J et al. reported that difference between 
the residence type and knowledge score was 
significant (p=0.001).18

Current study showed no association 
between socioeconomic status and knowl-
edge of postnatal mothersregarding newborn 
care (p=0.105). Majority of the postnatal mothers 
belonging to low socioeconomic status 
possessed average knowledge (52/122,42.62%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (5/20,25%). The possible reason is attribut-
ed to the usual trend of patients from low 
socioeconomic status seeking healthcare in 
government hospitals. Moreover, different stake-
holders strive towards removing myths and wrong 
practices in the rural community. A study con-
ducted by Bhandari S D showed that there was 
no significant association between mothers 
knowledge with monthly income (p=0.232).8 
Whereas, a local study conducted by Majumder S 
et al. showed significant association between this 
two variables (p=0.001).9

Conclusion:
The study revealedthatsociodemographic char-
acteristics did not significantly affect knowl-
edge of postnatal mothers regarding newborn 
care.

Recommendation:
Information gained from this study can be used as 
baseline data of sociodemographic factors impact-
ing neonatal care by postnatal mothers. The 
study findings may provide insight for develop-
ing feasible and sustainable interventions to 
enhance knowledge and understanding of mothers 
on safe newborn care.
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n : Number
S : Significant
NS : Nonsignificant
  in Chi-square test of significance of difference 
Table-II demonstrates that most of the respondent 
mothers (72/150,48%) achieved primary educa-
tion (p<0.001). As per place of inhabitants, rural 
mothers (99/150,66%) comprised the highest 
(p<0.001). As occupation, housewife 
(113/150,75.3%) belonged to the majority 
(p<0.001). More than half of the participants 
(79/150,52.7%) hailed from poor socioeconomic 
status (p<0.001).   
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Type 
of 

inhabitants 

Level of knowledge 
Probability Good 

(n=08) 
Average 
(n=122) 

Poor 
(n=20) 

Rural 05(62.5%) 83(68.03%) 11(55%) 0.510 (NS)
 

Urban 03(37.5%) 39(31.97%) 09(45%)

Level of 
education

 
Level of knowledge 

Probability Good 
(n=08) 

Average 
(n=122) 

Poor 
(n=20)

No formal 
education 0 03(2.5%) 0 

0.587(NS) 
Primary 06 (75%) 58(47.54%) 8(40%) 
Secondary 01(12.5%) 29(23.77%) 3(15%) 
Higher 
secondary 0 12(9.83%) 4(20%) 
Graduate 01(12.5%) 20(16.39%) 5(25%) 

Table-III: Association between education and 
level of knowledge of postnatal mothers regarding 
neonatal care (n=150) 

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Socioeco-
nomic 
status 

Level of knowledge 
Probability Good 

(n=08) 
Average 
(n=122) 

Poor 
(n=20) 

Upper 0 01(0.82%) 0 

0.105(NS) Middle 03(37.5%) 52(42.62%) 15(75%) 

Lower 05(62.5%) 69(56.56%) 05(25%) 
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Introduction:
Child health is one of the basic needs of a 
society. It is the cornerstone on which a healthy 
community and nation are built. One of the 
essential components of child health is new-
born carewhich refers to issues pertaining to 
mother and baby from birth upto 6 weeks.1 It isthe 
essential care provided to the newborn baby by 
the mother or caregiver.The components include 
breastfeeding, maintaining body temperature, 
cord care, eye care, immunization,prevention of 

infection, recognition of danger signs and 
common illnesses.2

Gaps in knowledge and practices among mothers 
regarding newborn care are attributed to ignorance 
and deep rooted cultural and traditional beliefs.3 
Since maternal knowledgeplay a pivotal role in 
prevention of neonatal mortality,it is pertinent that 
educating postnatal mothers will facilitate mothers 
‘understanding to identify issues and illnesses 
common to the newborn.4 

Despite the progress towards reduction of 
under-five mortality globally, newborn deaths 
are declining at a slower rate.5,6 Approximately 
75% neonatal deaths occur during the first week 
of life and between 25% to 45% occurs within first 
24 hours of birth.4,5,7,8 In Bangladesh, neonatal 
mortality rate declined from 93/1000 live births in 
1967 to 19 /1000 live births in 2019. Converse-
ly ,neonatal care rate is only 22.4 % at pres-
ent.9,10 It is estimated that 75% of the neonatal 
deaths can be avoided with simple low-cost 
tools like:antibiotics for pneumonia and sepsis, 
sterile blades to cut umbilical cords, kangaroo 
mother care to keep babies warm.This is only 
possible if mother’s knowledge is good enough to 
make decision to seek health service.Studies that 
assessed knowledge and practice of postnatal 
mothers towards newborn care in the country are 
mainly confined to rural settings. There are limit-
ed studies concerning knowledge of postnatal 
mothers in urban settings. Despite implementa-
tion of the Urban Health Extension programme, a 
significant proportion of urban mothers still lack 
appropriate knowledge to cater care to new-
borns. Study findings reveal that level of knowl-
edge can vary significantly across rural and urban 
settings.5 Therefore, the purpose of this study was 
to assess and explore the impact of sociodemo-
graphic factors on contemporary knowledge 
regarding newborn care by postnatal mothers. 

Methods:
This cross-sectional observational study was 
conducted in the department of Paediatrics, 
Rangpur Medical College Hospital, Rangpur from 
8th July, 2018 to 7th January, 2019. After taking 
informed consent, 150 postnatal mothersattending 
department of Paediatrics, Rangpur Medical 
College Hospital were enrolled into this study. 
Inclusion criteria were mentally capable mothers 
of 0-28 day- old baby. Exclusion criteria weremo-
thers staying separate from their child and moth-
ersof babies with special care needs due to 
prematurity, low birth weight, congenitalabnor-
mality.Knowledge score was measured at individ-
ual level with each question carrying a correct 
answer score of 1.Correct answers 60% or more 
were graded as good knowledge level, Correct 
answers 30%-59% - average knowledge level 
and correct answers <30% - poor knowledge 
level.3 Main outcome variables were sociodemo-
graphic data like age,education, inhabitants, 

occupation, socioeconomic status and knowl-
edge of postnatal mothers. SPSS version 23.0 for 
windows was used for the analysis of data. For 
qualitative variables, Chi-square test and for 
quantitative variables data were arranged in 
mean and standard deviation. p<0.05 was used as 
the minimal level of significance.

Results:

n : Number
S : Significant
 in Chi-square test of significance of difference
Table-I reflects age of majority of postnatal moth-
ers belonging to 21-30 years old group (p<0.001). 
Mean age of the mothers was 23.27±3.87 years.

Table-II: Distribution of respondent mothers accord-
ing to sociodemographic characteristics (n=150)

Figure-1: Illustrates the proportion of postnatal 
mothers with lack of knowledge on various 
components of neonatal care. (75/150,50%) 
mothers had no idea on cord stump material, 
(59/150,39.3%) mothers were unaware about 
time of first bath. (1/150,0.7%) mother did not 
know about first food after birth.

Table III Illustrates that majority of the mothers 
having primary education had average knowl-
edge (58/122, 47.54%) than others with higher 
education. However, there was no significant 
association (p=0.587) between hierarchies of 
education and level of knowledge of postnatal 
mothers regarding newborn care. 

Table-IV: Association between type of inhabi-
tants and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-IV shows association between type of 
inhabitants and level of knowledge of postnatal 
mothers regarding newborn care was nonsignifi-
cant (p=0.510).

Table-V: Association between socioeconomic 
status and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-V reflects association between socioeco-
nomic status and level of knowledge of post-
natal mothers regarding neonatal care was 
nonsignificant (p=0.105).

Discussion:
In this study, nearly half of the respondent moth-
ers (72/150,48%) had achieved primary educa-
tion. The study revealed significant association 

between mothers’ primary school education and 
knowledge regarding newborn care (p<0.001). 
Study conducted by Missiriya S reported higher 
percentage (38/60,63.3%) postnatal mothers had 
achieved primary education.3 Thenmozhi P et al. 
also observed similar findings.11 Findings of the 
present study differ with that of previous studies. 
This may be due to different study and geograph-
ical variation. Most of the mothers in the current 
study were rural inhabitants (99/150, 66.0%, 
p=0.832). It is similar to the study findings 
conducted by Castalino F et al. who reported 
more than half of postnatal mothers (17/30, 
56.7%) lived in rural areas.12 However, this 
finding does not conform to the observation of 
the study conducted by Beraki G G et al. who 
showed most of the mothers belonged to urban 
areas (183/250, 73.2%).1 This disparity in the 
type of inhabitants is probably due to difference 
in study settings. In the present study, (113/150, 
75.3%, p<0.001) mothers were housewives by 
occupation. Study of Beraki G G et al. showed 
similar finding of (197/250, 80.7%) mothers 
being housewives.3 In the current study, 
(79/150, 52.7%, p<0.001) mothers hailed from 
low socioeconomic status. However, Mandal 
M et al. reported higher number of mothers 
belonging tolow socioeconomic status (139/189, 
73.54%).13

Education empowers mothers indecision making 
process and facilitates knowledge on newborn 
care.14 In the present study, among the respon-
dents having primary education, (6/8, 75%) 
mothers had good knowledge, (58/122, 47.54%) 
average knowledge, (8/20, 40%) poor knowledge. 
Association between level of education and 
knowledge on newborn care was nonsignificant 
(p=0.587). The probable reason for this differ-
ence may be explained by easy access of rural 
mothers to antenatal and postnatal information 
by various government and nongovernment orga-
nizations.15 This conforms to the findings ofMa-
harjan M et al. who divulged that knowledge on 
newborn care was independent of education 
(p=0.157).16 Similar observation was reported by 
Bhandari S D, where the literacy status was statis-
tically insignificant (p=0.702).8 However, a study-
conducted by CastalinoF et al. revealed significant 
association between knowledge and education 
(p=0.009).12 

Type of inhabitants influence the level of knowl-
edge regarding postnatal care. In this study, 
majority of the respondents hailing from rural 
area had average knowledge (83/122,68.03%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (11/20, 55%) on new born care. This is 
attributed to regular antenatal and postnatal 
services by health care providers in rural areas. 
Another explanation is dissemination of impor-
tance of newborn care through state run Bangla-
desh television (BTV) which is widely viewed by 
rural mothers.17 Although urban mothers reside 
within easy access to health care facilities, they 
get scant health education on newborn care from 
otherwise busy health care staffs. Nonetheless, the 
present study revealed no significant association 
between type of inhabitants and level of knowl-
edge (p=0.51).Similar observations were found 
in the study conducted by Bhandari SD show-
ingthe proportion of knowledge of respondents-
residingin urban and rural area were not 
significantly different (p=0.21).8 Contrary to this, 
observations found in a study conducted by 
Memon J et al. reported that difference between 
the residence type and knowledge score was 
significant (p=0.001).18

Current study showed no association 
between socioeconomic status and knowl-
edge of postnatal mothersregarding newborn 
care (p=0.105). Majority of the postnatal mothers 
belonging to low socioeconomic status 
possessed average knowledge (52/122,42.62%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (5/20,25%). The possible reason is attribut-
ed to the usual trend of patients from low 
socioeconomic status seeking healthcare in 
government hospitals. Moreover, different stake-
holders strive towards removing myths and wrong 
practices in the rural community. A study con-
ducted by Bhandari S D showed that there was 
no significant association between mothers 
knowledge with monthly income (p=0.232).8 
Whereas, a local study conducted by Majumder S 
et al. showed significant association between this 
two variables (p=0.001).9

Conclusion:
The study revealedthatsociodemographic char-
acteristics did not significantly affect knowl-
edge of postnatal mothers regarding newborn 
care.

Recommendation:
Information gained from this study can be used as 
baseline data of sociodemographic factors impact-
ing neonatal care by postnatal mothers. The 
study findings may provide insight for develop-
ing feasible and sustainable interventions to 
enhance knowledge and understanding of mothers 
on safe newborn care.
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Introduction:
Child health is one of the basic needs of a 
society. It is the cornerstone on which a healthy 
community and nation are built. One of the 
essential components of child health is new-
born carewhich refers to issues pertaining to 
mother and baby from birth upto 6 weeks.1 It isthe 
essential care provided to the newborn baby by 
the mother or caregiver.The components include 
breastfeeding, maintaining body temperature, 
cord care, eye care, immunization,prevention of 

infection, recognition of danger signs and 
common illnesses.2

Gaps in knowledge and practices among mothers 
regarding newborn care are attributed to ignorance 
and deep rooted cultural and traditional beliefs.3 
Since maternal knowledgeplay a pivotal role in 
prevention of neonatal mortality,it is pertinent that 
educating postnatal mothers will facilitate mothers 
‘understanding to identify issues and illnesses 
common to the newborn.4 

Despite the progress towards reduction of 
under-five mortality globally, newborn deaths 
are declining at a slower rate.5,6 Approximately 
75% neonatal deaths occur during the first week 
of life and between 25% to 45% occurs within first 
24 hours of birth.4,5,7,8 In Bangladesh, neonatal 
mortality rate declined from 93/1000 live births in 
1967 to 19 /1000 live births in 2019. Converse-
ly ,neonatal care rate is only 22.4 % at pres-
ent.9,10 It is estimated that 75% of the neonatal 
deaths can be avoided with simple low-cost 
tools like:antibiotics for pneumonia and sepsis, 
sterile blades to cut umbilical cords, kangaroo 
mother care to keep babies warm.This is only 
possible if mother’s knowledge is good enough to 
make decision to seek health service.Studies that 
assessed knowledge and practice of postnatal 
mothers towards newborn care in the country are 
mainly confined to rural settings. There are limit-
ed studies concerning knowledge of postnatal 
mothers in urban settings. Despite implementa-
tion of the Urban Health Extension programme, a 
significant proportion of urban mothers still lack 
appropriate knowledge to cater care to new-
borns. Study findings reveal that level of knowl-
edge can vary significantly across rural and urban 
settings.5 Therefore, the purpose of this study was 
to assess and explore the impact of sociodemo-
graphic factors on contemporary knowledge 
regarding newborn care by postnatal mothers. 

Methods:
This cross-sectional observational study was 
conducted in the department of Paediatrics, 
Rangpur Medical College Hospital, Rangpur from 
8th July, 2018 to 7th January, 2019. After taking 
informed consent, 150 postnatal mothersattending 
department of Paediatrics, Rangpur Medical 
College Hospital were enrolled into this study. 
Inclusion criteria were mentally capable mothers 
of 0-28 day- old baby. Exclusion criteria weremo-
thers staying separate from their child and moth-
ersof babies with special care needs due to 
prematurity, low birth weight, congenitalabnor-
mality.Knowledge score was measured at individ-
ual level with each question carrying a correct 
answer score of 1.Correct answers 60% or more 
were graded as good knowledge level, Correct 
answers 30%-59% - average knowledge level 
and correct answers <30% - poor knowledge 
level.3 Main outcome variables were sociodemo-
graphic data like age,education, inhabitants, 

occupation, socioeconomic status and knowl-
edge of postnatal mothers. SPSS version 23.0 for 
windows was used for the analysis of data. For 
qualitative variables, Chi-square test and for 
quantitative variables data were arranged in 
mean and standard deviation. p<0.05 was used as 
the minimal level of significance.

Results:

n : Number
S : Significant
 in Chi-square test of significance of difference
Table-I reflects age of majority of postnatal moth-
ers belonging to 21-30 years old group (p<0.001). 
Mean age of the mothers was 23.27±3.87 years.

Table-II: Distribution of respondent mothers accord-
ing to sociodemographic characteristics (n=150)

Figure-1: Illustrates the proportion of postnatal 
mothers with lack of knowledge on various 
components of neonatal care. (75/150,50%) 
mothers had no idea on cord stump material, 
(59/150,39.3%) mothers were unaware about 
time of first bath. (1/150,0.7%) mother did not 
know about first food after birth.

Table III Illustrates that majority of the mothers 
having primary education had average knowl-
edge (58/122, 47.54%) than others with higher 
education. However, there was no significant 
association (p=0.587) between hierarchies of 
education and level of knowledge of postnatal 
mothers regarding newborn care. 

Table-IV: Association between type of inhabi-
tants and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-IV shows association between type of 
inhabitants and level of knowledge of postnatal 
mothers regarding newborn care was nonsignifi-
cant (p=0.510).

Table-V: Association between socioeconomic 
status and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-V reflects association between socioeco-
nomic status and level of knowledge of post-
natal mothers regarding neonatal care was 
nonsignificant (p=0.105).

Discussion:
In this study, nearly half of the respondent moth-
ers (72/150,48%) had achieved primary educa-
tion. The study revealed significant association 

between mothers’ primary school education and 
knowledge regarding newborn care (p<0.001). 
Study conducted by Missiriya S reported higher 
percentage (38/60,63.3%) postnatal mothers had 
achieved primary education.3 Thenmozhi P et al. 
also observed similar findings.11 Findings of the 
present study differ with that of previous studies. 
This may be due to different study and geograph-
ical variation. Most of the mothers in the current 
study were rural inhabitants (99/150, 66.0%, 
p=0.832). It is similar to the study findings 
conducted by Castalino F et al. who reported 
more than half of postnatal mothers (17/30, 
56.7%) lived in rural areas.12 However, this 
finding does not conform to the observation of 
the study conducted by Beraki G G et al. who 
showed most of the mothers belonged to urban 
areas (183/250, 73.2%).1 This disparity in the 
type of inhabitants is probably due to difference 
in study settings. In the present study, (113/150, 
75.3%, p<0.001) mothers were housewives by 
occupation. Study of Beraki G G et al. showed 
similar finding of (197/250, 80.7%) mothers 
being housewives.3 In the current study, 
(79/150, 52.7%, p<0.001) mothers hailed from 
low socioeconomic status. However, Mandal 
M et al. reported higher number of mothers 
belonging tolow socioeconomic status (139/189, 
73.54%).13

Education empowers mothers indecision making 
process and facilitates knowledge on newborn 
care.14 In the present study, among the respon-
dents having primary education, (6/8, 75%) 
mothers had good knowledge, (58/122, 47.54%) 
average knowledge, (8/20, 40%) poor knowledge. 
Association between level of education and 
knowledge on newborn care was nonsignificant 
(p=0.587). The probable reason for this differ-
ence may be explained by easy access of rural 
mothers to antenatal and postnatal information 
by various government and nongovernment orga-
nizations.15 This conforms to the findings ofMa-
harjan M et al. who divulged that knowledge on 
newborn care was independent of education 
(p=0.157).16 Similar observation was reported by 
Bhandari S D, where the literacy status was statis-
tically insignificant (p=0.702).8 However, a study-
conducted by CastalinoF et al. revealed significant 
association between knowledge and education 
(p=0.009).12 

Type of inhabitants influence the level of knowl-
edge regarding postnatal care. In this study, 
majority of the respondents hailing from rural 
area had average knowledge (83/122,68.03%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (11/20, 55%) on new born care. This is 
attributed to regular antenatal and postnatal 
services by health care providers in rural areas. 
Another explanation is dissemination of impor-
tance of newborn care through state run Bangla-
desh television (BTV) which is widely viewed by 
rural mothers.17 Although urban mothers reside 
within easy access to health care facilities, they 
get scant health education on newborn care from 
otherwise busy health care staffs. Nonetheless, the 
present study revealed no significant association 
between type of inhabitants and level of knowl-
edge (p=0.51).Similar observations were found 
in the study conducted by Bhandari SD show-
ingthe proportion of knowledge of respondents-
residingin urban and rural area were not 
significantly different (p=0.21).8 Contrary to this, 
observations found in a study conducted by 
Memon J et al. reported that difference between 
the residence type and knowledge score was 
significant (p=0.001).18

Current study showed no association 
between socioeconomic status and knowl-
edge of postnatal mothersregarding newborn 
care (p=0.105). Majority of the postnatal mothers 
belonging to low socioeconomic status 
possessed average knowledge (52/122,42.62%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (5/20,25%). The possible reason is attribut-
ed to the usual trend of patients from low 
socioeconomic status seeking healthcare in 
government hospitals. Moreover, different stake-
holders strive towards removing myths and wrong 
practices in the rural community. A study con-
ducted by Bhandari S D showed that there was 
no significant association between mothers 
knowledge with monthly income (p=0.232).8 
Whereas, a local study conducted by Majumder S 
et al. showed significant association between this 
two variables (p=0.001).9

Conclusion:
The study revealedthatsociodemographic char-
acteristics did not significantly affect knowl-
edge of postnatal mothers regarding newborn 
care.

Recommendation:
Information gained from this study can be used as 
baseline data of sociodemographic factors impact-
ing neonatal care by postnatal mothers. The 
study findings may provide insight for develop-
ing feasible and sustainable interventions to 
enhance knowledge and understanding of mothers 
on safe newborn care.
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Introduction:
Child health is one of the basic needs of a 
society. It is the cornerstone on which a healthy 
community and nation are built. One of the 
essential components of child health is new-
born carewhich refers to issues pertaining to 
mother and baby from birth upto 6 weeks.1 It isthe 
essential care provided to the newborn baby by 
the mother or caregiver.The components include 
breastfeeding, maintaining body temperature, 
cord care, eye care, immunization,prevention of 

infection, recognition of danger signs and 
common illnesses.2

Gaps in knowledge and practices among mothers 
regarding newborn care are attributed to ignorance 
and deep rooted cultural and traditional beliefs.3 
Since maternal knowledgeplay a pivotal role in 
prevention of neonatal mortality,it is pertinent that 
educating postnatal mothers will facilitate mothers 
‘understanding to identify issues and illnesses 
common to the newborn.4 

Despite the progress towards reduction of 
under-five mortality globally, newborn deaths 
are declining at a slower rate.5,6 Approximately 
75% neonatal deaths occur during the first week 
of life and between 25% to 45% occurs within first 
24 hours of birth.4,5,7,8 In Bangladesh, neonatal 
mortality rate declined from 93/1000 live births in 
1967 to 19 /1000 live births in 2019. Converse-
ly ,neonatal care rate is only 22.4 % at pres-
ent.9,10 It is estimated that 75% of the neonatal 
deaths can be avoided with simple low-cost 
tools like:antibiotics for pneumonia and sepsis, 
sterile blades to cut umbilical cords, kangaroo 
mother care to keep babies warm.This is only 
possible if mother’s knowledge is good enough to 
make decision to seek health service.Studies that 
assessed knowledge and practice of postnatal 
mothers towards newborn care in the country are 
mainly confined to rural settings. There are limit-
ed studies concerning knowledge of postnatal 
mothers in urban settings. Despite implementa-
tion of the Urban Health Extension programme, a 
significant proportion of urban mothers still lack 
appropriate knowledge to cater care to new-
borns. Study findings reveal that level of knowl-
edge can vary significantly across rural and urban 
settings.5 Therefore, the purpose of this study was 
to assess and explore the impact of sociodemo-
graphic factors on contemporary knowledge 
regarding newborn care by postnatal mothers. 

Methods:
This cross-sectional observational study was 
conducted in the department of Paediatrics, 
Rangpur Medical College Hospital, Rangpur from 
8th July, 2018 to 7th January, 2019. After taking 
informed consent, 150 postnatal mothersattending 
department of Paediatrics, Rangpur Medical 
College Hospital were enrolled into this study. 
Inclusion criteria were mentally capable mothers 
of 0-28 day- old baby. Exclusion criteria weremo-
thers staying separate from their child and moth-
ersof babies with special care needs due to 
prematurity, low birth weight, congenitalabnor-
mality.Knowledge score was measured at individ-
ual level with each question carrying a correct 
answer score of 1.Correct answers 60% or more 
were graded as good knowledge level, Correct 
answers 30%-59% - average knowledge level 
and correct answers <30% - poor knowledge 
level.3 Main outcome variables were sociodemo-
graphic data like age,education, inhabitants, 

occupation, socioeconomic status and knowl-
edge of postnatal mothers. SPSS version 23.0 for 
windows was used for the analysis of data. For 
qualitative variables, Chi-square test and for 
quantitative variables data were arranged in 
mean and standard deviation. p<0.05 was used as 
the minimal level of significance.

Results:

n : Number
S : Significant
 in Chi-square test of significance of difference
Table-I reflects age of majority of postnatal moth-
ers belonging to 21-30 years old group (p<0.001). 
Mean age of the mothers was 23.27±3.87 years.

Table-II: Distribution of respondent mothers accord-
ing to sociodemographic characteristics (n=150)

Figure-1: Illustrates the proportion of postnatal 
mothers with lack of knowledge on various 
components of neonatal care. (75/150,50%) 
mothers had no idea on cord stump material, 
(59/150,39.3%) mothers were unaware about 
time of first bath. (1/150,0.7%) mother did not 
know about first food after birth.

Table III Illustrates that majority of the mothers 
having primary education had average knowl-
edge (58/122, 47.54%) than others with higher 
education. However, there was no significant 
association (p=0.587) between hierarchies of 
education and level of knowledge of postnatal 
mothers regarding newborn care. 

Table-IV: Association between type of inhabi-
tants and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-IV shows association between type of 
inhabitants and level of knowledge of postnatal 
mothers regarding newborn care was nonsignifi-
cant (p=0.510).

Table-V: Association between socioeconomic 
status and level of knowledge of postnatal 
mothers regarding newborn care (n=150)

n : Number
NS : Nonsignificant
  in Chi-square test of significance of difference

Table-V reflects association between socioeco-
nomic status and level of knowledge of post-
natal mothers regarding neonatal care was 
nonsignificant (p=0.105).

Discussion:
In this study, nearly half of the respondent moth-
ers (72/150,48%) had achieved primary educa-
tion. The study revealed significant association 

between mothers’ primary school education and 
knowledge regarding newborn care (p<0.001). 
Study conducted by Missiriya S reported higher 
percentage (38/60,63.3%) postnatal mothers had 
achieved primary education.3 Thenmozhi P et al. 
also observed similar findings.11 Findings of the 
present study differ with that of previous studies. 
This may be due to different study and geograph-
ical variation. Most of the mothers in the current 
study were rural inhabitants (99/150, 66.0%, 
p=0.832). It is similar to the study findings 
conducted by Castalino F et al. who reported 
more than half of postnatal mothers (17/30, 
56.7%) lived in rural areas.12 However, this 
finding does not conform to the observation of 
the study conducted by Beraki G G et al. who 
showed most of the mothers belonged to urban 
areas (183/250, 73.2%).1 This disparity in the 
type of inhabitants is probably due to difference 
in study settings. In the present study, (113/150, 
75.3%, p<0.001) mothers were housewives by 
occupation. Study of Beraki G G et al. showed 
similar finding of (197/250, 80.7%) mothers 
being housewives.3 In the current study, 
(79/150, 52.7%, p<0.001) mothers hailed from 
low socioeconomic status. However, Mandal 
M et al. reported higher number of mothers 
belonging tolow socioeconomic status (139/189, 
73.54%).13

Education empowers mothers indecision making 
process and facilitates knowledge on newborn 
care.14 In the present study, among the respon-
dents having primary education, (6/8, 75%) 
mothers had good knowledge, (58/122, 47.54%) 
average knowledge, (8/20, 40%) poor knowledge. 
Association between level of education and 
knowledge on newborn care was nonsignificant 
(p=0.587). The probable reason for this differ-
ence may be explained by easy access of rural 
mothers to antenatal and postnatal information 
by various government and nongovernment orga-
nizations.15 This conforms to the findings ofMa-
harjan M et al. who divulged that knowledge on 
newborn care was independent of education 
(p=0.157).16 Similar observation was reported by 
Bhandari S D, where the literacy status was statis-
tically insignificant (p=0.702).8 However, a study-
conducted by CastalinoF et al. revealed significant 
association between knowledge and education 
(p=0.009).12 

Type of inhabitants influence the level of knowl-
edge regarding postnatal care. In this study, 
majority of the respondents hailing from rural 
area had average knowledge (83/122,68.03%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (11/20, 55%) on new born care. This is 
attributed to regular antenatal and postnatal 
services by health care providers in rural areas. 
Another explanation is dissemination of impor-
tance of newborn care through state run Bangla-
desh television (BTV) which is widely viewed by 
rural mothers.17 Although urban mothers reside 
within easy access to health care facilities, they 
get scant health education on newborn care from 
otherwise busy health care staffs. Nonetheless, the 
present study revealed no significant association 
between type of inhabitants and level of knowl-
edge (p=0.51).Similar observations were found 
in the study conducted by Bhandari SD show-
ingthe proportion of knowledge of respondents-
residingin urban and rural area were not 
significantly different (p=0.21).8 Contrary to this, 
observations found in a study conducted by 
Memon J et al. reported that difference between 
the residence type and knowledge score was 
significant (p=0.001).18

Current study showed no association 
between socioeconomic status and knowl-
edge of postnatal mothersregarding newborn 
care (p=0.105). Majority of the postnatal mothers 
belonging to low socioeconomic status 
possessed average knowledge (52/122,42.62%), 
good knowledge (5/8,62.5%) and poor knowl-
edge (5/20,25%). The possible reason is attribut-
ed to the usual trend of patients from low 
socioeconomic status seeking healthcare in 
government hospitals. Moreover, different stake-
holders strive towards removing myths and wrong 
practices in the rural community. A study con-
ducted by Bhandari S D showed that there was 
no significant association between mothers 
knowledge with monthly income (p=0.232).8 
Whereas, a local study conducted by Majumder S 
et al. showed significant association between this 
two variables (p=0.001).9

Conclusion:
The study revealedthatsociodemographic char-
acteristics did not significantly affect knowl-
edge of postnatal mothers regarding newborn 
care.

Recommendation:
Information gained from this study can be used as 
baseline data of sociodemographic factors impact-
ing neonatal care by postnatal mothers. The 
study findings may provide insight for develop-
ing feasible and sustainable interventions to 
enhance knowledge and understanding of mothers 
on safe newborn care.

References:

1. Beraki GG, Tesfamariam EH, Gebremichael 
A, Yohannes B, Haile K, Tewelde S, et al. 
Knowledge on postnatal care among post-
partum mothers during discharge in mater-
nity hospitals in Asmara: a cross-sectional 
study. BMC Pregnancy Childbirth. 2020 Jan 6; 
20(1):17.doi: 10.1186/s12884-019-2694-8. 

2. Latha P. Effectiveness of STP on newborn 
care among primi mothers at govt. hospital, 
Bhadrachalam, Telangana. Indian Journal of 
Child Health 2015; 3(3):24-26. 

3. Missiriya S. Knowledge and practice of post-
natal mothers regarding personal hygiene 
and newborn care. International Journal of 
Pharmaceutical Sciences Review and 
Research 2016; 40(1):89-93. 

4. Purani C, Patel P, Gupta K, Mehariya KM, 
Holda A. Knowledge, awareness and practice 
of postnatal care among mothers. Indian J 
Child Health 2015; 2(2):83-85. 

5. Berhea TA, Belachew AB, Abreha GF. Knowl-
edge and practice of Essential Newborn Care 
among postnatal mothers in Mekelle City, 
North Ethiopia: A population-based 
survey. PLoS One. 2018 Aug 22; 
13(8):e0202542. doi: 10.1371/jour-
nal.pone.0202542. 

6. Amolo L, Irimu G, Njai D. Knowledge of 
postnatal mothers on essential newborn care 
practices at the Kenyatta National Hospital: 
a cross sectional study. Pan Afr Med J. 
2017 Sep 29; 28:97. doi: 10.11604/ 
pamj.2017.28.97.13785. 

7. Sharafi R, Esmaeeli H. Knowledge assessment 
of neonatal care among postnatal mothers. 
Iranian Journal of Neonatology 2013; 
4(1):28-31. 

8. Bhandari SD. Knowledge and practice of 
postnatal mothers on newborn care at hospital 

setting. ARC Journal of Nursing and Health-
care 2016; 2(1):25-30. 

9. Majumder S, Najnin Z, Ahmed S, Bhuiyan 
SU. Knowledge and attitude of essential 
newborn care among postnatal mothers in 
Bangladesh. Journal of Health Research 
2018; 32(6):440-48.doi:10.1108/-
jhr-05-2018-0015 

10. Unicef. Maternal and Newborn Health 
Disparities in Bangladesh. http://goo.gl/-
jXJ5SW.(Accessed on Jan18,2020). 

11. Thenmozhi P, Saraswathi S. Knowledge and 
practice on essential newborn care among 
primipara mothers. Saudi Journal of Medical 
and Pharmaceutical Sciences 2017; 
3(12):1339-43.

12. Castalino F, Nayak BS, D’Souza A. Knowl-
edge and practices of postnatal mothers on 
newborn care in tertiary care hospital of 
Udupi district. Nitte University Journal of 
Health Science 2014; 4(2):98-101.

13. Mandal M, Ghosh A. Evaluation of aware-
ness of neonatal care practices among post-
natal mothers in a tertiary care hospital.Cli-
nObstetGynecolReprod Med 2016

14. Mandal, Meghadipa, and Anuradha Ghosh. 
Evaluation of Awareness of Neonatal Care 
Practices among Postnatal Mothers in a 
Tertiary Care Hospital. Clinical Obstetrics, 
Gynecology and Reproductive Medicine 
2016; 2(5). https:// doi.org/ 10.15761/ 
cogrm.1000159.

15. Sakib MS. Newborn care and breastfeeding 
practices in Bangladesh. Insights NutrMetabol 
2017; 1(1):37-41.

16. Berhan D, Gulema H. Level of knowledge 
and Associated factors of postnatal mothers’ 
towards essential newborn care practices at 
governmental health centers in Addis Ababa, 
Ethiopia. Hindawi Advances in Public Health 
2018; 1-10.

17. Maharjan M, Singh B. Knowledge regarding 
postnatal care among postnatal mother: a 
hospital based study. International Journal of 
New Technology and Research 2017; 
3(2):41-43.

18. Nigatu SG, Worku AG, Dadi AF. Level of 
mother's knowledge about neonatal danger 

signs and associated factors in North West of 
Ethiopia: a community based study. BMC 
Res Notes. 2015 Jul 19; 8:309. doi: 
10.1186/s13104-015-1278-6.

19. Memon J, Holakouie-Naieni K, Majdzadeh 
R, Yekaninejad MS, Garmaroudi G, Raza O, 

Nematollahi S. Knowledge, attitude, and 
practice among mothers about newborn care 
in Sindh, Pakistan. BMC Pregnancy Child-
birth. 2019 Sep 6; 19(1):329. doi: 
10.1186/s12884-019-2479-0. 



85

Abstract
Background:
Dog bites in human are a serious public health problem and have 
been well documented worldwide. As rabies is not a notifiable 
disease in Bangladesh and most deaths occur in rural areas where 
surveillance is poor.
Objectives:
To determine the pattern of dog bite injuries and associated health 
problems among children.
Methods:
The study was an observational retrospective study carried out at the 
Dept. of General Surgery, Chuadanga Sadar Hospital, Chuadanga, 
Bangladesh. The study reviewed the clinical data of patients managed 
for dog bite related injuries and rabies over a four and half year period 
between January 2016 and June 2020. A proforma was designed to 
extract relevant clinical data from the case records. Information extract-
ed included the age, sex of the victims, site of the bite, time of presenta-
tion in the hospital, pre-hospital treatment, hospital treatment including 
post-exposure prophylaxis and complication.
Results:
Total 200 cases of dog bite injuries were studied. Among them 5 (2.5%) 
had rabies. Most of the victims were aged 6-12 years (55.0%) and 
majority (67.0%) were boys. Eighty two percent of the victims present-
ed within 24 hours of the injury and 92 (46.0%) had WHO grade 3 
dog bite injury at presentation and the lower limb was the commonest 
(56.0%) bite site. Use of herbal preparation was the most common 
pre-hospital treatment in 60% cases. Although 92.5% received anti-ra-
bies vaccine, only 55.5% of them completed the vaccination schedule. 
The case fatality rate for dog bite was 2.5%. The 5 patients who died, 
presented late, had no post exposure prophylaxis and expired within 24 
hours of admission.
Conclusion:
There is need for public enlightenment on dangers associated with 
dog bites and also for the government to ensure vaccination for all 
patients as post exposure prophylaxis at free of cost.

Key words : Rabies, Anti-Rabies vaccine (ARV), Rabies Immunoglobulin 
(RIG). 
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Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Figure-1: Several dog bite injuries.



88J Rang Med Col. September 2021; Vol. 6, No. 2:85-92

Pattern and Outcome of Dog Bite Injuries 

Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Variable Frequency Percentage 

Age range

0 – 5 yrs 50 25.0

6 – 12 yrs 110 55.0

>12 yrs 40 20.0

Total 200 100

Sex

Male 134 67.0

Female 66 33.0

Total 200 100

Social Class

Lower 101 50.5

Middle 84 42.0

Upper 15 7.5

Total 200 100

Time Frequency Percentage

within 24 hours  164 82.0%

between 24 to 48 hours 24 12.0%

after several weeks  12 6.0%

Variable Frequency Percentage (%)

Wounds 164 82.0

Lacerations 16 8.0

Bleeding 27 13.5

Fever 12 6.0

Pain/ Swellings 24 12.0

CNS symptoms 5 2.5

Site of injury
Number of 

victims
Percentage 

(%)

Lower limb 112 56.0

Upper limb 50 25.0

Head & Neck 20 10.0

Trunk/ Buttocks 18 9.0

Total 200 100

0

20

40

60

80

100

Grade-1
N=27

Grade-2
N=81

Grade-3
N=92

%
D

is
tr

ib
ut

io
n 

Ingury Grade



89J Rang Med Col. September 2021; Vol. 6, No. 2:85-92

Journal of Rangpur Medical College

Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Treatment at 
Hospital

Injury grade
Total

Grade 1 Grade 2 Grade 3

Anti-Rabies & 
Tetanus 
prophylaxis & 
HRIG 

0 28 45 73

Anti-Rabies & 
Wound dressing 9 15 15 39

Anti-Rabies & 
Analgesics 0 6 14 20

Anti-Rabies & 
Antibiotics 18 26 9 53

Wound dressing, 
Antibiotics & 
Tetanus 
prophylaxis

0 0 9 9

Wound dressing, 
Antibiotics, 
Tetanus 
prophylaxis &
Analgesics

0 6 0 6

Total 27 81 92 200

Outcome
Total

Dead Discharged Lost to 
Follow up

ARV Administration No 05 0 0 05
Yes 0 115 80 195

Total 05 115 80 200
NB: ARV-Anti Rabies Vaccine.  
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Pattern and Outcome of Dog Bite Injuries 

Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Pattern and Outcome of Dog Bite Injuries 

Introduction:
Dog bites in human are a serious public health 
problem and have been well documented world-
wide.1,2 In the United States, 4.7 million people 
were estimated to have been bitten by dogs in 
1994 (an incidence rate of 16.1/1000 in adults 
and 24.5/1000 in children), of whom 800,000 
required medical treatment.3 The annual estimat-
ed number of dog bites in India is 17.4 million, 

leading to estimated 18,000-20,000 cases of 
human rabies per year.4 Rabies, which is a 100% 
fatal and 100% preventable disease, mainly occur 
by dog bite. Dog bite remains a major public 
health and clinical problem causing palpable fear 
and anxiety in the patients, the relatives and the 
attending health care worker not only for the 
associated morbidity but for the risk of contracting 
rabies which if not adequately prevented or 

passes unrecognized almost always result in fatal 
outcome5-7. Dogs are the major reservoir and 
vector of the rabies virus in Bangladesh8. Dog 
bites and rabies are a major public health issue 
globally and this is not unconnected with the 
well-known fact that rabies is usually fatal once 
the clinical symptoms develop9. Dog bites are 
the main causes of these preventable traumatic 
injuries especially in the Paediatric population10. 
Globally, millions of people are bitten by dogs; 
reports in the USA estimated about 4.5 million 
dog bites per year and this resulted in 368,265 
emergency department visits in 200111. It was 
reported that, forty-two percent of dog bite victims 
are children below fourteen years of age and the 
injury rate was reported to be highest for children 
between 5 and 9 years of age with the rate 
decreasing with increasing age11. The injury rate 
was also reported to be higher among the boys 
than girls11. Dog bites cause a crushing-type 
wound because of their rounded teeth and strong 
jaws. Dog bites can result in varying degrees of 
injuries but fatal injuries occur mostly in 
children. Victims suffer from psychological and 
emotional trauma in addition to the physical 
injuries sustained from the bites[10]. Stray and 
unvaccinated dogs abound on the streets in 
Bangladesh and other developing countries there-
by putting children particularly at risk of either 
provoked or unprovoked attack by these dogs. 
Many of these dogs are initially kept as pets, for 
security purpose, for hunting and also for 
consumption in some cultures; many of them are 
later abandoned by the owners. Almost all of them 
have never had rabies vaccination thus putting 
victims at risk of rabies5,6. The most feared compli-
cation of dog bites is rabies although not all bites 
result in rabies12.

Rabies is an acute viral disease of the central 
nervous system that remains largely untreatable. 
Rabies (meaning madnesss in Latin) is caused by 
rabies virus of the family Rhabdoviridae and the 
genus Lyssavirus13. The rabies virus affects all 
warm-blooded animals including man and the 
outcome is usually fatal14. It causes an acute 
encephalomyelitis and it is typically transmitted 
from the saliva of a rabid animal via a bite, 
scratch or mucous membrane exposure9. Dogs 
and cats are the major reservoirs and vectors of 
rabies transmission especially in Africa and Asia 
whereas in the Americas, bats are more important 

in transmitting the disease15.

Rabies is almost always fatal if post- exposure 
prophylaxis (PEP) is not administered before the 
development of symptoms9. Globally, about 
55,000 human deaths occur annually and over 98 
percent of these mortalities are caused by canine 
rabies16. The only way of preventing rabies is 
through the administration of pre-exposure immu-
nization to individuals at risk, administration of 
PEP with or without human rabies immune globu-
lin (HRIG) and control of rabies in animal popula-
tion17. Human diploid cell vaccine in combination 
with rabies immune globulin when administered 
promptly to rabies- exposed patients after appro-
priate wound care is virtually 100% effective in 
preventing human death17. Post exposure 
administration of human dipoid cell vaccine in 
combination with human rabies immune globulin 
soon after bite by suspected rabid dogs or other 
canines have been found to be very effective in 
controlling human rabies16. The recommended 
post exposure prophylaxis is intramuscular 
administration of human diploid cell vaccine 
into the deltoid on days 0, 3, 7, 14, and 28. 
Injections can be given into anterolateral thigh for 
children27,28. A single vial of anti-rabies vaccine 
(ARV costs 500 Tk., HRIG 1000 Tk.) alone asides 
other adjunct materials needed for its adminis-
tration. Given the high preponderance of poverty 
in Bangladesh8, it may be important for the 
government to look at the possibility of providing 
this vaccine free of cost all over the year. The 
development of a safe, inexpensive anti-rabies 
vaccine that can afford adequate protection from a 
single dose will also go a long way in protecting 
the huge population of children who are at risk. 
This study was carried out to determine the prev-
alence and pattern as well as the outcome of dog 
bite injuries among children seen at Secondary 
Care Hospital, Bangladesh.

Methods:
The study was an observational retrospective study 
carried out at the Dept. of General Surgery, 
Chuadanga Sadar Hospital, Chuadanga, Bangla-
desh. The study reviewed the clinical data of 
patients managed for dog bite related injuries and 
rabies over a four and half year period between 
January 2016 and June 2020. A proforma was 
designed to extract relevant clinical data from the 
case records. Information extracted included the 
age, sex of the victims, site of the bite, time of 

presentation in the hospital, pre-hospital treat-
ment, hospital treatment including post-exposure 
prophylaxis and complication. The severity of 
the injury was determined using the WHO dog 
bite injury grading system18. 

Data analysis:
The information obtained was entered into 

personal computer and analysed using SPSS 
version 18. Data was presented in numbers and 
percentages, chi square was used to compare 
groups and a p-value of <0.05 was considered 
significant.

Results:
A total 200 cases of dog bite injuries were studied. 
As showed in (Table-I), most of the victims are in 
the age range 6 – 12 years 110 (55.0%), and 134 
boys (67.07%) were involved giving a male: 
female ratio of 2.0:1. About 92.5% of the affected 
children were from the middle and lower socio-
economic classes. Among 200 patients 164 
children (82.0%) presented with wounds.

Table-I: Socio-demographic characteristics and 
symptoms of dog bite victims (N=200) 

Table-II showed that majority of the patients 164 
(82.0%), presented within 24 hours of sustaining 
the dog bite injury while 24 (12.0%) presented 
between 24 to 48 hours and the remaining 12 
(6.0%) after several weeks of bites.

Table-II: Time of presentation (N=200)

Table-III it’s showed that 164 children (82.0%) 
presented with wounds. The lacerations 16 (8.0%), 
bleeding 27 (13.5%), fever 12 (6.0%) and pain/ 
swellings 24 (12.0%) are common presentations. 
Only 5 (2.5%) patients came with CNS symptoms.

Table-III: Presenting symptoms of dog bite victims 
(N=200)

The table -IV showed the site of injuries. The lower 
limb was the most common site of bite in about 
56% of cases.

Table-IV: Sites of dog bite injury (N=200)

Figure-2 showed that 92 (46.0%) of the victims 
presented with grade III wound severity grading. 
Human rabies immune globulin was administered 
to all patients with grade III injury (92.5%).

Figure-2: Dog bite wound severity grading in the 
patients.
Table-V showed that only 100 (50.0%) were man-
aged successfully and subsequently discharged 
after ensuring adequate wound healing and com-
pletion of the vaccination regimen. 80 (40.5%) 
were lost to follow up and did not complete the 
vaccination series, the remaining 5 victims 
(2.5%) all, from the lower socioeconomic class 

who presented late with features of rabies such as 
hydrophobia, restlessness and aggression died 
within 24 hours of admission. Treatments 
received in the hospital ranged from washing the 
bite site with soap and water, to suturing of lacera-
tions and wound dressing, analgesics, tetanus 
prophylaxis, anti-rabies vaccination (ARV), 
intravenous fluids and diazepam administration 
as well as antibiotics administration. Human 
rabies immune globulin was administered to 
all patients with grade III injury (92.5%). The 
treatment administered is determined by the 
severity or grade of the injury. Patients with higher 
grades of injury significantly received more hospi-
tal treatments.

Table-V: Comparison of injury grade with treat-
ment received at the hospital (N=200)

The table-VI showed that among the study popu-
lation (N=200) total  5 patients (2.5%) died and 
all presented weeks after sustaining dog bite 
injuries and they did not receive any anti rabies 
vaccination before presentation thereby giving 
rabies a case fatality rate of 100% in this study. 
None among those who had anti-rabies vaccine 
died (p=0.001) Post mortem examination was not 
done on any of the victims who died because the 

parents or care givers declined consent for post 
mortem examination (Table 6). 

Table-VI: Outcome of treatment (N=200)

Discussion:
This study showed that dog bite related injuries 
are not a very uncommon presentation both in 
the children emergency unit as well as the out-pa-
tient department of our hospital. 200 cases of dog 
bite injuries were studied. Majority of the patients 
164 (82.0%), presented within 24 hours of 
sustaining the dog bite injury while 24 (12.0%) 
presented between 24 to 48 hours and the remain-
ing 12 (6.0%) after several weeks. As shown in 
Table-I, most of the victims are in the age range 6 
– 12 years 110 (55.0%), among them 134 boys 
(67.07%) and  male: female ratio was 2:1. About 
92.5% of the affected children were from the 
middle and lower socioeconomic classes. 164 
children (82.0%) presented with wounds while 
43 (21.5%)were presented with lecerations and 
bleeding. 36 patients (18.0%) presented with 
fever, pain and swelling at the bite site. 5 victims 
(2.5%) presented for the first time, in the hospital 
with central nervous system symptoms weeks 
after sustaining dog bite injury. This figure is 
however higher than 0.31% and 0.24% reported 
by Schalamon et al.19 and Kahn et al.20 in their 
studies respectively. This prevalence is however 
less than 1.5% documented by Dwyer et al.21 at 
a pediatric trauma unit in South Africa. The high 
vulnerability of children to dog bite injury as 
shown by previous studies conducted locally and 
internationally8,10,21,22 has been attributed to 
childrens inability to defend themselves, their 
small stature and also to the fact that they may 
provoke the attack in the first instance8. Whereas 
adults are able to stand up to the dogs and defend 
themselves in most cases, there were many report-
ed cases of unprovoked attacks in this study 
further highlighting the need to protect children 
from undue attacks by dogs in the study area. 
Prevention programs such as teaching children 
how to respond to, behave around and interact 
with dogs; a randomized controlled trial of a 

school based intervention in Australia docu-
mented a substantial reduction in children’s 
approach to and interaction with a strange dog23. 
This study revealed that children between the 
ages of 6 and 12 years are more commonly 
bitten by dogs and also showed male prepon-
derance (67.0%) among the victims which is 
similar to findings in previous studies8,22,24,25 and 
this is not unconnected with the natural behaviour 
of boys who are more adventurous and daring 
than their female counterparts, they are also likely 
to yell, play with or grab the dogs if possible, 
which put them at risk of being bitten. The most 
common site of bites in this study was the lower 
limb which is similar to what was documented by 
Abubakar et al.5 in Jos and Iyalohme et al.8 in 
Ekpoma, Edo state. Similar to these studies4,8, head 
and neck injuries were uncommon in our study. 
Majority of the bites were from stray dogs whose 
owners were known to the victims. This is a 
common practice in our environment as dog 
owners mostly do not restrain their dogs and they 
allow them to wander about the streets. Many of 
these dogs are not well fed by their owners and as 
such wander around looking for food. No wonder 
that there was evidence of dog vaccination in just 
only one of the cases seen in our hospital during 
the study period. Hence, mass vaccination of 
domestic dogs as well as removal of stray dogs 
can help in reducing the risk of dog bites as this 
has successfully eliminated or controlled domestic 
dog rabies in many parts of the world26. Responsi-
ble dog ownership should also be included as part 
of the preventive measures although this seems 
not to be feasible with the current economic 
situation in most homes in the country. Only a 
little above 50% of the dog bite victims in this 
study completed the PEP regimen which is slight-
ly lower than the 60.5% documented by Abu-
bakar et al.5 in Jos. This is probably not uncon-
nected with the cost of the vaccine as most of the 
victims in this study were from the middle and 
lower socioeconomic classes. All the patients with 
grade III injury received HRIG. This may also be 
due to the fact that the attending physicians did 
not prescribe it alongside the human diploid cell 
vaccine or that the care givers couldn’t afford it 
because of the exorbitant cost or probably 
because it was not available. Eighty-two percent 
of the victims in this study presented within 24 
hours of injury which is commendable but this is 
slightly lower than 87.7% reported by Abubakar et 

al.5 in Jos. Most of our patients had inappropriate 
home remedies administered before presentation 
in the hospital and this could have delayed 
hospital presentation in some of them thus 
putting the victims at risk of developing complica-
tions or even a false sense of assurance when in 
the real sense the problem was yet to fully evolve. 
Hence, public enlightenment campaign would be 
of help in encouraging early presentation as well 
as informing the public on the right thing to do if 
they encounter such victims. The five deaths 
recorded in this study, were from the lower 
social class, they did not receiAve PEP with ARV 
and also presented late with features of rabies 
and all of them died within 24 hours of presenta-
tion. These observations not only underscore the 
importance of timely PEP in preventing rabies 
following dog bite injury, but also highlight the 
unholy alliances between poverty, ignorance, 
and inadequate access to quality health care in 
preventing avoidable deaths. The parents of the 
affected children might have acted out of igno-
rance or lack of financial power to be able to 
access care and purchase the human diploid 
vaccine to complete the PEP regimen among other 
treatments. There is therefore the need for more 
aggressive health education of the public and also 
for the provision of subsidy on the vaccine includ-
ing the human rabies immune globulin as well as 
other cares for children with dog bite injury. This 
will make health care affordable at our health 
facilities and help to prevent avoidable deaths.  

Conclusion:
In conclusion, this study revealed that dog bite 
related injuries and rabies are not very uncom-
mon reasons for consultation at the children 
emergency and pediatric outpatient units. Howev-
er, it highlights the need for public health aware-
ness on the health challenges posed by dog bites 
because of its high case fatality rate as shown in 
this study. It also points out the need for public 
health education on the immediate management 
of dog bite victims and the preventive measures 
that need to be put in place to prevent dog 
bite injuries and also inappropriate pre-hospital 
management as well as ensuring the availability 
and affordability of the human diploid cell 
vaccine and the human rabies immune globulin 
at our public health facilities. Caregivers should 
seek medical care in earnest whenever their 
wards are involved in dog bite injury as delaying 
may lead to grievous health consequences.
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Abstract:
Proton pump inhibitors (PPIs) are among the most widely used 
medications worldwide, both in the ambulatory and inpatient 
clinical settings since their introduction to the market in 1989. The 
PPIs are approved by the US Food and Drug Administration for the 
management of a variety of gastrointestinal disorders including symp-
tomatic peptic ulcer disease, gastroesophageal reflux disease, and 
nonulcer dyspepsia as well as for prevention of gastrointestinal 
bleeding in patients receiving antiplatelet therapy. PPIs inhibit 
gastric acid secretion, and the most commonly associated adverse 
effects include abdominal pain, diarrhea, and headache. Although 
PPIs have had an encouraging safety profile, recent studies regard-
ing the long-term use of PPI medications have noted potential 
adverse effects, including risk of kidney, liver, and cardiovascular 
disease, dementia, enteroendocrine tumors of the gastrointestinal 
tract, susceptibility to respiratory and gastrointestinal infections, and 
impaired absorption of nutrients. These emerging data have led to 
subsequent investigations to assess these potential risks in patients 
receiving long-term PPI therapy. However, most of the published 
evidence is inadequate to establish a definite association between PPI 
use and the risk for development of serious adverse effects. Hence, 
when clinically indicated, PPIs can be prescribed at the lowest 
effective dose for symptom control. 

Key words: PPI, Longterm use   
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Introduction:
Proton pump inhibitors (PPIs) are widely used 
irreversible inhibitors of H+/K+ adenosine 
triphosphatase (ATPase), the final step of gastric 
acid secretion by parietal cells in the stomach. 
Over the past few decades, the use of these drugs 
has increased in many countries due to the 
expansion of their role as drugs of choice in the 

treatment of gastric acid-related disorders such as 
peptic ulcer disease, gastroesophageal ulcers, 
Zollinger-Ellison syndrome, nonsteroidal anti-in-
flammatory drug-associated ulcers, and eradica-
tion of Helicobacter pylori. In the United States, 
the use of PPIs doubled from 3.9% in 1999 to 
7.8% in 2012. However, numerous studies have 
demonstrated overprescription of PPIs.1 In gener-

al, PPIs are believed to have few adverse effects, 
as they are generally well tolerated. Patients 
have experienced few minor side effects of 
short-term PPI use, such as headache, rash, 
dizziness, and gastrointestinal symptoms 
including nausea, abdominal pain, flatulence, 
constipation, and diarrhea. In general, physi-
cians are not concerned about serious side 
effects of PPIs at approved dosing during a brief 
treatment time of about two weeks, but as the 
use of these drugs increases, reports of their side 
effects are increasing, particularly with long-term 
use.2 In recent studies, researchers advised that 
PPIs should be used for the shortest time period 
at the smallest effective dose3, as infections, 

impaired absorption of nutrients, dementia, 
kidney disease, and hypergastrinemia-related 
side effects are emerging as possible consequenc-
es of long-term use.2 Therefore, the aim of this 
review is to describe the association between PPI 
use and the risk of serious adverse effects given 
the increasing concerns about the overuse of 
PPIs in the general population (Figure 1).

Review:
Kidney disease:
Since 1992, case reports have linked PPI use with 
acute kidney injury1 , and recently two studies 
connected PPI use with an excessive risk of chron-

ic kidney disease (CKD), which was not explained 
solely by the risk of acute kidney injury, with 
evidence that patients who used PPIs for 
longer durations had higher risk of CKD.4 
Apparently, patients with established diagnosis of 
CKD may progress rather quickly on PPI therapy-
.5-7 The main mechanism leading to renal patholo-
gy due to PPI use could be acute interstitial 
nephritis. More than half of the patients who 
suffered PPI-induced acute interstitial nephritis 
did not fully recover, suggesting that PPI-induced 
CKD is due to progression of acute interstitial 
nephritis with inflammatory interstitial infiltrates 
and edema to chronic interstitial scarring and 
tubular atrophy.7 Taken together, these findings 
represent good evidence that PPIs cause acute 
interstitial nephritis and some evidence that 
they also increase the risk of CKD. Initially, 
physicians considered PPIs to also inhibit other 
than gastric proton pumps, such as the ones in the 
renal tubule, but definitive evidence of this in a 
clinical setting is lacking.8-9

Infections:
Gastrointestinal Infections: 
PPI use has been linked with increased risk of 
both incidental and recurrent Clostridium difficile 
infections.10-13 Acid secretion by parietal cells is 
an important immunological barrier in the gastro-
intestinal tract, inhibition of gastric acid secretion 
lead to hypochlorohydria which increases the 
risk of bacterial colonization and altered intesti-
nal flora and susceptibility to enteric infections.2 
Studies have demonstrated that intense suppres-
sion of gastric acid secretion is associated with 
increased risk of Clostridium difficile infection. 
Authors reported that more than two-thirds of 
inpatient acid-suppressive prescriptions are not 
strictly indicated and the number of Clostridium 
difficile infection cases in the United States is in 
the tens of thousand per year.14 Authors have 
reported other enteric infections, such as non-ty-
phoid Salmonella and Campylobacter infections 
1-2,15, the latter of which has been racing.2 

Respiratory Infections:
Pneumonia has been widely associated with PPI 
use, especially over the short term (usually fewer 
than 30-90 days). However, a recent meta-analy-
sis demonstrated that this association may be 
overestimated.16 The most likely explanation for 
the increased risk of respiratory infections with PPI 
use is that PPI-induced hypochlorhydria increases 

microaspiration of gastric contents, which increas-
es lung colonization and the subsequent 
incidence of pneumonia.2 PPI use also may be 
associated with an increased risk of coronavirus 
disease 2019 (COVID-19), as authors have report-
ed that patients using these drugs had higher odds 
of testing positive for COVID-19 than did patients 
not taking PPIs.17 Coronaviruses are easily 
destroyed by an acidic gastric pH, although the 
impact of acid suppression is unclear. Previously 
reported data suggested that the infectivity of 
severe acute respiratory syndrome coronavirus 1 
was reduced in individuals with a gastric pH of up 
to 3.17 Furthermore, researchers have shown coro-
naviruses to survive in individuals with more 
basic gastric pH levels, including those in the 
range created by the use of drugs like omeprazole 
and esomeprazole.17 Current and past PPI uses 
were associated with poor outcomes of 
COVID-19. However, this PPI use did not 
increase susceptibility to severe acute respiratory 
syndrome coronavirus 2 infection.16 Receptors for 
COVID-19 (ACE-2) are found throughout the 
gastrointestinal tract, making plausible the 
hypothesis that PPI users may be more vulnerable 
than nonusers to the effect of high viral loads.16 

Gastrointestinal malignancies:
Because PPIs decrease gastric acid secretion, 
compensatory raising of gastrin levels in patients 
has a proliferative effect on the growth of enter-
ochromaffin-like cells, explaining the associa-
tion of PPIs with development of neuroendo-
crine tumors and carcinomas of the gastrointesti-
nal tract.18-20 Another related mechanism is that 
PPIs facilitate gastric pan-colonization by Heli-
cobacter pylori due to a decrease in the 
normal stomach acidic environment.1 Numerous 
mechanistic studies suggested that hypoacidity 
and hypergastrinemia increase the risk of gastric 
cancer in the corpus/fundus, which was supported 
by epidemiological studies.

Liver disease:
PPI use has been linked with increased risk of 
cirrhosis-related complications such as hepatic 
encephalopathy, spontaneous bacterial peritoni-
tis, and liver cancer.21-24 These effects appear to 
be related to chronic PPI use, as patients who 
underwent more than one year of follow-up after 
initiating treatment with PPIs had twice the risk of 
hepatocellular carcinoma than did those with no 
more than one year of follow-up.3 The mecha-

nism of liver injury associated with PPI use, is not 
completely understood, although investigators 
observed that H+/K+ ATPase inhibition leads to 
intestinal bacterial overgrowth and an altered 
intestinal microbial composition25, which may 
lead to increased portal venous concentrations of 
several potentially harmful substances, including 
secondary bile acids.26 PPIs are metabolized in the 
liver; therefore, patients with liver disease may be 
at risk for increased hepatotoxicity, which can 
lead to hypergastrinemia-induced carcinogenic 
effects, especially on liver cells.27,28 Finally, the 
authors reported that after exposure to PPIs, 
cultured human liver cells exhibited gene 
expression similar to well- known carcinogens in 
the liver.29

Fracture risk:
Increased fracture risk due to PPI intake is a 
controversial topic.30 Retrospective studies have 
suggested the existence of a dose-dependent 
relationship between PPIs and decreased bone 
mineral density, leading to an increase in 
fracture risk, especially hip fractures. The risk 
appears to be higher in patients with a risk factor 
for osteoporosis, such as renal dysfunction. 
Routine prophylaxis for osteoporosis is suggested 
for PPI users to prevent osteoporotic fractures.30-32 
However, more recent prospective studies 
showed no significant changes in bone mineral 
density or fracture risk in PPI users over the short 
to medium term.33,34 Proposed mechanisms that 
link long-term PPI-based therapy with 
decreased bone mineral density include 
hypochlorhydria-associated malabsorption of 
calcium (absorption of which is indispensable to 
maintaining bone microstructure), gastrin-in-
duced parathyroid hyperplasia, and inhibition of 
bone resorption by blocking local H+/K+ 
ATPase.35-37

Dementia:
Overall, data on the association between PPI use 
and dementia risk are conflicting. Physicians have 
yet to come to a consensus on the role of PPIs 
and the associated risk of dementia. Even with 
uncertainty about the mechanism, most cases 
of brain dysfunction in PPI users are reported 
to be associated with chronic administration of 
PPIs.38 Some PPIs, such as lansoprazole, esome-
prazole and pantoprazole, have been linked with 
neurological side effects, such as headaches 

and dizziness/vertigo. Less common reported 
side effects involving the central nervous 
system include depression, diplopia, disturbed 
sleep, drowsiness, insomnia, nervousness, 
tremor, sensory and perceptual abnormalities 
(e.g., hallucinations), and delirium.39 Although 
the mechanisms are not completely understood, 
the neurological effects of PPIs appear to be 
explained by the influence in ionic pumps 
controlling the membrane potential in neurons.38 
The lysosomes of patients taking PPIs seem to be 
less acidic than those of patients not taking 
them, which may make cells less able to 
degrade amyloid-beta protein, the principal 
substance that accumulates in the brain in 
patients with Alzheimer's disease.40,41 Other 
hypotheses include that PPI and H2 receptor 
antagonist use have indirect effects related to 
systemic abnormalities (i.e., magnesium and 
vitamin B12 deficiency).

Cardiovascular disease :
Over the past decade, PPI use has been associated 
with cardiovascular morbidity and mortality.42 
Increased risk of major acute cardiovascular 
events, including acute myocardial infarction and 
stroke, has been correlated with lengthy or 
high-dose treatment with PPIs.43,44 Also, there is 
a concern that theoretical risk of malignant 
ventricular arrhythmias has been warned due to 
the development of hypomagnesemia, which may 
lengthen the QT interval and lead to torsade de 
pointes.45 PPI use may lead to reduction of endo-
thelial nitrous oxide levels through inhibition of 
dimethylarginine dimethylaminohydrolase enzy-
matic activity, which is responsible for clear-
ance of asymmetric dimethylarginine, thereby 
reducing nitrous oxide synthase activity.46 PPIs 
seem to increase the blood levels of chromogr-
anin A, an important marker of neuroendocrine 
tumors that investigators have also proposed to 
be a biomarker of cardiovascular disease.47 Chro-
mogranin A and its derived peptides, vasostatins 
and catestatin, elicit vasodilatory and cardioreg-
ulatory effects that may be adaptive over the 
short term and maladaptive over the long 
term.48 Finally, PPIs impair clopidogrel’s anti-
platelet effect due to competition for the 
cytochrome P450 isoenzyme CYP2C19.42

Other adverse effects:
Other, less prevalent side effects of PPIs are 

myopathy49, hypomagnesemia45, anemia, fundic 
gland polyps, micronutrient deficiencies and 
subacute cutaneous lupus erythematosus.50

Conclusions:
The risks and benefits of long-term PPI use should 
be carefully considered, especially in young 
patients, whose treatment with these drugs could 
last many years. Although there are multiple 
reported system- related side effects of these 
drugs, in most patients with appropriate 
short-term indications, the benefits of PPIs are 
likely to outweigh the risks.
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Introduction:
Proton pump inhibitors (PPIs) are widely used 
irreversible inhibitors of H+/K+ adenosine 
triphosphatase (ATPase), the final step of gastric 
acid secretion by parietal cells in the stomach. 
Over the past few decades, the use of these drugs 
has increased in many countries due to the 
expansion of their role as drugs of choice in the 

treatment of gastric acid-related disorders such as 
peptic ulcer disease, gastroesophageal ulcers, 
Zollinger-Ellison syndrome, nonsteroidal anti-in-
flammatory drug-associated ulcers, and eradica-
tion of Helicobacter pylori. In the United States, 
the use of PPIs doubled from 3.9% in 1999 to 
7.8% in 2012. However, numerous studies have 
demonstrated overprescription of PPIs.1 In gener-

al, PPIs are believed to have few adverse effects, 
as they are generally well tolerated. Patients 
have experienced few minor side effects of 
short-term PPI use, such as headache, rash, 
dizziness, and gastrointestinal symptoms 
including nausea, abdominal pain, flatulence, 
constipation, and diarrhea. In general, physi-
cians are not concerned about serious side 
effects of PPIs at approved dosing during a brief 
treatment time of about two weeks, but as the 
use of these drugs increases, reports of their side 
effects are increasing, particularly with long-term 
use.2 In recent studies, researchers advised that 
PPIs should be used for the shortest time period 
at the smallest effective dose3, as infections, 

impaired absorption of nutrients, dementia, 
kidney disease, and hypergastrinemia-related 
side effects are emerging as possible consequenc-
es of long-term use.2 Therefore, the aim of this 
review is to describe the association between PPI 
use and the risk of serious adverse effects given 
the increasing concerns about the overuse of 
PPIs in the general population (Figure 1).

Review:
Kidney disease:
Since 1992, case reports have linked PPI use with 
acute kidney injury1 , and recently two studies 
connected PPI use with an excessive risk of chron-

ic kidney disease (CKD), which was not explained 
solely by the risk of acute kidney injury, with 
evidence that patients who used PPIs for 
longer durations had higher risk of CKD.4 
Apparently, patients with established diagnosis of 
CKD may progress rather quickly on PPI therapy-
.5-7 The main mechanism leading to renal patholo-
gy due to PPI use could be acute interstitial 
nephritis. More than half of the patients who 
suffered PPI-induced acute interstitial nephritis 
did not fully recover, suggesting that PPI-induced 
CKD is due to progression of acute interstitial 
nephritis with inflammatory interstitial infiltrates 
and edema to chronic interstitial scarring and 
tubular atrophy.7 Taken together, these findings 
represent good evidence that PPIs cause acute 
interstitial nephritis and some evidence that 
they also increase the risk of CKD. Initially, 
physicians considered PPIs to also inhibit other 
than gastric proton pumps, such as the ones in the 
renal tubule, but definitive evidence of this in a 
clinical setting is lacking.8-9

Infections:
Gastrointestinal Infections: 
PPI use has been linked with increased risk of 
both incidental and recurrent Clostridium difficile 
infections.10-13 Acid secretion by parietal cells is 
an important immunological barrier in the gastro-
intestinal tract, inhibition of gastric acid secretion 
lead to hypochlorohydria which increases the 
risk of bacterial colonization and altered intesti-
nal flora and susceptibility to enteric infections.2 
Studies have demonstrated that intense suppres-
sion of gastric acid secretion is associated with 
increased risk of Clostridium difficile infection. 
Authors reported that more than two-thirds of 
inpatient acid-suppressive prescriptions are not 
strictly indicated and the number of Clostridium 
difficile infection cases in the United States is in 
the tens of thousand per year.14 Authors have 
reported other enteric infections, such as non-ty-
phoid Salmonella and Campylobacter infections 
1-2,15, the latter of which has been racing.2 

Respiratory Infections:
Pneumonia has been widely associated with PPI 
use, especially over the short term (usually fewer 
than 30-90 days). However, a recent meta-analy-
sis demonstrated that this association may be 
overestimated.16 The most likely explanation for 
the increased risk of respiratory infections with PPI 
use is that PPI-induced hypochlorhydria increases 

microaspiration of gastric contents, which increas-
es lung colonization and the subsequent 
incidence of pneumonia.2 PPI use also may be 
associated with an increased risk of coronavirus 
disease 2019 (COVID-19), as authors have report-
ed that patients using these drugs had higher odds 
of testing positive for COVID-19 than did patients 
not taking PPIs.17 Coronaviruses are easily 
destroyed by an acidic gastric pH, although the 
impact of acid suppression is unclear. Previously 
reported data suggested that the infectivity of 
severe acute respiratory syndrome coronavirus 1 
was reduced in individuals with a gastric pH of up 
to 3.17 Furthermore, researchers have shown coro-
naviruses to survive in individuals with more 
basic gastric pH levels, including those in the 
range created by the use of drugs like omeprazole 
and esomeprazole.17 Current and past PPI uses 
were associated with poor outcomes of 
COVID-19. However, this PPI use did not 
increase susceptibility to severe acute respiratory 
syndrome coronavirus 2 infection.16 Receptors for 
COVID-19 (ACE-2) are found throughout the 
gastrointestinal tract, making plausible the 
hypothesis that PPI users may be more vulnerable 
than nonusers to the effect of high viral loads.16 

Gastrointestinal malignancies:
Because PPIs decrease gastric acid secretion, 
compensatory raising of gastrin levels in patients 
has a proliferative effect on the growth of enter-
ochromaffin-like cells, explaining the associa-
tion of PPIs with development of neuroendo-
crine tumors and carcinomas of the gastrointesti-
nal tract.18-20 Another related mechanism is that 
PPIs facilitate gastric pan-colonization by Heli-
cobacter pylori due to a decrease in the 
normal stomach acidic environment.1 Numerous 
mechanistic studies suggested that hypoacidity 
and hypergastrinemia increase the risk of gastric 
cancer in the corpus/fundus, which was supported 
by epidemiological studies.

Liver disease:
PPI use has been linked with increased risk of 
cirrhosis-related complications such as hepatic 
encephalopathy, spontaneous bacterial peritoni-
tis, and liver cancer.21-24 These effects appear to 
be related to chronic PPI use, as patients who 
underwent more than one year of follow-up after 
initiating treatment with PPIs had twice the risk of 
hepatocellular carcinoma than did those with no 
more than one year of follow-up.3 The mecha-

nism of liver injury associated with PPI use, is not 
completely understood, although investigators 
observed that H+/K+ ATPase inhibition leads to 
intestinal bacterial overgrowth and an altered 
intestinal microbial composition25, which may 
lead to increased portal venous concentrations of 
several potentially harmful substances, including 
secondary bile acids.26 PPIs are metabolized in the 
liver; therefore, patients with liver disease may be 
at risk for increased hepatotoxicity, which can 
lead to hypergastrinemia-induced carcinogenic 
effects, especially on liver cells.27,28 Finally, the 
authors reported that after exposure to PPIs, 
cultured human liver cells exhibited gene 
expression similar to well- known carcinogens in 
the liver.29

Fracture risk:
Increased fracture risk due to PPI intake is a 
controversial topic.30 Retrospective studies have 
suggested the existence of a dose-dependent 
relationship between PPIs and decreased bone 
mineral density, leading to an increase in 
fracture risk, especially hip fractures. The risk 
appears to be higher in patients with a risk factor 
for osteoporosis, such as renal dysfunction. 
Routine prophylaxis for osteoporosis is suggested 
for PPI users to prevent osteoporotic fractures.30-32 
However, more recent prospective studies 
showed no significant changes in bone mineral 
density or fracture risk in PPI users over the short 
to medium term.33,34 Proposed mechanisms that 
link long-term PPI-based therapy with 
decreased bone mineral density include 
hypochlorhydria-associated malabsorption of 
calcium (absorption of which is indispensable to 
maintaining bone microstructure), gastrin-in-
duced parathyroid hyperplasia, and inhibition of 
bone resorption by blocking local H+/K+ 
ATPase.35-37

Dementia:
Overall, data on the association between PPI use 
and dementia risk are conflicting. Physicians have 
yet to come to a consensus on the role of PPIs 
and the associated risk of dementia. Even with 
uncertainty about the mechanism, most cases 
of brain dysfunction in PPI users are reported 
to be associated with chronic administration of 
PPIs.38 Some PPIs, such as lansoprazole, esome-
prazole and pantoprazole, have been linked with 
neurological side effects, such as headaches 

and dizziness/vertigo. Less common reported 
side effects involving the central nervous 
system include depression, diplopia, disturbed 
sleep, drowsiness, insomnia, nervousness, 
tremor, sensory and perceptual abnormalities 
(e.g., hallucinations), and delirium.39 Although 
the mechanisms are not completely understood, 
the neurological effects of PPIs appear to be 
explained by the influence in ionic pumps 
controlling the membrane potential in neurons.38 
The lysosomes of patients taking PPIs seem to be 
less acidic than those of patients not taking 
them, which may make cells less able to 
degrade amyloid-beta protein, the principal 
substance that accumulates in the brain in 
patients with Alzheimer's disease.40,41 Other 
hypotheses include that PPI and H2 receptor 
antagonist use have indirect effects related to 
systemic abnormalities (i.e., magnesium and 
vitamin B12 deficiency).

Cardiovascular disease :
Over the past decade, PPI use has been associated 
with cardiovascular morbidity and mortality.42 
Increased risk of major acute cardiovascular 
events, including acute myocardial infarction and 
stroke, has been correlated with lengthy or 
high-dose treatment with PPIs.43,44 Also, there is 
a concern that theoretical risk of malignant 
ventricular arrhythmias has been warned due to 
the development of hypomagnesemia, which may 
lengthen the QT interval and lead to torsade de 
pointes.45 PPI use may lead to reduction of endo-
thelial nitrous oxide levels through inhibition of 
dimethylarginine dimethylaminohydrolase enzy-
matic activity, which is responsible for clear-
ance of asymmetric dimethylarginine, thereby 
reducing nitrous oxide synthase activity.46 PPIs 
seem to increase the blood levels of chromogr-
anin A, an important marker of neuroendocrine 
tumors that investigators have also proposed to 
be a biomarker of cardiovascular disease.47 Chro-
mogranin A and its derived peptides, vasostatins 
and catestatin, elicit vasodilatory and cardioreg-
ulatory effects that may be adaptive over the 
short term and maladaptive over the long 
term.48 Finally, PPIs impair clopidogrel’s anti-
platelet effect due to competition for the 
cytochrome P450 isoenzyme CYP2C19.42

Other adverse effects:
Other, less prevalent side effects of PPIs are 

myopathy49, hypomagnesemia45, anemia, fundic 
gland polyps, micronutrient deficiencies and 
subacute cutaneous lupus erythematosus.50

Conclusions:
The risks and benefits of long-term PPI use should 
be carefully considered, especially in young 
patients, whose treatment with these drugs could 
last many years. Although there are multiple 
reported system- related side effects of these 
drugs, in most patients with appropriate 
short-term indications, the benefits of PPIs are 
likely to outweigh the risks.
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Introduction:
Proton pump inhibitors (PPIs) are widely used 
irreversible inhibitors of H+/K+ adenosine 
triphosphatase (ATPase), the final step of gastric 
acid secretion by parietal cells in the stomach. 
Over the past few decades, the use of these drugs 
has increased in many countries due to the 
expansion of their role as drugs of choice in the 

treatment of gastric acid-related disorders such as 
peptic ulcer disease, gastroesophageal ulcers, 
Zollinger-Ellison syndrome, nonsteroidal anti-in-
flammatory drug-associated ulcers, and eradica-
tion of Helicobacter pylori. In the United States, 
the use of PPIs doubled from 3.9% in 1999 to 
7.8% in 2012. However, numerous studies have 
demonstrated overprescription of PPIs.1 In gener-

al, PPIs are believed to have few adverse effects, 
as they are generally well tolerated. Patients 
have experienced few minor side effects of 
short-term PPI use, such as headache, rash, 
dizziness, and gastrointestinal symptoms 
including nausea, abdominal pain, flatulence, 
constipation, and diarrhea. In general, physi-
cians are not concerned about serious side 
effects of PPIs at approved dosing during a brief 
treatment time of about two weeks, but as the 
use of these drugs increases, reports of their side 
effects are increasing, particularly with long-term 
use.2 In recent studies, researchers advised that 
PPIs should be used for the shortest time period 
at the smallest effective dose3, as infections, 

impaired absorption of nutrients, dementia, 
kidney disease, and hypergastrinemia-related 
side effects are emerging as possible consequenc-
es of long-term use.2 Therefore, the aim of this 
review is to describe the association between PPI 
use and the risk of serious adverse effects given 
the increasing concerns about the overuse of 
PPIs in the general population (Figure 1).

Review:
Kidney disease:
Since 1992, case reports have linked PPI use with 
acute kidney injury1 , and recently two studies 
connected PPI use with an excessive risk of chron-

ic kidney disease (CKD), which was not explained 
solely by the risk of acute kidney injury, with 
evidence that patients who used PPIs for 
longer durations had higher risk of CKD.4 
Apparently, patients with established diagnosis of 
CKD may progress rather quickly on PPI therapy-
.5-7 The main mechanism leading to renal patholo-
gy due to PPI use could be acute interstitial 
nephritis. More than half of the patients who 
suffered PPI-induced acute interstitial nephritis 
did not fully recover, suggesting that PPI-induced 
CKD is due to progression of acute interstitial 
nephritis with inflammatory interstitial infiltrates 
and edema to chronic interstitial scarring and 
tubular atrophy.7 Taken together, these findings 
represent good evidence that PPIs cause acute 
interstitial nephritis and some evidence that 
they also increase the risk of CKD. Initially, 
physicians considered PPIs to also inhibit other 
than gastric proton pumps, such as the ones in the 
renal tubule, but definitive evidence of this in a 
clinical setting is lacking.8-9

Infections:
Gastrointestinal Infections: 
PPI use has been linked with increased risk of 
both incidental and recurrent Clostridium difficile 
infections.10-13 Acid secretion by parietal cells is 
an important immunological barrier in the gastro-
intestinal tract, inhibition of gastric acid secretion 
lead to hypochlorohydria which increases the 
risk of bacterial colonization and altered intesti-
nal flora and susceptibility to enteric infections.2 
Studies have demonstrated that intense suppres-
sion of gastric acid secretion is associated with 
increased risk of Clostridium difficile infection. 
Authors reported that more than two-thirds of 
inpatient acid-suppressive prescriptions are not 
strictly indicated and the number of Clostridium 
difficile infection cases in the United States is in 
the tens of thousand per year.14 Authors have 
reported other enteric infections, such as non-ty-
phoid Salmonella and Campylobacter infections 
1-2,15, the latter of which has been racing.2 

Respiratory Infections:
Pneumonia has been widely associated with PPI 
use, especially over the short term (usually fewer 
than 30-90 days). However, a recent meta-analy-
sis demonstrated that this association may be 
overestimated.16 The most likely explanation for 
the increased risk of respiratory infections with PPI 
use is that PPI-induced hypochlorhydria increases 

microaspiration of gastric contents, which increas-
es lung colonization and the subsequent 
incidence of pneumonia.2 PPI use also may be 
associated with an increased risk of coronavirus 
disease 2019 (COVID-19), as authors have report-
ed that patients using these drugs had higher odds 
of testing positive for COVID-19 than did patients 
not taking PPIs.17 Coronaviruses are easily 
destroyed by an acidic gastric pH, although the 
impact of acid suppression is unclear. Previously 
reported data suggested that the infectivity of 
severe acute respiratory syndrome coronavirus 1 
was reduced in individuals with a gastric pH of up 
to 3.17 Furthermore, researchers have shown coro-
naviruses to survive in individuals with more 
basic gastric pH levels, including those in the 
range created by the use of drugs like omeprazole 
and esomeprazole.17 Current and past PPI uses 
were associated with poor outcomes of 
COVID-19. However, this PPI use did not 
increase susceptibility to severe acute respiratory 
syndrome coronavirus 2 infection.16 Receptors for 
COVID-19 (ACE-2) are found throughout the 
gastrointestinal tract, making plausible the 
hypothesis that PPI users may be more vulnerable 
than nonusers to the effect of high viral loads.16 

Gastrointestinal malignancies:
Because PPIs decrease gastric acid secretion, 
compensatory raising of gastrin levels in patients 
has a proliferative effect on the growth of enter-
ochromaffin-like cells, explaining the associa-
tion of PPIs with development of neuroendo-
crine tumors and carcinomas of the gastrointesti-
nal tract.18-20 Another related mechanism is that 
PPIs facilitate gastric pan-colonization by Heli-
cobacter pylori due to a decrease in the 
normal stomach acidic environment.1 Numerous 
mechanistic studies suggested that hypoacidity 
and hypergastrinemia increase the risk of gastric 
cancer in the corpus/fundus, which was supported 
by epidemiological studies.

Liver disease:
PPI use has been linked with increased risk of 
cirrhosis-related complications such as hepatic 
encephalopathy, spontaneous bacterial peritoni-
tis, and liver cancer.21-24 These effects appear to 
be related to chronic PPI use, as patients who 
underwent more than one year of follow-up after 
initiating treatment with PPIs had twice the risk of 
hepatocellular carcinoma than did those with no 
more than one year of follow-up.3 The mecha-

nism of liver injury associated with PPI use, is not 
completely understood, although investigators 
observed that H+/K+ ATPase inhibition leads to 
intestinal bacterial overgrowth and an altered 
intestinal microbial composition25, which may 
lead to increased portal venous concentrations of 
several potentially harmful substances, including 
secondary bile acids.26 PPIs are metabolized in the 
liver; therefore, patients with liver disease may be 
at risk for increased hepatotoxicity, which can 
lead to hypergastrinemia-induced carcinogenic 
effects, especially on liver cells.27,28 Finally, the 
authors reported that after exposure to PPIs, 
cultured human liver cells exhibited gene 
expression similar to well- known carcinogens in 
the liver.29

Fracture risk:
Increased fracture risk due to PPI intake is a 
controversial topic.30 Retrospective studies have 
suggested the existence of a dose-dependent 
relationship between PPIs and decreased bone 
mineral density, leading to an increase in 
fracture risk, especially hip fractures. The risk 
appears to be higher in patients with a risk factor 
for osteoporosis, such as renal dysfunction. 
Routine prophylaxis for osteoporosis is suggested 
for PPI users to prevent osteoporotic fractures.30-32 
However, more recent prospective studies 
showed no significant changes in bone mineral 
density or fracture risk in PPI users over the short 
to medium term.33,34 Proposed mechanisms that 
link long-term PPI-based therapy with 
decreased bone mineral density include 
hypochlorhydria-associated malabsorption of 
calcium (absorption of which is indispensable to 
maintaining bone microstructure), gastrin-in-
duced parathyroid hyperplasia, and inhibition of 
bone resorption by blocking local H+/K+ 
ATPase.35-37

Dementia:
Overall, data on the association between PPI use 
and dementia risk are conflicting. Physicians have 
yet to come to a consensus on the role of PPIs 
and the associated risk of dementia. Even with 
uncertainty about the mechanism, most cases 
of brain dysfunction in PPI users are reported 
to be associated with chronic administration of 
PPIs.38 Some PPIs, such as lansoprazole, esome-
prazole and pantoprazole, have been linked with 
neurological side effects, such as headaches 

and dizziness/vertigo. Less common reported 
side effects involving the central nervous 
system include depression, diplopia, disturbed 
sleep, drowsiness, insomnia, nervousness, 
tremor, sensory and perceptual abnormalities 
(e.g., hallucinations), and delirium.39 Although 
the mechanisms are not completely understood, 
the neurological effects of PPIs appear to be 
explained by the influence in ionic pumps 
controlling the membrane potential in neurons.38 
The lysosomes of patients taking PPIs seem to be 
less acidic than those of patients not taking 
them, which may make cells less able to 
degrade amyloid-beta protein, the principal 
substance that accumulates in the brain in 
patients with Alzheimer's disease.40,41 Other 
hypotheses include that PPI and H2 receptor 
antagonist use have indirect effects related to 
systemic abnormalities (i.e., magnesium and 
vitamin B12 deficiency).

Cardiovascular disease :
Over the past decade, PPI use has been associated 
with cardiovascular morbidity and mortality.42 
Increased risk of major acute cardiovascular 
events, including acute myocardial infarction and 
stroke, has been correlated with lengthy or 
high-dose treatment with PPIs.43,44 Also, there is 
a concern that theoretical risk of malignant 
ventricular arrhythmias has been warned due to 
the development of hypomagnesemia, which may 
lengthen the QT interval and lead to torsade de 
pointes.45 PPI use may lead to reduction of endo-
thelial nitrous oxide levels through inhibition of 
dimethylarginine dimethylaminohydrolase enzy-
matic activity, which is responsible for clear-
ance of asymmetric dimethylarginine, thereby 
reducing nitrous oxide synthase activity.46 PPIs 
seem to increase the blood levels of chromogr-
anin A, an important marker of neuroendocrine 
tumors that investigators have also proposed to 
be a biomarker of cardiovascular disease.47 Chro-
mogranin A and its derived peptides, vasostatins 
and catestatin, elicit vasodilatory and cardioreg-
ulatory effects that may be adaptive over the 
short term and maladaptive over the long 
term.48 Finally, PPIs impair clopidogrel’s anti-
platelet effect due to competition for the 
cytochrome P450 isoenzyme CYP2C19.42

Other adverse effects:
Other, less prevalent side effects of PPIs are 

myopathy49, hypomagnesemia45, anemia, fundic 
gland polyps, micronutrient deficiencies and 
subacute cutaneous lupus erythematosus.50

Conclusions:
The risks and benefits of long-term PPI use should 
be carefully considered, especially in young 
patients, whose treatment with these drugs could 
last many years. Although there are multiple 
reported system- related side effects of these 
drugs, in most patients with appropriate 
short-term indications, the benefits of PPIs are 
likely to outweigh the risks.
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Introduction:
Proton pump inhibitors (PPIs) are widely used 
irreversible inhibitors of H+/K+ adenosine 
triphosphatase (ATPase), the final step of gastric 
acid secretion by parietal cells in the stomach. 
Over the past few decades, the use of these drugs 
has increased in many countries due to the 
expansion of their role as drugs of choice in the 

treatment of gastric acid-related disorders such as 
peptic ulcer disease, gastroesophageal ulcers, 
Zollinger-Ellison syndrome, nonsteroidal anti-in-
flammatory drug-associated ulcers, and eradica-
tion of Helicobacter pylori. In the United States, 
the use of PPIs doubled from 3.9% in 1999 to 
7.8% in 2012. However, numerous studies have 
demonstrated overprescription of PPIs.1 In gener-

al, PPIs are believed to have few adverse effects, 
as they are generally well tolerated. Patients 
have experienced few minor side effects of 
short-term PPI use, such as headache, rash, 
dizziness, and gastrointestinal symptoms 
including nausea, abdominal pain, flatulence, 
constipation, and diarrhea. In general, physi-
cians are not concerned about serious side 
effects of PPIs at approved dosing during a brief 
treatment time of about two weeks, but as the 
use of these drugs increases, reports of their side 
effects are increasing, particularly with long-term 
use.2 In recent studies, researchers advised that 
PPIs should be used for the shortest time period 
at the smallest effective dose3, as infections, 

impaired absorption of nutrients, dementia, 
kidney disease, and hypergastrinemia-related 
side effects are emerging as possible consequenc-
es of long-term use.2 Therefore, the aim of this 
review is to describe the association between PPI 
use and the risk of serious adverse effects given 
the increasing concerns about the overuse of 
PPIs in the general population (Figure 1).

Review:
Kidney disease:
Since 1992, case reports have linked PPI use with 
acute kidney injury1 , and recently two studies 
connected PPI use with an excessive risk of chron-

ic kidney disease (CKD), which was not explained 
solely by the risk of acute kidney injury, with 
evidence that patients who used PPIs for 
longer durations had higher risk of CKD.4 
Apparently, patients with established diagnosis of 
CKD may progress rather quickly on PPI therapy-
.5-7 The main mechanism leading to renal patholo-
gy due to PPI use could be acute interstitial 
nephritis. More than half of the patients who 
suffered PPI-induced acute interstitial nephritis 
did not fully recover, suggesting that PPI-induced 
CKD is due to progression of acute interstitial 
nephritis with inflammatory interstitial infiltrates 
and edema to chronic interstitial scarring and 
tubular atrophy.7 Taken together, these findings 
represent good evidence that PPIs cause acute 
interstitial nephritis and some evidence that 
they also increase the risk of CKD. Initially, 
physicians considered PPIs to also inhibit other 
than gastric proton pumps, such as the ones in the 
renal tubule, but definitive evidence of this in a 
clinical setting is lacking.8-9

Infections:
Gastrointestinal Infections: 
PPI use has been linked with increased risk of 
both incidental and recurrent Clostridium difficile 
infections.10-13 Acid secretion by parietal cells is 
an important immunological barrier in the gastro-
intestinal tract, inhibition of gastric acid secretion 
lead to hypochlorohydria which increases the 
risk of bacterial colonization and altered intesti-
nal flora and susceptibility to enteric infections.2 
Studies have demonstrated that intense suppres-
sion of gastric acid secretion is associated with 
increased risk of Clostridium difficile infection. 
Authors reported that more than two-thirds of 
inpatient acid-suppressive prescriptions are not 
strictly indicated and the number of Clostridium 
difficile infection cases in the United States is in 
the tens of thousand per year.14 Authors have 
reported other enteric infections, such as non-ty-
phoid Salmonella and Campylobacter infections 
1-2,15, the latter of which has been racing.2 

Respiratory Infections:
Pneumonia has been widely associated with PPI 
use, especially over the short term (usually fewer 
than 30-90 days). However, a recent meta-analy-
sis demonstrated that this association may be 
overestimated.16 The most likely explanation for 
the increased risk of respiratory infections with PPI 
use is that PPI-induced hypochlorhydria increases 

microaspiration of gastric contents, which increas-
es lung colonization and the subsequent 
incidence of pneumonia.2 PPI use also may be 
associated with an increased risk of coronavirus 
disease 2019 (COVID-19), as authors have report-
ed that patients using these drugs had higher odds 
of testing positive for COVID-19 than did patients 
not taking PPIs.17 Coronaviruses are easily 
destroyed by an acidic gastric pH, although the 
impact of acid suppression is unclear. Previously 
reported data suggested that the infectivity of 
severe acute respiratory syndrome coronavirus 1 
was reduced in individuals with a gastric pH of up 
to 3.17 Furthermore, researchers have shown coro-
naviruses to survive in individuals with more 
basic gastric pH levels, including those in the 
range created by the use of drugs like omeprazole 
and esomeprazole.17 Current and past PPI uses 
were associated with poor outcomes of 
COVID-19. However, this PPI use did not 
increase susceptibility to severe acute respiratory 
syndrome coronavirus 2 infection.16 Receptors for 
COVID-19 (ACE-2) are found throughout the 
gastrointestinal tract, making plausible the 
hypothesis that PPI users may be more vulnerable 
than nonusers to the effect of high viral loads.16 

Gastrointestinal malignancies:
Because PPIs decrease gastric acid secretion, 
compensatory raising of gastrin levels in patients 
has a proliferative effect on the growth of enter-
ochromaffin-like cells, explaining the associa-
tion of PPIs with development of neuroendo-
crine tumors and carcinomas of the gastrointesti-
nal tract.18-20 Another related mechanism is that 
PPIs facilitate gastric pan-colonization by Heli-
cobacter pylori due to a decrease in the 
normal stomach acidic environment.1 Numerous 
mechanistic studies suggested that hypoacidity 
and hypergastrinemia increase the risk of gastric 
cancer in the corpus/fundus, which was supported 
by epidemiological studies.

Liver disease:
PPI use has been linked with increased risk of 
cirrhosis-related complications such as hepatic 
encephalopathy, spontaneous bacterial peritoni-
tis, and liver cancer.21-24 These effects appear to 
be related to chronic PPI use, as patients who 
underwent more than one year of follow-up after 
initiating treatment with PPIs had twice the risk of 
hepatocellular carcinoma than did those with no 
more than one year of follow-up.3 The mecha-

nism of liver injury associated with PPI use, is not 
completely understood, although investigators 
observed that H+/K+ ATPase inhibition leads to 
intestinal bacterial overgrowth and an altered 
intestinal microbial composition25, which may 
lead to increased portal venous concentrations of 
several potentially harmful substances, including 
secondary bile acids.26 PPIs are metabolized in the 
liver; therefore, patients with liver disease may be 
at risk for increased hepatotoxicity, which can 
lead to hypergastrinemia-induced carcinogenic 
effects, especially on liver cells.27,28 Finally, the 
authors reported that after exposure to PPIs, 
cultured human liver cells exhibited gene 
expression similar to well- known carcinogens in 
the liver.29

Fracture risk:
Increased fracture risk due to PPI intake is a 
controversial topic.30 Retrospective studies have 
suggested the existence of a dose-dependent 
relationship between PPIs and decreased bone 
mineral density, leading to an increase in 
fracture risk, especially hip fractures. The risk 
appears to be higher in patients with a risk factor 
for osteoporosis, such as renal dysfunction. 
Routine prophylaxis for osteoporosis is suggested 
for PPI users to prevent osteoporotic fractures.30-32 
However, more recent prospective studies 
showed no significant changes in bone mineral 
density or fracture risk in PPI users over the short 
to medium term.33,34 Proposed mechanisms that 
link long-term PPI-based therapy with 
decreased bone mineral density include 
hypochlorhydria-associated malabsorption of 
calcium (absorption of which is indispensable to 
maintaining bone microstructure), gastrin-in-
duced parathyroid hyperplasia, and inhibition of 
bone resorption by blocking local H+/K+ 
ATPase.35-37

Dementia:
Overall, data on the association between PPI use 
and dementia risk are conflicting. Physicians have 
yet to come to a consensus on the role of PPIs 
and the associated risk of dementia. Even with 
uncertainty about the mechanism, most cases 
of brain dysfunction in PPI users are reported 
to be associated with chronic administration of 
PPIs.38 Some PPIs, such as lansoprazole, esome-
prazole and pantoprazole, have been linked with 
neurological side effects, such as headaches 

and dizziness/vertigo. Less common reported 
side effects involving the central nervous 
system include depression, diplopia, disturbed 
sleep, drowsiness, insomnia, nervousness, 
tremor, sensory and perceptual abnormalities 
(e.g., hallucinations), and delirium.39 Although 
the mechanisms are not completely understood, 
the neurological effects of PPIs appear to be 
explained by the influence in ionic pumps 
controlling the membrane potential in neurons.38 
The lysosomes of patients taking PPIs seem to be 
less acidic than those of patients not taking 
them, which may make cells less able to 
degrade amyloid-beta protein, the principal 
substance that accumulates in the brain in 
patients with Alzheimer's disease.40,41 Other 
hypotheses include that PPI and H2 receptor 
antagonist use have indirect effects related to 
systemic abnormalities (i.e., magnesium and 
vitamin B12 deficiency).

Cardiovascular disease :
Over the past decade, PPI use has been associated 
with cardiovascular morbidity and mortality.42 
Increased risk of major acute cardiovascular 
events, including acute myocardial infarction and 
stroke, has been correlated with lengthy or 
high-dose treatment with PPIs.43,44 Also, there is 
a concern that theoretical risk of malignant 
ventricular arrhythmias has been warned due to 
the development of hypomagnesemia, which may 
lengthen the QT interval and lead to torsade de 
pointes.45 PPI use may lead to reduction of endo-
thelial nitrous oxide levels through inhibition of 
dimethylarginine dimethylaminohydrolase enzy-
matic activity, which is responsible for clear-
ance of asymmetric dimethylarginine, thereby 
reducing nitrous oxide synthase activity.46 PPIs 
seem to increase the blood levels of chromogr-
anin A, an important marker of neuroendocrine 
tumors that investigators have also proposed to 
be a biomarker of cardiovascular disease.47 Chro-
mogranin A and its derived peptides, vasostatins 
and catestatin, elicit vasodilatory and cardioreg-
ulatory effects that may be adaptive over the 
short term and maladaptive over the long 
term.48 Finally, PPIs impair clopidogrel’s anti-
platelet effect due to competition for the 
cytochrome P450 isoenzyme CYP2C19.42

Other adverse effects:
Other, less prevalent side effects of PPIs are 

myopathy49, hypomagnesemia45, anemia, fundic 
gland polyps, micronutrient deficiencies and 
subacute cutaneous lupus erythematosus.50

Conclusions:
The risks and benefits of long-term PPI use should 
be carefully considered, especially in young 
patients, whose treatment with these drugs could 
last many years. Although there are multiple 
reported system- related side effects of these 
drugs, in most patients with appropriate 
short-term indications, the benefits of PPIs are 
likely to outweigh the risks.
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Introduction:
Proton pump inhibitors (PPIs) are widely used 
irreversible inhibitors of H+/K+ adenosine 
triphosphatase (ATPase), the final step of gastric 
acid secretion by parietal cells in the stomach. 
Over the past few decades, the use of these drugs 
has increased in many countries due to the 
expansion of their role as drugs of choice in the 

treatment of gastric acid-related disorders such as 
peptic ulcer disease, gastroesophageal ulcers, 
Zollinger-Ellison syndrome, nonsteroidal anti-in-
flammatory drug-associated ulcers, and eradica-
tion of Helicobacter pylori. In the United States, 
the use of PPIs doubled from 3.9% in 1999 to 
7.8% in 2012. However, numerous studies have 
demonstrated overprescription of PPIs.1 In gener-

al, PPIs are believed to have few adverse effects, 
as they are generally well tolerated. Patients 
have experienced few minor side effects of 
short-term PPI use, such as headache, rash, 
dizziness, and gastrointestinal symptoms 
including nausea, abdominal pain, flatulence, 
constipation, and diarrhea. In general, physi-
cians are not concerned about serious side 
effects of PPIs at approved dosing during a brief 
treatment time of about two weeks, but as the 
use of these drugs increases, reports of their side 
effects are increasing, particularly with long-term 
use.2 In recent studies, researchers advised that 
PPIs should be used for the shortest time period 
at the smallest effective dose3, as infections, 

impaired absorption of nutrients, dementia, 
kidney disease, and hypergastrinemia-related 
side effects are emerging as possible consequenc-
es of long-term use.2 Therefore, the aim of this 
review is to describe the association between PPI 
use and the risk of serious adverse effects given 
the increasing concerns about the overuse of 
PPIs in the general population (Figure 1).

Review:
Kidney disease:
Since 1992, case reports have linked PPI use with 
acute kidney injury1 , and recently two studies 
connected PPI use with an excessive risk of chron-

ic kidney disease (CKD), which was not explained 
solely by the risk of acute kidney injury, with 
evidence that patients who used PPIs for 
longer durations had higher risk of CKD.4 
Apparently, patients with established diagnosis of 
CKD may progress rather quickly on PPI therapy-
.5-7 The main mechanism leading to renal patholo-
gy due to PPI use could be acute interstitial 
nephritis. More than half of the patients who 
suffered PPI-induced acute interstitial nephritis 
did not fully recover, suggesting that PPI-induced 
CKD is due to progression of acute interstitial 
nephritis with inflammatory interstitial infiltrates 
and edema to chronic interstitial scarring and 
tubular atrophy.7 Taken together, these findings 
represent good evidence that PPIs cause acute 
interstitial nephritis and some evidence that 
they also increase the risk of CKD. Initially, 
physicians considered PPIs to also inhibit other 
than gastric proton pumps, such as the ones in the 
renal tubule, but definitive evidence of this in a 
clinical setting is lacking.8-9

Infections:
Gastrointestinal Infections: 
PPI use has been linked with increased risk of 
both incidental and recurrent Clostridium difficile 
infections.10-13 Acid secretion by parietal cells is 
an important immunological barrier in the gastro-
intestinal tract, inhibition of gastric acid secretion 
lead to hypochlorohydria which increases the 
risk of bacterial colonization and altered intesti-
nal flora and susceptibility to enteric infections.2 
Studies have demonstrated that intense suppres-
sion of gastric acid secretion is associated with 
increased risk of Clostridium difficile infection. 
Authors reported that more than two-thirds of 
inpatient acid-suppressive prescriptions are not 
strictly indicated and the number of Clostridium 
difficile infection cases in the United States is in 
the tens of thousand per year.14 Authors have 
reported other enteric infections, such as non-ty-
phoid Salmonella and Campylobacter infections 
1-2,15, the latter of which has been racing.2 

Respiratory Infections:
Pneumonia has been widely associated with PPI 
use, especially over the short term (usually fewer 
than 30-90 days). However, a recent meta-analy-
sis demonstrated that this association may be 
overestimated.16 The most likely explanation for 
the increased risk of respiratory infections with PPI 
use is that PPI-induced hypochlorhydria increases 

microaspiration of gastric contents, which increas-
es lung colonization and the subsequent 
incidence of pneumonia.2 PPI use also may be 
associated with an increased risk of coronavirus 
disease 2019 (COVID-19), as authors have report-
ed that patients using these drugs had higher odds 
of testing positive for COVID-19 than did patients 
not taking PPIs.17 Coronaviruses are easily 
destroyed by an acidic gastric pH, although the 
impact of acid suppression is unclear. Previously 
reported data suggested that the infectivity of 
severe acute respiratory syndrome coronavirus 1 
was reduced in individuals with a gastric pH of up 
to 3.17 Furthermore, researchers have shown coro-
naviruses to survive in individuals with more 
basic gastric pH levels, including those in the 
range created by the use of drugs like omeprazole 
and esomeprazole.17 Current and past PPI uses 
were associated with poor outcomes of 
COVID-19. However, this PPI use did not 
increase susceptibility to severe acute respiratory 
syndrome coronavirus 2 infection.16 Receptors for 
COVID-19 (ACE-2) are found throughout the 
gastrointestinal tract, making plausible the 
hypothesis that PPI users may be more vulnerable 
than nonusers to the effect of high viral loads.16 

Gastrointestinal malignancies:
Because PPIs decrease gastric acid secretion, 
compensatory raising of gastrin levels in patients 
has a proliferative effect on the growth of enter-
ochromaffin-like cells, explaining the associa-
tion of PPIs with development of neuroendo-
crine tumors and carcinomas of the gastrointesti-
nal tract.18-20 Another related mechanism is that 
PPIs facilitate gastric pan-colonization by Heli-
cobacter pylori due to a decrease in the 
normal stomach acidic environment.1 Numerous 
mechanistic studies suggested that hypoacidity 
and hypergastrinemia increase the risk of gastric 
cancer in the corpus/fundus, which was supported 
by epidemiological studies.

Liver disease:
PPI use has been linked with increased risk of 
cirrhosis-related complications such as hepatic 
encephalopathy, spontaneous bacterial peritoni-
tis, and liver cancer.21-24 These effects appear to 
be related to chronic PPI use, as patients who 
underwent more than one year of follow-up after 
initiating treatment with PPIs had twice the risk of 
hepatocellular carcinoma than did those with no 
more than one year of follow-up.3 The mecha-

nism of liver injury associated with PPI use, is not 
completely understood, although investigators 
observed that H+/K+ ATPase inhibition leads to 
intestinal bacterial overgrowth and an altered 
intestinal microbial composition25, which may 
lead to increased portal venous concentrations of 
several potentially harmful substances, including 
secondary bile acids.26 PPIs are metabolized in the 
liver; therefore, patients with liver disease may be 
at risk for increased hepatotoxicity, which can 
lead to hypergastrinemia-induced carcinogenic 
effects, especially on liver cells.27,28 Finally, the 
authors reported that after exposure to PPIs, 
cultured human liver cells exhibited gene 
expression similar to well- known carcinogens in 
the liver.29

Fracture risk:
Increased fracture risk due to PPI intake is a 
controversial topic.30 Retrospective studies have 
suggested the existence of a dose-dependent 
relationship between PPIs and decreased bone 
mineral density, leading to an increase in 
fracture risk, especially hip fractures. The risk 
appears to be higher in patients with a risk factor 
for osteoporosis, such as renal dysfunction. 
Routine prophylaxis for osteoporosis is suggested 
for PPI users to prevent osteoporotic fractures.30-32 
However, more recent prospective studies 
showed no significant changes in bone mineral 
density or fracture risk in PPI users over the short 
to medium term.33,34 Proposed mechanisms that 
link long-term PPI-based therapy with 
decreased bone mineral density include 
hypochlorhydria-associated malabsorption of 
calcium (absorption of which is indispensable to 
maintaining bone microstructure), gastrin-in-
duced parathyroid hyperplasia, and inhibition of 
bone resorption by blocking local H+/K+ 
ATPase.35-37

Dementia:
Overall, data on the association between PPI use 
and dementia risk are conflicting. Physicians have 
yet to come to a consensus on the role of PPIs 
and the associated risk of dementia. Even with 
uncertainty about the mechanism, most cases 
of brain dysfunction in PPI users are reported 
to be associated with chronic administration of 
PPIs.38 Some PPIs, such as lansoprazole, esome-
prazole and pantoprazole, have been linked with 
neurological side effects, such as headaches 

and dizziness/vertigo. Less common reported 
side effects involving the central nervous 
system include depression, diplopia, disturbed 
sleep, drowsiness, insomnia, nervousness, 
tremor, sensory and perceptual abnormalities 
(e.g., hallucinations), and delirium.39 Although 
the mechanisms are not completely understood, 
the neurological effects of PPIs appear to be 
explained by the influence in ionic pumps 
controlling the membrane potential in neurons.38 
The lysosomes of patients taking PPIs seem to be 
less acidic than those of patients not taking 
them, which may make cells less able to 
degrade amyloid-beta protein, the principal 
substance that accumulates in the brain in 
patients with Alzheimer's disease.40,41 Other 
hypotheses include that PPI and H2 receptor 
antagonist use have indirect effects related to 
systemic abnormalities (i.e., magnesium and 
vitamin B12 deficiency).

Cardiovascular disease :
Over the past decade, PPI use has been associated 
with cardiovascular morbidity and mortality.42 
Increased risk of major acute cardiovascular 
events, including acute myocardial infarction and 
stroke, has been correlated with lengthy or 
high-dose treatment with PPIs.43,44 Also, there is 
a concern that theoretical risk of malignant 
ventricular arrhythmias has been warned due to 
the development of hypomagnesemia, which may 
lengthen the QT interval and lead to torsade de 
pointes.45 PPI use may lead to reduction of endo-
thelial nitrous oxide levels through inhibition of 
dimethylarginine dimethylaminohydrolase enzy-
matic activity, which is responsible for clear-
ance of asymmetric dimethylarginine, thereby 
reducing nitrous oxide synthase activity.46 PPIs 
seem to increase the blood levels of chromogr-
anin A, an important marker of neuroendocrine 
tumors that investigators have also proposed to 
be a biomarker of cardiovascular disease.47 Chro-
mogranin A and its derived peptides, vasostatins 
and catestatin, elicit vasodilatory and cardioreg-
ulatory effects that may be adaptive over the 
short term and maladaptive over the long 
term.48 Finally, PPIs impair clopidogrel’s anti-
platelet effect due to competition for the 
cytochrome P450 isoenzyme CYP2C19.42

Other adverse effects:
Other, less prevalent side effects of PPIs are 

myopathy49, hypomagnesemia45, anemia, fundic 
gland polyps, micronutrient deficiencies and 
subacute cutaneous lupus erythematosus.50

Conclusions:
The risks and benefits of long-term PPI use should 
be carefully considered, especially in young 
patients, whose treatment with these drugs could 
last many years. Although there are multiple 
reported system- related side effects of these 
drugs, in most patients with appropriate 
short-term indications, the benefits of PPIs are 
likely to outweigh the risks.
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Introduction:
Proton pump inhibitors (PPIs) are widely used 
irreversible inhibitors of H+/K+ adenosine 
triphosphatase (ATPase), the final step of gastric 
acid secretion by parietal cells in the stomach. 
Over the past few decades, the use of these drugs 
has increased in many countries due to the 
expansion of their role as drugs of choice in the 

treatment of gastric acid-related disorders such as 
peptic ulcer disease, gastroesophageal ulcers, 
Zollinger-Ellison syndrome, nonsteroidal anti-in-
flammatory drug-associated ulcers, and eradica-
tion of Helicobacter pylori. In the United States, 
the use of PPIs doubled from 3.9% in 1999 to 
7.8% in 2012. However, numerous studies have 
demonstrated overprescription of PPIs.1 In gener-

al, PPIs are believed to have few adverse effects, 
as they are generally well tolerated. Patients 
have experienced few minor side effects of 
short-term PPI use, such as headache, rash, 
dizziness, and gastrointestinal symptoms 
including nausea, abdominal pain, flatulence, 
constipation, and diarrhea. In general, physi-
cians are not concerned about serious side 
effects of PPIs at approved dosing during a brief 
treatment time of about two weeks, but as the 
use of these drugs increases, reports of their side 
effects are increasing, particularly with long-term 
use.2 In recent studies, researchers advised that 
PPIs should be used for the shortest time period 
at the smallest effective dose3, as infections, 

impaired absorption of nutrients, dementia, 
kidney disease, and hypergastrinemia-related 
side effects are emerging as possible consequenc-
es of long-term use.2 Therefore, the aim of this 
review is to describe the association between PPI 
use and the risk of serious adverse effects given 
the increasing concerns about the overuse of 
PPIs in the general population (Figure 1).

Review:
Kidney disease:
Since 1992, case reports have linked PPI use with 
acute kidney injury1 , and recently two studies 
connected PPI use with an excessive risk of chron-

ic kidney disease (CKD), which was not explained 
solely by the risk of acute kidney injury, with 
evidence that patients who used PPIs for 
longer durations had higher risk of CKD.4 
Apparently, patients with established diagnosis of 
CKD may progress rather quickly on PPI therapy-
.5-7 The main mechanism leading to renal patholo-
gy due to PPI use could be acute interstitial 
nephritis. More than half of the patients who 
suffered PPI-induced acute interstitial nephritis 
did not fully recover, suggesting that PPI-induced 
CKD is due to progression of acute interstitial 
nephritis with inflammatory interstitial infiltrates 
and edema to chronic interstitial scarring and 
tubular atrophy.7 Taken together, these findings 
represent good evidence that PPIs cause acute 
interstitial nephritis and some evidence that 
they also increase the risk of CKD. Initially, 
physicians considered PPIs to also inhibit other 
than gastric proton pumps, such as the ones in the 
renal tubule, but definitive evidence of this in a 
clinical setting is lacking.8-9

Infections:
Gastrointestinal Infections: 
PPI use has been linked with increased risk of 
both incidental and recurrent Clostridium difficile 
infections.10-13 Acid secretion by parietal cells is 
an important immunological barrier in the gastro-
intestinal tract, inhibition of gastric acid secretion 
lead to hypochlorohydria which increases the 
risk of bacterial colonization and altered intesti-
nal flora and susceptibility to enteric infections.2 
Studies have demonstrated that intense suppres-
sion of gastric acid secretion is associated with 
increased risk of Clostridium difficile infection. 
Authors reported that more than two-thirds of 
inpatient acid-suppressive prescriptions are not 
strictly indicated and the number of Clostridium 
difficile infection cases in the United States is in 
the tens of thousand per year.14 Authors have 
reported other enteric infections, such as non-ty-
phoid Salmonella and Campylobacter infections 
1-2,15, the latter of which has been racing.2 

Respiratory Infections:
Pneumonia has been widely associated with PPI 
use, especially over the short term (usually fewer 
than 30-90 days). However, a recent meta-analy-
sis demonstrated that this association may be 
overestimated.16 The most likely explanation for 
the increased risk of respiratory infections with PPI 
use is that PPI-induced hypochlorhydria increases 

microaspiration of gastric contents, which increas-
es lung colonization and the subsequent 
incidence of pneumonia.2 PPI use also may be 
associated with an increased risk of coronavirus 
disease 2019 (COVID-19), as authors have report-
ed that patients using these drugs had higher odds 
of testing positive for COVID-19 than did patients 
not taking PPIs.17 Coronaviruses are easily 
destroyed by an acidic gastric pH, although the 
impact of acid suppression is unclear. Previously 
reported data suggested that the infectivity of 
severe acute respiratory syndrome coronavirus 1 
was reduced in individuals with a gastric pH of up 
to 3.17 Furthermore, researchers have shown coro-
naviruses to survive in individuals with more 
basic gastric pH levels, including those in the 
range created by the use of drugs like omeprazole 
and esomeprazole.17 Current and past PPI uses 
were associated with poor outcomes of 
COVID-19. However, this PPI use did not 
increase susceptibility to severe acute respiratory 
syndrome coronavirus 2 infection.16 Receptors for 
COVID-19 (ACE-2) are found throughout the 
gastrointestinal tract, making plausible the 
hypothesis that PPI users may be more vulnerable 
than nonusers to the effect of high viral loads.16 

Gastrointestinal malignancies:
Because PPIs decrease gastric acid secretion, 
compensatory raising of gastrin levels in patients 
has a proliferative effect on the growth of enter-
ochromaffin-like cells, explaining the associa-
tion of PPIs with development of neuroendo-
crine tumors and carcinomas of the gastrointesti-
nal tract.18-20 Another related mechanism is that 
PPIs facilitate gastric pan-colonization by Heli-
cobacter pylori due to a decrease in the 
normal stomach acidic environment.1 Numerous 
mechanistic studies suggested that hypoacidity 
and hypergastrinemia increase the risk of gastric 
cancer in the corpus/fundus, which was supported 
by epidemiological studies.

Liver disease:
PPI use has been linked with increased risk of 
cirrhosis-related complications such as hepatic 
encephalopathy, spontaneous bacterial peritoni-
tis, and liver cancer.21-24 These effects appear to 
be related to chronic PPI use, as patients who 
underwent more than one year of follow-up after 
initiating treatment with PPIs had twice the risk of 
hepatocellular carcinoma than did those with no 
more than one year of follow-up.3 The mecha-

nism of liver injury associated with PPI use, is not 
completely understood, although investigators 
observed that H+/K+ ATPase inhibition leads to 
intestinal bacterial overgrowth and an altered 
intestinal microbial composition25, which may 
lead to increased portal venous concentrations of 
several potentially harmful substances, including 
secondary bile acids.26 PPIs are metabolized in the 
liver; therefore, patients with liver disease may be 
at risk for increased hepatotoxicity, which can 
lead to hypergastrinemia-induced carcinogenic 
effects, especially on liver cells.27,28 Finally, the 
authors reported that after exposure to PPIs, 
cultured human liver cells exhibited gene 
expression similar to well- known carcinogens in 
the liver.29

Fracture risk:
Increased fracture risk due to PPI intake is a 
controversial topic.30 Retrospective studies have 
suggested the existence of a dose-dependent 
relationship between PPIs and decreased bone 
mineral density, leading to an increase in 
fracture risk, especially hip fractures. The risk 
appears to be higher in patients with a risk factor 
for osteoporosis, such as renal dysfunction. 
Routine prophylaxis for osteoporosis is suggested 
for PPI users to prevent osteoporotic fractures.30-32 
However, more recent prospective studies 
showed no significant changes in bone mineral 
density or fracture risk in PPI users over the short 
to medium term.33,34 Proposed mechanisms that 
link long-term PPI-based therapy with 
decreased bone mineral density include 
hypochlorhydria-associated malabsorption of 
calcium (absorption of which is indispensable to 
maintaining bone microstructure), gastrin-in-
duced parathyroid hyperplasia, and inhibition of 
bone resorption by blocking local H+/K+ 
ATPase.35-37

Dementia:
Overall, data on the association between PPI use 
and dementia risk are conflicting. Physicians have 
yet to come to a consensus on the role of PPIs 
and the associated risk of dementia. Even with 
uncertainty about the mechanism, most cases 
of brain dysfunction in PPI users are reported 
to be associated with chronic administration of 
PPIs.38 Some PPIs, such as lansoprazole, esome-
prazole and pantoprazole, have been linked with 
neurological side effects, such as headaches 

and dizziness/vertigo. Less common reported 
side effects involving the central nervous 
system include depression, diplopia, disturbed 
sleep, drowsiness, insomnia, nervousness, 
tremor, sensory and perceptual abnormalities 
(e.g., hallucinations), and delirium.39 Although 
the mechanisms are not completely understood, 
the neurological effects of PPIs appear to be 
explained by the influence in ionic pumps 
controlling the membrane potential in neurons.38 
The lysosomes of patients taking PPIs seem to be 
less acidic than those of patients not taking 
them, which may make cells less able to 
degrade amyloid-beta protein, the principal 
substance that accumulates in the brain in 
patients with Alzheimer's disease.40,41 Other 
hypotheses include that PPI and H2 receptor 
antagonist use have indirect effects related to 
systemic abnormalities (i.e., magnesium and 
vitamin B12 deficiency).

Cardiovascular disease :
Over the past decade, PPI use has been associated 
with cardiovascular morbidity and mortality.42 
Increased risk of major acute cardiovascular 
events, including acute myocardial infarction and 
stroke, has been correlated with lengthy or 
high-dose treatment with PPIs.43,44 Also, there is 
a concern that theoretical risk of malignant 
ventricular arrhythmias has been warned due to 
the development of hypomagnesemia, which may 
lengthen the QT interval and lead to torsade de 
pointes.45 PPI use may lead to reduction of endo-
thelial nitrous oxide levels through inhibition of 
dimethylarginine dimethylaminohydrolase enzy-
matic activity, which is responsible for clear-
ance of asymmetric dimethylarginine, thereby 
reducing nitrous oxide synthase activity.46 PPIs 
seem to increase the blood levels of chromogr-
anin A, an important marker of neuroendocrine 
tumors that investigators have also proposed to 
be a biomarker of cardiovascular disease.47 Chro-
mogranin A and its derived peptides, vasostatins 
and catestatin, elicit vasodilatory and cardioreg-
ulatory effects that may be adaptive over the 
short term and maladaptive over the long 
term.48 Finally, PPIs impair clopidogrel’s anti-
platelet effect due to competition for the 
cytochrome P450 isoenzyme CYP2C19.42

Other adverse effects:
Other, less prevalent side effects of PPIs are 

myopathy49, hypomagnesemia45, anemia, fundic 
gland polyps, micronutrient deficiencies and 
subacute cutaneous lupus erythematosus.50

Conclusions:
The risks and benefits of long-term PPI use should 
be carefully considered, especially in young 
patients, whose treatment with these drugs could 
last many years. Although there are multiple 
reported system- related side effects of these 
drugs, in most patients with appropriate 
short-term indications, the benefits of PPIs are 
likely to outweigh the risks.
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Introduction:
Proton pump inhibitors (PPIs) are widely used 
irreversible inhibitors of H+/K+ adenosine 
triphosphatase (ATPase), the final step of gastric 
acid secretion by parietal cells in the stomach. 
Over the past few decades, the use of these drugs 
has increased in many countries due to the 
expansion of their role as drugs of choice in the 

treatment of gastric acid-related disorders such as 
peptic ulcer disease, gastroesophageal ulcers, 
Zollinger-Ellison syndrome, nonsteroidal anti-in-
flammatory drug-associated ulcers, and eradica-
tion of Helicobacter pylori. In the United States, 
the use of PPIs doubled from 3.9% in 1999 to 
7.8% in 2012. However, numerous studies have 
demonstrated overprescription of PPIs.1 In gener-

al, PPIs are believed to have few adverse effects, 
as they are generally well tolerated. Patients 
have experienced few minor side effects of 
short-term PPI use, such as headache, rash, 
dizziness, and gastrointestinal symptoms 
including nausea, abdominal pain, flatulence, 
constipation, and diarrhea. In general, physi-
cians are not concerned about serious side 
effects of PPIs at approved dosing during a brief 
treatment time of about two weeks, but as the 
use of these drugs increases, reports of their side 
effects are increasing, particularly with long-term 
use.2 In recent studies, researchers advised that 
PPIs should be used for the shortest time period 
at the smallest effective dose3, as infections, 

impaired absorption of nutrients, dementia, 
kidney disease, and hypergastrinemia-related 
side effects are emerging as possible consequenc-
es of long-term use.2 Therefore, the aim of this 
review is to describe the association between PPI 
use and the risk of serious adverse effects given 
the increasing concerns about the overuse of 
PPIs in the general population (Figure 1).

Review:
Kidney disease:
Since 1992, case reports have linked PPI use with 
acute kidney injury1 , and recently two studies 
connected PPI use with an excessive risk of chron-

ic kidney disease (CKD), which was not explained 
solely by the risk of acute kidney injury, with 
evidence that patients who used PPIs for 
longer durations had higher risk of CKD.4 
Apparently, patients with established diagnosis of 
CKD may progress rather quickly on PPI therapy-
.5-7 The main mechanism leading to renal patholo-
gy due to PPI use could be acute interstitial 
nephritis. More than half of the patients who 
suffered PPI-induced acute interstitial nephritis 
did not fully recover, suggesting that PPI-induced 
CKD is due to progression of acute interstitial 
nephritis with inflammatory interstitial infiltrates 
and edema to chronic interstitial scarring and 
tubular atrophy.7 Taken together, these findings 
represent good evidence that PPIs cause acute 
interstitial nephritis and some evidence that 
they also increase the risk of CKD. Initially, 
physicians considered PPIs to also inhibit other 
than gastric proton pumps, such as the ones in the 
renal tubule, but definitive evidence of this in a 
clinical setting is lacking.8-9

Infections:
Gastrointestinal Infections: 
PPI use has been linked with increased risk of 
both incidental and recurrent Clostridium difficile 
infections.10-13 Acid secretion by parietal cells is 
an important immunological barrier in the gastro-
intestinal tract, inhibition of gastric acid secretion 
lead to hypochlorohydria which increases the 
risk of bacterial colonization and altered intesti-
nal flora and susceptibility to enteric infections.2 
Studies have demonstrated that intense suppres-
sion of gastric acid secretion is associated with 
increased risk of Clostridium difficile infection. 
Authors reported that more than two-thirds of 
inpatient acid-suppressive prescriptions are not 
strictly indicated and the number of Clostridium 
difficile infection cases in the United States is in 
the tens of thousand per year.14 Authors have 
reported other enteric infections, such as non-ty-
phoid Salmonella and Campylobacter infections 
1-2,15, the latter of which has been racing.2 

Respiratory Infections:
Pneumonia has been widely associated with PPI 
use, especially over the short term (usually fewer 
than 30-90 days). However, a recent meta-analy-
sis demonstrated that this association may be 
overestimated.16 The most likely explanation for 
the increased risk of respiratory infections with PPI 
use is that PPI-induced hypochlorhydria increases 

microaspiration of gastric contents, which increas-
es lung colonization and the subsequent 
incidence of pneumonia.2 PPI use also may be 
associated with an increased risk of coronavirus 
disease 2019 (COVID-19), as authors have report-
ed that patients using these drugs had higher odds 
of testing positive for COVID-19 than did patients 
not taking PPIs.17 Coronaviruses are easily 
destroyed by an acidic gastric pH, although the 
impact of acid suppression is unclear. Previously 
reported data suggested that the infectivity of 
severe acute respiratory syndrome coronavirus 1 
was reduced in individuals with a gastric pH of up 
to 3.17 Furthermore, researchers have shown coro-
naviruses to survive in individuals with more 
basic gastric pH levels, including those in the 
range created by the use of drugs like omeprazole 
and esomeprazole.17 Current and past PPI uses 
were associated with poor outcomes of 
COVID-19. However, this PPI use did not 
increase susceptibility to severe acute respiratory 
syndrome coronavirus 2 infection.16 Receptors for 
COVID-19 (ACE-2) are found throughout the 
gastrointestinal tract, making plausible the 
hypothesis that PPI users may be more vulnerable 
than nonusers to the effect of high viral loads.16 

Gastrointestinal malignancies:
Because PPIs decrease gastric acid secretion, 
compensatory raising of gastrin levels in patients 
has a proliferative effect on the growth of enter-
ochromaffin-like cells, explaining the associa-
tion of PPIs with development of neuroendo-
crine tumors and carcinomas of the gastrointesti-
nal tract.18-20 Another related mechanism is that 
PPIs facilitate gastric pan-colonization by Heli-
cobacter pylori due to a decrease in the 
normal stomach acidic environment.1 Numerous 
mechanistic studies suggested that hypoacidity 
and hypergastrinemia increase the risk of gastric 
cancer in the corpus/fundus, which was supported 
by epidemiological studies.

Liver disease:
PPI use has been linked with increased risk of 
cirrhosis-related complications such as hepatic 
encephalopathy, spontaneous bacterial peritoni-
tis, and liver cancer.21-24 These effects appear to 
be related to chronic PPI use, as patients who 
underwent more than one year of follow-up after 
initiating treatment with PPIs had twice the risk of 
hepatocellular carcinoma than did those with no 
more than one year of follow-up.3 The mecha-

nism of liver injury associated with PPI use, is not 
completely understood, although investigators 
observed that H+/K+ ATPase inhibition leads to 
intestinal bacterial overgrowth and an altered 
intestinal microbial composition25, which may 
lead to increased portal venous concentrations of 
several potentially harmful substances, including 
secondary bile acids.26 PPIs are metabolized in the 
liver; therefore, patients with liver disease may be 
at risk for increased hepatotoxicity, which can 
lead to hypergastrinemia-induced carcinogenic 
effects, especially on liver cells.27,28 Finally, the 
authors reported that after exposure to PPIs, 
cultured human liver cells exhibited gene 
expression similar to well- known carcinogens in 
the liver.29

Fracture risk:
Increased fracture risk due to PPI intake is a 
controversial topic.30 Retrospective studies have 
suggested the existence of a dose-dependent 
relationship between PPIs and decreased bone 
mineral density, leading to an increase in 
fracture risk, especially hip fractures. The risk 
appears to be higher in patients with a risk factor 
for osteoporosis, such as renal dysfunction. 
Routine prophylaxis for osteoporosis is suggested 
for PPI users to prevent osteoporotic fractures.30-32 
However, more recent prospective studies 
showed no significant changes in bone mineral 
density or fracture risk in PPI users over the short 
to medium term.33,34 Proposed mechanisms that 
link long-term PPI-based therapy with 
decreased bone mineral density include 
hypochlorhydria-associated malabsorption of 
calcium (absorption of which is indispensable to 
maintaining bone microstructure), gastrin-in-
duced parathyroid hyperplasia, and inhibition of 
bone resorption by blocking local H+/K+ 
ATPase.35-37

Dementia:
Overall, data on the association between PPI use 
and dementia risk are conflicting. Physicians have 
yet to come to a consensus on the role of PPIs 
and the associated risk of dementia. Even with 
uncertainty about the mechanism, most cases 
of brain dysfunction in PPI users are reported 
to be associated with chronic administration of 
PPIs.38 Some PPIs, such as lansoprazole, esome-
prazole and pantoprazole, have been linked with 
neurological side effects, such as headaches 

and dizziness/vertigo. Less common reported 
side effects involving the central nervous 
system include depression, diplopia, disturbed 
sleep, drowsiness, insomnia, nervousness, 
tremor, sensory and perceptual abnormalities 
(e.g., hallucinations), and delirium.39 Although 
the mechanisms are not completely understood, 
the neurological effects of PPIs appear to be 
explained by the influence in ionic pumps 
controlling the membrane potential in neurons.38 
The lysosomes of patients taking PPIs seem to be 
less acidic than those of patients not taking 
them, which may make cells less able to 
degrade amyloid-beta protein, the principal 
substance that accumulates in the brain in 
patients with Alzheimer's disease.40,41 Other 
hypotheses include that PPI and H2 receptor 
antagonist use have indirect effects related to 
systemic abnormalities (i.e., magnesium and 
vitamin B12 deficiency).

Cardiovascular disease :
Over the past decade, PPI use has been associated 
with cardiovascular morbidity and mortality.42 
Increased risk of major acute cardiovascular 
events, including acute myocardial infarction and 
stroke, has been correlated with lengthy or 
high-dose treatment with PPIs.43,44 Also, there is 
a concern that theoretical risk of malignant 
ventricular arrhythmias has been warned due to 
the development of hypomagnesemia, which may 
lengthen the QT interval and lead to torsade de 
pointes.45 PPI use may lead to reduction of endo-
thelial nitrous oxide levels through inhibition of 
dimethylarginine dimethylaminohydrolase enzy-
matic activity, which is responsible for clear-
ance of asymmetric dimethylarginine, thereby 
reducing nitrous oxide synthase activity.46 PPIs 
seem to increase the blood levels of chromogr-
anin A, an important marker of neuroendocrine 
tumors that investigators have also proposed to 
be a biomarker of cardiovascular disease.47 Chro-
mogranin A and its derived peptides, vasostatins 
and catestatin, elicit vasodilatory and cardioreg-
ulatory effects that may be adaptive over the 
short term and maladaptive over the long 
term.48 Finally, PPIs impair clopidogrel’s anti-
platelet effect due to competition for the 
cytochrome P450 isoenzyme CYP2C19.42

Other adverse effects:
Other, less prevalent side effects of PPIs are 
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myopathy49, hypomagnesemia45, anemia, fundic 
gland polyps, micronutrient deficiencies and 
subacute cutaneous lupus erythematosus.50

Conclusions:
The risks and benefits of long-term PPI use should 
be carefully considered, especially in young 
patients, whose treatment with these drugs could 
last many years. Although there are multiple 
reported system- related side effects of these 
drugs, in most patients with appropriate 
short-term indications, the benefits of PPIs are 
likely to outweigh the risks.
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Abstract: 
Sinonasal teratocarcinosarcoma is a rare type of malignancy which 
almost exclusively arises in the sinonasal tract, consisting of both the 
epithelial tissue and one or more connective tissue elements. This is a 
male predominant malignancy and most of the patient present with 
nasal obstruction and epistaxis but can also present with other symp-
toms depending on tumor extension into the adjacent structures like 
cranial cavity or orbit. Distant metastasis is rare but may involve spinal 
axis, cervical lymph nodes and respiratory tract. This paper includes a 
rare case report of Sinonasal teratocarcinosarcoma in a 70-year-old 
male, which was managed by surgical treatment and radiation therapy.

Key words: Sinonasal teratocarcinosarcoma, Distant metastasis, 
Surgical treatment, Radiation therapy
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Introduction:
Sinonasal teratocarcinosarcoma is a rare type of 
malignancy which almost exclusively arise in the 
sinonasal tract, consisting of both the epithelial 
tissue and one or more connective tissue 
elements1. In the past, they were named as malig-
nant teratoma, teratoid carcinoma, carcinosarco-
ma, blastoma, mixed mesodermal tumor etc.2 In 
1984, Heffner & Hyams first introduced the name 
teratocarcinosarcoma which explains the complex 
histological elements of both teratomas and carci-
nosarcomas3,4. This is a male predominant malig-
nancy with male to female ratio of 7:15. Most of 
the patient present with nasal obstruction and 
epistaxis but can also present with other symptoms 
depending on tumor extension into the adjacent 
structures like cranial cavity or orbit. Patient may 
present with headache, dizziness, focal neurologi-
cal signs, and visual disturbances6. Distant metas-
tasis is rare but may involve spinal axis, cervical 
lymph nodes and respiratory tract7. 

Case Report:
A 70-year-old male presented with epistaxis and 
nasal obstruction for 3 months and loss of vision of 
both eyes (Lt>Rt) for 2 months. Patient was hyper-
tensive and on antihypertensive drugs. On exam-

inations of nose, there was a mass present in the 
right nasal cavity. Ear and oral cavity examinations 
revealed normal findings. Clinically no cervical 
lymphadenopathy was found.
CT scan of Para nasal sinuses revealed a large right 
sided sinonasal soft tissue mass lesion with lobu-
lated margin with destruction of lateral bony wall 
of right bony orbit, right sided greater wing of 
sphenoidal bone, bony wall of nasal septum. The 
lesion occupied right and left side of nasal cavity, 
right maxillary antrum, both sided ethmoidal 
sinuses, right retrobulbar space of orbit, floor of 
right frontal bone and medial wall of right bony 
orbit. Right sided nasal cavity was almost obliterat-
ed and nasal septum was deviated to left side. 
There was local extension into the inferior surface 
of right frontal lobe of brain. Bony outlines of left 
sided maxillary and frontal sinuses were normal. 
No extension into the nasopharyngeal region was 
noted.
Patient underwent endonasal endoscopic anterior 
craniofacial excision of mass under general anes-
thesia.

Histological Examinations:
Microscopy: Sections show stratified squamous 
epithelium with underlying tissues having a tumor 

composed of small polygonal cells having round 
hyperchromatic mildly pleomorphic nuclei and 
very scantly cytoplasm. The cells are arranged in 
nests and trabecular pattern.
Occasional glandular structures are also seen. 
Focal areas show rosette formation and necrosis 
(++), tumor emboli (+), mitotic rate 20/10 HPF. 

Immunohistochemical study:
Pan cytokeratin- Positive in most of the cells.
Synaptophysin- Positive in many tumor cells and 
negative in many cells.
Ki67- Positive in all the cells (MIB index-100%)
GFAP- Negative
Patient was treated with post-operative radiothera-
py by IMRT technique. Total 6000 cGy radiation is 
given in 30 fractions. 7 fields were used. On treat-
ment radiation induced toxicities were manage-
able. Now patient is scheduled for two monthly 
follow ups. 

Discussion:
Sinonasal teratocarcinosarcoma is a rare variety of 
malignancy of sinonasal tract that is composed of 
high grade carcinosarcoma and teratoma4. This 
type of malignancy comprises both benign and 
malignant component8. In the past there were so 
many nomenclatures, but in 1984 Heffner and 
Hyam proposed a unique terminology called 
“Teratocarcinosarcoma” through their review of 
20 cases2.
This is a male predominant malignancy with male 
to female ratio is 7:15. Usually, it occurs between 
the age group of 18 to 79 years with median age 
group of 60 years3. Most commonly sinonasal 
teratocarcinosarcoma arises from nasal cavity, 
maxillary, and ethmoidal sinuses, but a single case 
of sphenoidal sinus teratocarcinosarcoma has also 
been reported9. Sinonasal teratocarcinosarcoma 
patients most commonly present with nasal 
obstruction and epistaxis. Other presentations may 
include headache, dizziness, proptosis, visual 
problem, and neurological symptoms due to local 
extension of disease6.
Histopathologically sinonasal teratocarcinosarco-
mas are characterized by various combinations of 
benign and malignant elements. It includes bone, 
muscle, and cartilage along with glandular, neuro-
endocrine, neuroepithelial and epidermoid 
tissues10. Histopathology is the cornerstone of 
diagnosis. Detailed and thorough examination of 
histological specimen is essential for diagnosis11 
along with appropriate imaging like CT scan or 

MRI. Carcinomas, sarcomas, neuroendocrine 
tumors, lymphoma, and melanoma should be 
included in histological differential diagnosis5. 
Immunohistochemistry also helps to confirm the 
diagnosis and exclude differential diagnosis.
Multidisciplinary approach in the form of surgical 
resection, radiation therapy and chemotherapy are 
needed to treat such malignancy12. Use of chemo-
therapy is very few and has been used in some 
extensive and recurrent cases. Due to the rare 
nature of the tumor, it is difficult to collect reason-
able evidence of an improved cure rate following 
chemotherapy. It is proved that patients who did 
not receive postoperative adjuvant radiotherapy 
had a higher rate of recurrence when compared to 
those who had radiotherapy13,14. Distant metasta-
ses are rare as the tumor is locally aggressive, but 
lung metastases have been reported15. In metastat-
ic setting, palliative chemotherapy may be given 
to improve survival as metastatic tissue often 
contains sarcoma components. Three- and 
five-years survival rate is about 30% and 20% 
respectively3.

Conclusions:
In conclusion, Sinonasal teratocarcinosarcomas 
are extremely rare variety of malignancy and 
recurrence rate is also high. So, according to the 
consensus of recently published article, we adopt-
ed excision of the mass followed by adjuvant 
radiotherapy by IMRT technique. In such cases, 
regular follow up is mandatory to detect early 
recurrences.

 

References:
1. Takasaki K, Sakihama N, Takasaki H. A case 

with sinonasal teratocarcinosarcoma in the 
nasal cavity and ethmoid sinus. Eur Arch 
Otorhinolaryngol 2006; 263:586-591.

2. Salem F, Rosenblum MK, Jhanwar SC et al. 
Teratocarcinosarcoma of the nasal cavity and 
paranasal sinuses: report of 3 cases with 
assessment for chromosome 12p status. 
Human Pathology 2008; 39:605-609.

3. Heffner DK, Hyams VJ. Teratocarcinosarcoma 
(malignant teratoma?) of the nasal cavity and 
paranasal sinuses. A clinicopathologic study 
of 20 cases. Cancer 1984; 53:2140-2154.

4. Sharma HS, Abdullah JM, Othman NH et al. 
Teratocarcinosarcoma of the nasal cavity and 
ethmoid. J LaryngolOtol 1998; 112:682-686.

5. Wei S, Carroll W, Lazenby A, Bell W, Lopez R, 
Said-Al-Naief N. Sinonasal teratocarcinosar-
coma: report of a case with review of litera-
ture and treatment outcome. Ann Diagn 
Pathol.2008;12(6):415–425.

6. Chao KK, Eng TY, Barnes J et al. Sinonasal 
teratocarcinosarcoma. Am j Clin Oncol 2004; 
27:29-32.

7. Wellman M, Kerr P D, Battistuzzi S, Cristante 
L. Paranasal sinus teratocarcinosarcoma with 
intradural extension. J Oto laryngol/ 2002, 
31(3):173-176.

8. Thomas J, Adegboyega P, Iloabachie K et al. 
Sinonasal teratocarcinosarcoma with yolk sac 
elements: a neoplasm of somatic or germ cell 
origin? Ann DiagnPathol 2011; 15:135-139.

9. Shemen L, Galantich P, Murali R. Malignant 
teratocarcinosarcoma of the sphenoid sinus. 
Otolaryngol Head Neck Surg 1995;112(3): 
496-500.

10. Carrizo F, Pineda DK, Neto AG et al. Pharyn-
geal teratocarcinosarcoma: review of the 
literature and report of two cases. Ann Diag-
nPathol 2006; 10:339-342.

11. Oka K, Kanayama R, Fukunaga M et al. Nasal 
teratocarcinosarcoma- A case report. Pathol 
Research and Practice 2007; 203:549-553.

12. Budrukkar A, Agarwal JP, Kane S, Siddha M, 
Laskar SG, Pai P, et al. Management and clini-
cal outcome of sinonasal teratocarcinosarco-
ma: single institution experience. J Laryngo-
lOtol 2010; 124:739-743.

13. Devgan BK, Devgan M, Gross CW. Teratocar-
cinosarcoma of the ethmoid sinus: review of 
literature plus a new case report. Otolaryngol-
ogy 1978; 86:689-695.

14. Fernandez PL, Cardesa A, Alos L et al. Sinona-
sal teratocarcinosarcoma: an unusual 
neoplasm. Pathol Res Pract 1995; 
191:166-171.

15. Su YY, Friedman M, Huang CC et al. Sinonasal 
teratocarcinosarcoma. Am J Otolaryngol- 
Head and Neck Medicine and Surgery 2010; 
31:300-303. 



Sinonasal Teratocarcinosarcoma: A Case Report

101J Rang Med Col. September 2021; Vol. 6, No. 2:100-103

Introduction:
Sinonasal teratocarcinosarcoma is a rare type of 
malignancy which almost exclusively arise in the 
sinonasal tract, consisting of both the epithelial 
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elements1. In the past, they were named as malig-
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sinuses, right retrobulbar space of orbit, floor of 
right frontal bone and medial wall of right bony 
orbit. Right sided nasal cavity was almost obliterat-
ed and nasal septum was deviated to left side. 
There was local extension into the inferior surface 
of right frontal lobe of brain. Bony outlines of left 
sided maxillary and frontal sinuses were normal. 
No extension into the nasopharyngeal region was 
noted.
Patient underwent endonasal endoscopic anterior 
craniofacial excision of mass under general anes-
thesia.

Histological Examinations:
Microscopy: Sections show stratified squamous 
epithelium with underlying tissues having a tumor 

composed of small polygonal cells having round 
hyperchromatic mildly pleomorphic nuclei and 
very scantly cytoplasm. The cells are arranged in 
nests and trabecular pattern.
Occasional glandular structures are also seen. 
Focal areas show rosette formation and necrosis 
(++), tumor emboli (+), mitotic rate 20/10 HPF. 
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Pan cytokeratin- Positive in most of the cells.
Synaptophysin- Positive in many tumor cells and 
negative in many cells.
Ki67- Positive in all the cells (MIB index-100%)
GFAP- Negative
Patient was treated with post-operative radiothera-
py by IMRT technique. Total 6000 cGy radiation is 
given in 30 fractions. 7 fields were used. On treat-
ment radiation induced toxicities were manage-
able. Now patient is scheduled for two monthly 
follow ups. 

Discussion:
Sinonasal teratocarcinosarcoma is a rare variety of 
malignancy of sinonasal tract that is composed of 
high grade carcinosarcoma and teratoma4. This 
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malignant component8. In the past there were so 
many nomenclatures, but in 1984 Heffner and 
Hyam proposed a unique terminology called 
“Teratocarcinosarcoma” through their review of 
20 cases2.
This is a male predominant malignancy with male 
to female ratio is 7:15. Usually, it occurs between 
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group of 60 years3. Most commonly sinonasal 
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maxillary, and ethmoidal sinuses, but a single case 
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patients most commonly present with nasal 
obstruction and epistaxis. Other presentations may 
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muscle, and cartilage along with glandular, neuro-
endocrine, neuroepithelial and epidermoid 
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diagnosis. Detailed and thorough examination of 
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tumors, lymphoma, and melanoma should be 
included in histological differential diagnosis5. 
Immunohistochemistry also helps to confirm the 
diagnosis and exclude differential diagnosis.
Multidisciplinary approach in the form of surgical 
resection, radiation therapy and chemotherapy are 
needed to treat such malignancy12. Use of chemo-
therapy is very few and has been used in some 
extensive and recurrent cases. Due to the rare 
nature of the tumor, it is difficult to collect reason-
able evidence of an improved cure rate following 
chemotherapy. It is proved that patients who did 
not receive postoperative adjuvant radiotherapy 
had a higher rate of recurrence when compared to 
those who had radiotherapy13,14. Distant metasta-
ses are rare as the tumor is locally aggressive, but 
lung metastases have been reported15. In metastat-
ic setting, palliative chemotherapy may be given 
to improve survival as metastatic tissue often 
contains sarcoma components. Three- and 
five-years survival rate is about 30% and 20% 
respectively3.

Conclusions:
In conclusion, Sinonasal teratocarcinosarcomas 
are extremely rare variety of malignancy and 
recurrence rate is also high. So, according to the 
consensus of recently published article, we adopt-
ed excision of the mass followed by adjuvant 
radiotherapy by IMRT technique. In such cases, 
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sinonasal tract, consisting of both the epithelial 
tissue and one or more connective tissue 
elements1. In the past, they were named as malig-
nant teratoma, teratoid carcinoma, carcinosarco-
ma, blastoma, mixed mesodermal tumor etc.2 In 
1984, Heffner & Hyams first introduced the name 
teratocarcinosarcoma which explains the complex 
histological elements of both teratomas and carci-
nosarcomas3,4. This is a male predominant malig-
nancy with male to female ratio of 7:15. Most of 
the patient present with nasal obstruction and 
epistaxis but can also present with other symptoms 
depending on tumor extension into the adjacent 
structures like cranial cavity or orbit. Patient may 
present with headache, dizziness, focal neurologi-
cal signs, and visual disturbances6. Distant metas-
tasis is rare but may involve spinal axis, cervical 
lymph nodes and respiratory tract7. 

Case Report:
A 70-year-old male presented with epistaxis and 
nasal obstruction for 3 months and loss of vision of 
both eyes (Lt>Rt) for 2 months. Patient was hyper-
tensive and on antihypertensive drugs. On exam-

inations of nose, there was a mass present in the 
right nasal cavity. Ear and oral cavity examinations 
revealed normal findings. Clinically no cervical 
lymphadenopathy was found.
CT scan of Para nasal sinuses revealed a large right 
sided sinonasal soft tissue mass lesion with lobu-
lated margin with destruction of lateral bony wall 
of right bony orbit, right sided greater wing of 
sphenoidal bone, bony wall of nasal septum. The 
lesion occupied right and left side of nasal cavity, 
right maxillary antrum, both sided ethmoidal 
sinuses, right retrobulbar space of orbit, floor of 
right frontal bone and medial wall of right bony 
orbit. Right sided nasal cavity was almost obliterat-
ed and nasal septum was deviated to left side. 
There was local extension into the inferior surface 
of right frontal lobe of brain. Bony outlines of left 
sided maxillary and frontal sinuses were normal. 
No extension into the nasopharyngeal region was 
noted.
Patient underwent endonasal endoscopic anterior 
craniofacial excision of mass under general anes-
thesia.

Histological Examinations:
Microscopy: Sections show stratified squamous 
epithelium with underlying tissues having a tumor 

composed of small polygonal cells having round 
hyperchromatic mildly pleomorphic nuclei and 
very scantly cytoplasm. The cells are arranged in 
nests and trabecular pattern.
Occasional glandular structures are also seen. 
Focal areas show rosette formation and necrosis 
(++), tumor emboli (+), mitotic rate 20/10 HPF. 

Immunohistochemical study:
Pan cytokeratin- Positive in most of the cells.
Synaptophysin- Positive in many tumor cells and 
negative in many cells.
Ki67- Positive in all the cells (MIB index-100%)
GFAP- Negative
Patient was treated with post-operative radiothera-
py by IMRT technique. Total 6000 cGy radiation is 
given in 30 fractions. 7 fields were used. On treat-
ment radiation induced toxicities were manage-
able. Now patient is scheduled for two monthly 
follow ups. 

Discussion:
Sinonasal teratocarcinosarcoma is a rare variety of 
malignancy of sinonasal tract that is composed of 
high grade carcinosarcoma and teratoma4. This 
type of malignancy comprises both benign and 
malignant component8. In the past there were so 
many nomenclatures, but in 1984 Heffner and 
Hyam proposed a unique terminology called 
“Teratocarcinosarcoma” through their review of 
20 cases2.
This is a male predominant malignancy with male 
to female ratio is 7:15. Usually, it occurs between 
the age group of 18 to 79 years with median age 
group of 60 years3. Most commonly sinonasal 
teratocarcinosarcoma arises from nasal cavity, 
maxillary, and ethmoidal sinuses, but a single case 
of sphenoidal sinus teratocarcinosarcoma has also 
been reported9. Sinonasal teratocarcinosarcoma 
patients most commonly present with nasal 
obstruction and epistaxis. Other presentations may 
include headache, dizziness, proptosis, visual 
problem, and neurological symptoms due to local 
extension of disease6.
Histopathologically sinonasal teratocarcinosarco-
mas are characterized by various combinations of 
benign and malignant elements. It includes bone, 
muscle, and cartilage along with glandular, neuro-
endocrine, neuroepithelial and epidermoid 
tissues10. Histopathology is the cornerstone of 
diagnosis. Detailed and thorough examination of 
histological specimen is essential for diagnosis11 
along with appropriate imaging like CT scan or 

MRI. Carcinomas, sarcomas, neuroendocrine 
tumors, lymphoma, and melanoma should be 
included in histological differential diagnosis5. 
Immunohistochemistry also helps to confirm the 
diagnosis and exclude differential diagnosis.
Multidisciplinary approach in the form of surgical 
resection, radiation therapy and chemotherapy are 
needed to treat such malignancy12. Use of chemo-
therapy is very few and has been used in some 
extensive and recurrent cases. Due to the rare 
nature of the tumor, it is difficult to collect reason-
able evidence of an improved cure rate following 
chemotherapy. It is proved that patients who did 
not receive postoperative adjuvant radiotherapy 
had a higher rate of recurrence when compared to 
those who had radiotherapy13,14. Distant metasta-
ses are rare as the tumor is locally aggressive, but 
lung metastases have been reported15. In metastat-
ic setting, palliative chemotherapy may be given 
to improve survival as metastatic tissue often 
contains sarcoma components. Three- and 
five-years survival rate is about 30% and 20% 
respectively3.

Conclusions:
In conclusion, Sinonasal teratocarcinosarcomas 
are extremely rare variety of malignancy and 
recurrence rate is also high. So, according to the 
consensus of recently published article, we adopt-
ed excision of the mass followed by adjuvant 
radiotherapy by IMRT technique. In such cases, 
regular follow up is mandatory to detect early 
recurrences.
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Figure-5: Dose volume histogram (DVH)  

Figure-2: Pre-operative image 

Figure-3: Radiotherapy planning coverage
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Sinonasal Teratocarcinosarcoma: A Case Report

Introduction:
Sinonasal teratocarcinosarcoma is a rare type of 
malignancy which almost exclusively arise in the 
sinonasal tract, consisting of both the epithelial 
tissue and one or more connective tissue 
elements1. In the past, they were named as malig-
nant teratoma, teratoid carcinoma, carcinosarco-
ma, blastoma, mixed mesodermal tumor etc.2 In 
1984, Heffner & Hyams first introduced the name 
teratocarcinosarcoma which explains the complex 
histological elements of both teratomas and carci-
nosarcomas3,4. This is a male predominant malig-
nancy with male to female ratio of 7:15. Most of 
the patient present with nasal obstruction and 
epistaxis but can also present with other symptoms 
depending on tumor extension into the adjacent 
structures like cranial cavity or orbit. Patient may 
present with headache, dizziness, focal neurologi-
cal signs, and visual disturbances6. Distant metas-
tasis is rare but may involve spinal axis, cervical 
lymph nodes and respiratory tract7. 

Case Report:
A 70-year-old male presented with epistaxis and 
nasal obstruction for 3 months and loss of vision of 
both eyes (Lt>Rt) for 2 months. Patient was hyper-
tensive and on antihypertensive drugs. On exam-

inations of nose, there was a mass present in the 
right nasal cavity. Ear and oral cavity examinations 
revealed normal findings. Clinically no cervical 
lymphadenopathy was found.
CT scan of Para nasal sinuses revealed a large right 
sided sinonasal soft tissue mass lesion with lobu-
lated margin with destruction of lateral bony wall 
of right bony orbit, right sided greater wing of 
sphenoidal bone, bony wall of nasal septum. The 
lesion occupied right and left side of nasal cavity, 
right maxillary antrum, both sided ethmoidal 
sinuses, right retrobulbar space of orbit, floor of 
right frontal bone and medial wall of right bony 
orbit. Right sided nasal cavity was almost obliterat-
ed and nasal septum was deviated to left side. 
There was local extension into the inferior surface 
of right frontal lobe of brain. Bony outlines of left 
sided maxillary and frontal sinuses were normal. 
No extension into the nasopharyngeal region was 
noted.
Patient underwent endonasal endoscopic anterior 
craniofacial excision of mass under general anes-
thesia.

Histological Examinations:
Microscopy: Sections show stratified squamous 
epithelium with underlying tissues having a tumor 

composed of small polygonal cells having round 
hyperchromatic mildly pleomorphic nuclei and 
very scantly cytoplasm. The cells are arranged in 
nests and trabecular pattern.
Occasional glandular structures are also seen. 
Focal areas show rosette formation and necrosis 
(++), tumor emboli (+), mitotic rate 20/10 HPF. 

Immunohistochemical study:
Pan cytokeratin- Positive in most of the cells.
Synaptophysin- Positive in many tumor cells and 
negative in many cells.
Ki67- Positive in all the cells (MIB index-100%)
GFAP- Negative
Patient was treated with post-operative radiothera-
py by IMRT technique. Total 6000 cGy radiation is 
given in 30 fractions. 7 fields were used. On treat-
ment radiation induced toxicities were manage-
able. Now patient is scheduled for two monthly 
follow ups. 

Discussion:
Sinonasal teratocarcinosarcoma is a rare variety of 
malignancy of sinonasal tract that is composed of 
high grade carcinosarcoma and teratoma4. This 
type of malignancy comprises both benign and 
malignant component8. In the past there were so 
many nomenclatures, but in 1984 Heffner and 
Hyam proposed a unique terminology called 
“Teratocarcinosarcoma” through their review of 
20 cases2.
This is a male predominant malignancy with male 
to female ratio is 7:15. Usually, it occurs between 
the age group of 18 to 79 years with median age 
group of 60 years3. Most commonly sinonasal 
teratocarcinosarcoma arises from nasal cavity, 
maxillary, and ethmoidal sinuses, but a single case 
of sphenoidal sinus teratocarcinosarcoma has also 
been reported9. Sinonasal teratocarcinosarcoma 
patients most commonly present with nasal 
obstruction and epistaxis. Other presentations may 
include headache, dizziness, proptosis, visual 
problem, and neurological symptoms due to local 
extension of disease6.
Histopathologically sinonasal teratocarcinosarco-
mas are characterized by various combinations of 
benign and malignant elements. It includes bone, 
muscle, and cartilage along with glandular, neuro-
endocrine, neuroepithelial and epidermoid 
tissues10. Histopathology is the cornerstone of 
diagnosis. Detailed and thorough examination of 
histological specimen is essential for diagnosis11 
along with appropriate imaging like CT scan or 

MRI. Carcinomas, sarcomas, neuroendocrine 
tumors, lymphoma, and melanoma should be 
included in histological differential diagnosis5. 
Immunohistochemistry also helps to confirm the 
diagnosis and exclude differential diagnosis.
Multidisciplinary approach in the form of surgical 
resection, radiation therapy and chemotherapy are 
needed to treat such malignancy12. Use of chemo-
therapy is very few and has been used in some 
extensive and recurrent cases. Due to the rare 
nature of the tumor, it is difficult to collect reason-
able evidence of an improved cure rate following 
chemotherapy. It is proved that patients who did 
not receive postoperative adjuvant radiotherapy 
had a higher rate of recurrence when compared to 
those who had radiotherapy13,14. Distant metasta-
ses are rare as the tumor is locally aggressive, but 
lung metastases have been reported15. In metastat-
ic setting, palliative chemotherapy may be given 
to improve survival as metastatic tissue often 
contains sarcoma components. Three- and 
five-years survival rate is about 30% and 20% 
respectively3.

Conclusions:
In conclusion, Sinonasal teratocarcinosarcomas 
are extremely rare variety of malignancy and 
recurrence rate is also high. So, according to the 
consensus of recently published article, we adopt-
ed excision of the mass followed by adjuvant 
radiotherapy by IMRT technique. In such cases, 
regular follow up is mandatory to detect early 
recurrences.
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