
September 2022 Vol. 7 No. 2

The Official Organ of Rangpur Medical College, Rangpur, Bangladesh

JOURNAL
OF

RANGPUR MEDICAL COLLEGE

ISSN 2618-0413
BMDC- Recognized

Editorial
 Monkeypox: A Contemporary Review for Healthcare Professionals 1-3

Shah Md. Sarwer Jahan, SM Nurun Nabi

Original Articles 
 Ramadan Risk Stratification by International Diabetes Federation and Diabetes & Ramadan International 4-11

Alliance (IDF-DAR) Risk Calculator in Bangladeshi People with Diabetes Mellitus who wished to Fast in 2022
Md. Shahed Morshed, Md. Firoj Hossain, Muhammad Abdul Hannan, Md. Ahamedul Kabir, Mobarak Hosen,
Satyajit Mallick, Mohammad Jahangir Alam, Mohammad Nurul Amin, Mohammad Omar Faruque, 
Shahin Ibn Rahman

 Bacteriological Study on Surgical Site Infection in Rangpur Medical College and Hospital 12-19
Md. Hamidul Islam, Minim Parvin Mishu, Nusrat Afroze, MH Mahmud, Md. Shariful Islam, Md. Shahin Shah

 Services Provided Through Community Clinic: Access and Utilization by Rural People 20-24
Sarowat Hossain, SM Rowshan Alam, Mahabubul Islam, Shah Shahjada Miah, Md. Abu Hanifa, 
Zakir Hossain Sarker, Taslim Fatema, Munira Begum, Labib Hasan

 A Study of Serum Creatinine and Urea in Adult Female Individuals and their Correlations with BMI 25-30
Safina Akhter, Chandra Rani Sarkar, ATM Zoadur Rahim Zahid, Neaz Ahmed

 A Comparative Study of the Effect of Body Mass Index on Pregnancy Outcomes in Normal and 31-34 
Overweight Women
Tasnim Sarwar, Tamanna Hamid

 Study of Serum Lipid Profile and Aminotransferases (ALT and AST) in Non-obese, Non-diabetic  35-39 
Nonalcoholic Fatty Liver Disease
ASM Mazedul Islam, MA Muttalib, Md. Nazrul Islam, Md. Rashedul Haque, Mohammad Rafiqul Hoque,
Maknunnahar

 Serum Lipid Profiles of Primary Open Angle Glaucoma Patients Treated with Topical Timolol 40-46
Md. Mizanur Rahman, Md. Mufakh Kharul Islam, Mohammad Khalid Hossain, Al-Mamun, Nazneen Khan, 
Md. Shafiqul Islam

 Estimation of Stature from Arm Span: A Prospective Study Among Medical Students of Rangpur  47-51
Medical College 
Riada Sultana, Selina Anwar, Shamima Islam, Maknunnahar

 Geometric Design and Outcome of Transposition Flaps for Scalp Reconstruction 52-57
Md. Shahin Shah, Md. Abdul Hamid, Md. Hamidul Islam

 Knowledge About nCOVID-2019 Among the Population of Palashbari Upazilla in Gaibandha District 58-62 
Sarowat Hossain, SM Rowshan Alam, Mahabubul Islam, Munira Begum, Zakir Hossain Sarker,
Shah Shahjada Miah, Md. Abu Hanifa, Taslim Fatema, Labib Hasan

Review Article 
 Eating Disorders: Reviews on Update in Diagnosis and Management 63-68

Md. Shakhawat Hossain, Md. Mahfuj Ul Anwar, Maknunnahar, Md. Abdul Motin, Md. Shafiul Alam,
Jimma Hossain, Md. Naushad Ali, Abu Hena Md. Shohel Rana

Case Report
 Melioidosis: A Case Report of Confirmed Burkholderia Pseudomallei in Rangpur Medical College Hospital, 69-72

 Rangpur
Md. Helal Miah, Tania Begum, Md Shafiul Alam, ASM Rahenur Mondol, Md. Mahfuj-Ul-Anwar



JOURNAL
OF

RANGPUR MEDICAL COLLEGE
THE OFFICIAL ORGAN OF RANGPUR MEDICAL COLLEGE

A PEER REVIEW JOURNAL

September 2022 Vol. 7 No. 2

EDITORIAL BOARD

 

 Chairman  : Professor  Dr. Bimal Chandra Roy

 Editorial Advisors : Professor  Dr. Md. Mahfuzer Rahman
   Professor  Dr. Most. Kamrun Nahaer

 Editor : Professor  Dr. Shah Md. Sarwer Jahan

 Assistant Editors : Professor  Dr. Md. Moksed Ali Basunia
   Professor  Dr. Md. Ashraful Alam
   Dr. Md. Abdul Ohab
   Dr. S.M. Nurun Nabi

 Members : Professor  Dr. Beauty Saha
   Professor  Dr. Md. Manjurul Karim
   Dr. Hriday Ranjan Roy
   Dr. Md. Shahidul Islam
   Dr. ABM Mobasher Alam             
   Dr. Md. Abu Hanif Pavel
   Dr. Md. Mahfuj-Ul-Anwar
   Dr. Md. Shakhawat Hossain  

ISSN 2618-0413





Contents

Editorial

 Monkeypox: A Contemporary Review for Healthcare Professionals 1-3
Shah Md. Sarwer Jahan, SM Nurun Nabi

Original Article 

 Ramadan Risk Stratification by International Diabetes Federation and Diabetes & Ramadan International 4-11
Alliance (IDF-DAR) Risk Calculator in Bangladeshi People with Diabetes Mellitus who wished to Fast in 2022
Md. Shahed Morshed, Md. Firoj Hossain, Muhammad Abdul Hannan, Md. Ahamedul Kabir, Mobarak Hosen,
Satyajit Mallick, Mohammad Jahangir Alam, Mohammad Nurul Amin, Mohammad Omar Faruque, 
Shahin Ibn Rahman

 Bacteriological Study on Surgical Site Infection in Rangpur Medical College and Hospital 12-19
Md. Hamidul Islam, Minim Parvin Mishu, Nusrat Afroze, MH Mahmud, Md. Shariful Islam, Md. Shahin Shah

 Services Provided Through Community Clinic: Access and Utilization by Rural People 20-24
Sarowat Hossain, SM Rowshan Alam, Mahabubul Islam, Shah Shahjada Miah, Md. Abu Hanifa, 
Zakir Hossain Sarker, Taslim Fatema, Munira Begum, Labib Hasan

 A Study of Serum Creatinine and Urea in Adult Female Individuals and their Correlations with BMI 25-30
Safina Akhter, Chandra Rani Sarkar, ATM Zoadur Rahim Zahid, Neaz Ahmed

 A Comparative Study of the Effect of Body Mass Index on Pregnancy Outcomes in Normal and 31-34 
Overweight Women
Tasnim Sarwar, Tamanna Hamid

 Study of Serum Lipid Profile and Aminotransferases (ALT and AST) in Non-obese, Non-diabetic  35-39 
Nonalcoholic Fatty Liver Disease
ASM Mazedul Islam, MA Muttalib, Md. Nazrul Islam, Md. Rashedul Haque, Mohammad Rafiqul Hoque,
Maknunnahar

 Serum Lipid Profiles of Primary Open Angle Glaucoma Patients Treated with Topical Timolol 40-46
Md. Mizanur Rahman, Md. Mufakh Kharul Islam, Mohammad Khalid Hossain, Al-Mamun, Nazneen Khan, 
Md. Shafiqul Islam

 Estimation of Stature from Arm Span: A Prospective Study Among Medical Students of Rangpur  47-51
Medical College 
Riada Sultana, Selina Anwar, Shamima Islam, Maknunnahar

 Geometric Design and Outcome of Transposition Flaps for Scalp Reconstruction 52-57
Md. Shahin Shah, Md. Abdul Hamid, Md. Hamidul Islam

 Knowledge About nCOVID-2019 Among the Population of Palashbari Upazilla in Gaibandha District 58-62 
Sarowat Hossain, SM Rowshan Alam, Mahabubul Islam, Munira Begum, Zakir Hossain Sarker,
Shah Shahjada Miah, Md. Abu Hanifa, Taslim Fatema, Labib Hasan

Review Article 

 Eating Disorders: Reviews on Update in Diagnosis and Management 63-68
Md. Shakhawat Hossain, Md. Mahfuj Ul Anwar, Maknunnahar, Md. Abdul Motin, Md. Shafiul Alam,
Jimma Hossain, Md. Naushad Ali, Abu Hena Md. Shohel Rana

Case Report

 Melioidosis: A Case Report of Confirmed Burkholderia Pseudomallei in Rangpur Medical College Hospital, 69-72
 Rangpur
Md. Helal Miah, Tania Begum, Md Shafiul Alam, ASM Rahenur Mondol, Md. Mahfuj-Ul-Anwar





V

Scope:
Journal of Rangpur Medical College (JRMC) is the official organ of the Rangpur Medical College, Bangladesh and 
published twice in a year in the months of March and September. It is recognized by the Bangladesh Medical and 
Dental Council (BM & DC). The Journal publishes original articles, review articles, case reports and short communi-
cations related to various branches of medical sciences.

Manuscript submission: 
The Journal of Rangpur medical college publishes papers written in English language. Manuscripts can be submitted 
both electronically and directly to the office of the Journal of Rangpur medical college. The text, tables and figures 
should be included in a single Microsoft Word file (preferably in Arial/Times new Roman font). Manuscripts can be 
submitted at e-mail attachment to the editorial office at: rmjrpmc@gmail.com. Articles are accepted for publication 
with an understanding that represents an original contribution not previously published (except in the form of an     
abstract or preliminary report), not being considered for publication elsewhere and if accepted by the journal it will 
not be published elsewhere in the same form without the consent of the editors. Authors have to declare originality 
of their work and transfer of copyright to JRMC authority using prescribed format.

Editorial policies: 
All submitted papers are subject to review by the Editor or any member of the Editorial Board of the journal. Manu-
scripts that do not contain sufficient scientific material or not an important issue or not fulfilling the criteria for publi-
cation may be disallowed or it may be sent back to the author(s) for resubmission with appropriate changes according 
to submission guideline. The journal authority will communicate with authors within 02 weeks of submission. Manu-
scripts fulfilling the criteria for publication is a subject to peer review according to journal’s own publication guide-
line. Accepted papers will be reviewed by two independent reviewers selected by editorial board. Editorial Board 
finally decides on quality of the reviewed papers and sent feedback to authors. A copy of accepted article will be sent 
to the corresponding author for final view which should be informed to the editorial office within 07 days. No change 
in the authors list or manuscript will be granted at this stage. Accepted manuscripts either a part or whole will not be 
allowed to be reproduced by any means elsewhere without the written consent of the editorial board. Rejected 
manuscripts will not be returned. Proofs correction by the authors will be appreciated. No reprint will be provided. 
The editor reserves the customary right to style and if necessary shortens the material accepted for publication. The 
editor assumes that the writings are based on honest observations. It is not the task of the editor to investigate scientif-
ic fraud paper

Organization of Manuscripts:
The manuscript should be prepared using MS-Word. Three hard copies and a soft copy should be sent to journal 
email address( rmjrpmc@gmail.com) labeled clearly with the authors’ names, file name, and software program. The 
manuscript (date, title page, abstract, text, references) should be submitted as one document. All parts of the manu-
script should be type written, double-spaced, with margins of at least one inch (2.5 cm) on all sides. Manuscript 
pages should be numbered consecutively throughout the paper at the bottom right corner of the page. The title page 
should include full names of authors, academic and/or other professional affiliations, the complete mailing address 
and e-mail address of the author to whom proofs and correspondence should be sent. Original articles are usually 
upto 2700 words with maximum upto 05 tables and figures and  40 references. Review articles  should be no more 
than 2500 words long with upto 05 figures and tables and upto 50 references. Case reports are upto 2000 words long, 
with maximum of three (3) tables and figures with up to 25 references. Photographs/ photomicrographs/ diagrams 
should be referred as figures. Generic name of the drug (if any) should be used. Most editorials are solicited, but we 
are delighted to consider unsolicited editorials of usually upto 750 words which will be externally peer reviewed, 
with maximum 01 tables and figures and 10 references. Contributions for the personal view column are always 
welcome and should contain upto 2500 words. Letters to editors should normally be not more than 400 words, with 
not more than five references. We also receive book review/article review/electronic media review and conference 
report within 400-800 words and 1000 words respectively. Justified comments on any published article in JRMC are 
also acceptable.

Title page: The title page should include, i) Complete title of the article ii) Name of each author with highest academ-
ic qualification and signature iii) Institutional affiliation of each author iv) Name and address of author responsible 
for correspondence. Involvement of co-author should be relevant with the study and self-explanatory to the work. 
Abstract: Each paper requires a structured abstract (includes Background, Methods, Results, Conclusion and Key 
words) of not more than 150 words summarizing the significant information and findings. Authors must give from two 
to four key words that identify the most important subjects covered by the paper. Abbreviations, diagrams and 
references in the abstract should be avoided.

Author Guidelines



Journal of Rangpur Medical College

VI

Text: The body of the text should be divided into the following sections: Introduction, Materials and Methods, 
Results, Discussion and Conclusion.

Referencing:  
1. Books: print / electronic
 Surname Initials of Author/Editor. (if it is an editor/editors always put (ed./eds.) after the name) Title: Subtitle. (if 

present) Edition. (if not the first edition) Place of publication (if there is more than one place listed, use the first 
named) :Publisher; Year of publication.URL [Date of access]. or DOI. (if electronic) 

 (Include names of all authors/editors of chapter and book. If you have more than six authors/editors, list only the 
first six followed by “et al”.) 

 Mason J. Concepts in dental public health. Philadelphia: Lippincott Williams & Wilkins; 2005. (single author & 
1st edition) 

 Fauci AS, Braunwald E, Kasper DL, Hauser SL, Longo DL, Jameson JL, et al., editors. Harrison’s principles of 
internal medicine. 17th ed. New York: McGraw Hill; 2008. (more than 6 editors) 

 Grech ED. ABC of interventional cardiology. 2nd ed. Chichester: Wiley blackwell;2011. https://ebookcentral. 
proquest.com/lib/imperial/detail.action? docID=822522 [Accessed 6th July 2017]. (electronic book) 

 Canadian Dental Hygienists Association. Dental hygiene: definition and scope. Ottawa: Canadian Dental 
Hygienists Association; 1995. (Organization as Author )

 Scott’s Canadian dental directory 2008. 9th ed. Toronto: Scott’s Directories; 2007. (No author/editor ) 
 Canada. Environmental Health Directorate. Radiation protection in dentistry: recommended safety procedures 

for the use of dental x-ray equipment. Safety Code 30. Ottawa: Ministry of Health; 2000. (Government Docu-
ment) 

2. Chapter in an edited book/ eBook 
 Surname Initials of Author of the chapter. Title of chapter. followed by In:Editor (always put (ed./eds) after the 

name). Title of book. Edition. (if not the first edition) Place of publication (if there is more than one place listed, 
use the first named) :Publisher; Year of publication: Page numbers.  URL [Date of access]. or DOI. (if electronic 
book) 

 Moran MJ. Engineering thermodynamics. In: Kreith F, Goswami DY,eds. The CRC handbook of mechanical 
engineering. 2nd ed. Boca Raton, FL: CRC Press; 2005:75 - 81. (Chapter from printed Book)

 Pepi M, Tamborini G. Three-dimensional echocardiography. In: Sarti A, Lorini L, eds. Textbook of Echocardiog-
raphy for Intensivists and Emergency Physicians. Springer; 2019:57-70. doi:10.1007/978-3-319-99891-6. 
(Chapter from an eBook)  

3. Journal articles 
 Surname Initials of Author. Title of article. Title of journal. (abbreviated)  Year of Publication month of publi-

cation;  (if month is available mention in initial 3 alphabets )  volume(issue):Page Numbers. URL [Date of 
access]. or DOI. (if electronic journal) 

 Haas AN, de Castro GD, Moreno T, Susin C, Albandar JM, Oppermann RV, et al. Azithromycin as a adjunc-
tive treatment of aggressive periodontitis: 12-months randomized clinical trial. J Clin Periodontol. 2008 Aug; 
35(8): 696-704. (printed Journal) 

 Wheelis M. Investigating disease outbreaks under a protocol to the biological and toxin weapons convention. 
Emerg Infect Dis. 2000 Nov-Dec;6(6):595-600. doi: 10.3201/eid0606.000607. (electronic Journal) 

4.  Web page/website
 Surname Initials of Author/Editor (use the corporate author if no individual author or editor is named). 

Title. URL. [Date of access] 
 European Space Agency. Rosetta: rendezvous with a comet.http://rosetta.esa.int [Accessed 15th June 2015]. 

5. Report
 Surname Initials of Author/Editor. (if it is an editor always put (ed.) after the name) Title. Organisation. Report 

number: (this should be followed by the actual number in figures) Year of publication. 
 Leatherwood S. Whales, dolphins, and porpoises of the western North Atlantic. U.S.Dept. of Commerce. Report 

number: 63, 2001.

6. Guidelines
 Surname Initials  of Author/corporate author. (Use the full name of NICE at the time of publication e.g. National 

Institute for Health and Care Excellence (NICE)) Title [No. of guideline if available]. Date of publication.URL. (if 
available) [Date of access]

 National Institute for Health and Care Excellence (NICE), Tuberculosis: NICE Guideline[NG33]. 2016.https:// 
www.nice.org.uk/guidance/ng33/resources/tuberculosis-1837390683589. [Accessed 27th May 2017].



VII

Journal of Rangpur Medical College

7. Conference proceedings: whole
 Surname Initials of Editor/Organisation (if an editor/editors always put (ed./eds.) after the name).Title. Place of 

publication :Publisher; Year of publication.
 Edge BL. Coastal engineering 2000: conference proceedings, July 16-21, 2000, Sydney Convention & Exhibition 

Centre,Sydney, Australia. Reston, VA: ASCE; 2001.

8. Conference proceedings: individual paper
 Surname Initials of Author. Title of conference paper. followed by In:Editor/Organisation (if an editor/edi-

tors always put (ed./eds.) after the name). Title. Place of publication: Publisher; Year of publication: Page 
numbers.

 Wittke M. Design, construction, supervision and long-term behaviour of tunnels in swelling rock. In: Van 
Cotthem A,Charlier R, Thimus JF, Tshibangu JP. (eds.) Eurock2006: multiphysics coupling and long term 
behaviour in rock

 mechanics: proceedings of the International Symposium of the International Society for Rock Mechanics, 
EUROCK2006,9-12 May 2006, Liège, Belgium. London: Taylor & Francis; 2006:27-29.

9. Theses/ dissertation
 Surname Initials of Author.Title.Type of thesis. Academic institution;Year of publication.
 Leckenby RJ. Dynamic characterisation and fluid flow modelling of fractured reservoirs. PhD thesis. Imperial 

College London; 2005.  

Ethical approval: 
The authors should mention the name of the ethical approval authority of their study in Materials and Methods 
section, if the study has been done on human subjects, laboratory samples or laboratory animals. Manuscript based 
on the study involving human subjects should have been conducted in accordance to the ethical standards laid 
down in the ‘1964 Declaration of Helsinki’ revised in the year 2000. 

Acknowledgement:  
Acknowledgement, if any, should be placed at the end of the body of the text and be limited to no more than 100 
words. This section may be used to acknowledge the help of those who do not qualify for authorship or to 
acknowledge funding, donated resources, or significant material contributions to the research.

IIIustrations: 
Illustrations submitted (line drawings, photos, photomicrographs etc) should be clean originals or digital files. 
Digital files are recommended for highest quality reproduction and should follow these guidelines: - 300 dpi or 
higher - sized to fit on journal page - JPG and GIF formats are preferred - should be submitted as separate files, not 
embedded in text files.

Tables and Figures:
Tables should be embedded in the text. All figures should be included as one separate sheet or file. A short 
descriptive title should appear above each table with a clear legend and any footnotes suitably identified below.
All units must be included. Figures should be completely labeled, taking into account necessary size reduction. 
Captions should be typed, double-spaced, on a separate sheet. All original figures should be clearly marked in 
pencil on the reverse side with the number, author’s name and edge indicated.

Footnotes:
For uniformity of style, authors should use symbols for footnotes such as *. 

Professor Dr. Shah Md. Sarwer Jahan
Editor
Journal of Rangpur Medical College
Professor, Department of Medicine
Rangpur Medical College
E-mail: jahansarwer@gmail.com





1

1. Professor
 Department of Medicine
 Rangpur Medical College
 Mobile: 01712787838
 E-mail: jahansarwer@gmail.com
2. Senior consultant
 Department of Pediatrics
 Rangpur Medical College

Monkeypox: A Contemporary Review for Healthcare Professionals
Shah Md. Sarwer Jahan1, SM Nurun Nabi2

Editorial

J Rang Med Col. September 2022; Vol. 7, No. 2:1-3

The recent monkeypox outbreak in many coun-
tries is the largest in history to occur outside of 
Africa. Monkeypox is an emerging zoonotic 
disease having significant epidemic potential 
because of the increasing occurrence of human 
outbreaks in recent years.1,2 As public health 
entities work to contain the current outbreak, 
healthcare professionals globally are aiming to 
become familiar with the various clinical presenta-
tions as previously observed and the management 
of this infection. We present in this review an 
updated overview of monkeypox for healthcare 
professionals in the context of the ongoing 
outbreaks. In 2022, outbreak of monkeypox in 
both endemic and non-endemic regions has 
generated significant international interest. This 
once-neglected zoonotic virus was endemic to 
West and Central Africa, monkeypox virus was 
first identified in 19583 and first in human case was 
reported in 1970 in the Democratic Republic of 
Congo.4 Over the past 50 years, sporadic 
outbreaks have been reported mainly in African 
countries, with several thousands of  humen 
reported being infected to date. The cumulative 
effects of deforestation, population growth, 
encroachment on animal reservoir habitats, 
increasing human movement, and enhanced 
global interconnectedness have made this possi-
bility more real in the last 20 years.5 With recent 
increasing case numbers being reported in many 
countries, it is important for clinicians everywhere 

to update their knowledge of this zoonotic infec-
tion, including its prevention, clinical manage-
ment, prophylaxis, and basics of infection control, 
to understand the broader implications of the 
current outbreak.6-8 

Monkeypox belongs to the Poxviridae family, the 
Chordopoxvirinae subfamily, and the genus 
Orthopoxvirus, has a wide range of potential host 
organisms, which has allowed it to circulate in 
wild animals including birds, reptiles, insects and 
mammals for a prolonged period of time while 
sporadically causing human disease through 
spillover events.9-10

Monkeypox is endemic in the tropical rainforest 
regions of Central and West African countries, 
specially Cameroon, Central African Republic, 
Democratic Republic of the Congo (DRC), Cote 
d’Ivoire, Gabon, Liberia, Nigeria, Republic of the 
Congo and Sierra Leone. Most cases arise sporadi-
cally or occur in the context of localized 
outbreaks.6-8 
Cases outside endemic countries are typically 
linked to international travel or importation of 
animals infected with MPXV. Before the recent 
outbreak, cases outside of Africa had previously 
been reported in the United States, United King-
dom (UK), Israel, and Singapore. The Central 
African clade and the West African clade are the 2 
distinct genetic clades of the MPXV. Infection   
with the West African clade typically results in a 
more self-limited disease, with case-fatality rates 
estimated to be approximately 3-6%, whereas the 
Central African (Congo Basin) clade has historical-
ly been associated with higher transmissibility and 
higher case-fatality rate about 10%. The definitive 
animal reservoir of MPXV has not been identified. 
Transmission between animal-to-human occurs 
via bites and scratches from infected animals, also 
preparation and handling of infected animal prod-
ucts (bushmeat) may also result in transmission. 
Human-to-human transmission is thought to occur 
via direct skin-to-skin contact with lesions on the 
skin, through indirect contact with contaminated 
fomites, such as bedding or clothing and  through 
respiratory secretions containing live virus. 

Historically, patients have usually presented with 
prodromal symptoms, including fever, headaches, 

chills, malaise, and lymphadenopathy, followed 
by development of a characteristic rash. The rash 
begins as a macule and then progresses to papules, 
vesicles, pustules, and scabs and usually starts in 
the mouth, and then spreads to the face and 
extremities, including the palms and soles. Pain 
can be prominent, but it is not universally present, 
and pruritus can occur at the healing stage. Unlike 
chickenpox, skin lesions due to monkeypox tend 
to be similar in size, 10 to 150 in number, typically 
present at the same stage and can persist for up to 
4 weeks. Patients are infectious from the time 
symptoms start (presumed to include prodromal 
symptoms before the appearance of the rash) until 
the lesions scab and fall off, with a new layer of 
skin being formed. In rare instances, complications 
can occur, such as bacterial super infection, 
encephalitis, pneumonitis, and conjunctivitis/kera-
titis. The timeframe for developing complications 
and their rates have not been systematically deter-
mined. In the current 2022 outbreak, many 
patients presented with atypical features, like 
characteristic rash was limited to the genital, 
perigenital, and perianal areas and present at 
different stages of development and sometimes 
patients presented with only mild or absent 
prodromal symptoms, which may begin after onset 
of a localized rash.11

When there is clinical suspicion, clinicians should 
ask about travel and sexual history and any history 
of close contacts (include sleeping in the same 
room, drinking or eating from the same container, 
living in the same residence, etc.) with people with 
a similar rash or suspected or confirmed monkey-
pox infection. More importantly, absence of travel 
history or history of close contact with a rash or 
with suspected or confirmed monkeypox infection 
should not exclude the possibility of this diagnosis. 
A thorough skin examination should also be 
performed. The optimal diagnostic procedure for a 
patient with suspected active monkeypox infection 
is to obtain more than 1 specimen from 2 separate 
skin lesions on different parts of the body, and 
lesions should be unroofed to adequately sample 
virus containing secretions and then send for 
molecular testing by PCR. Cell culture provides 
virus strains for further characterization, but it is 
restricted to accredited biosafety level 3 reference 
laboratories. Serological testing can potentially be 
helpful in epidemiologic investigations, retrospec-
tive diagnosis of past infections, and diagnosis of 

late clinical manifestations, such as encephalitis.12

 The mainstay of clinical management for typical 
monkeypox infection is supportive care includes 
maintenance of adequate fluid balance as there is 
possibility of increased insensible fluid losses from 
the skin, decreased oral intake, and vomiting or 
diarrhea. Other measures such as hemodynamic 
support, supplemental oxygen, or other respiratory 
support and treatment of bacterial super infections 
of skin lesions should be considered where 
indicated.13

At the present time, there is no specific treatment 
approved for monkeypox virus infection. Howev-
er, there are  some antiviral agents that have activi-
ty against MPXV, including cidofovir, brincidofo-
vir (a lipid-conjugate prodrug of cidofovir), and 
tecovirimat. In addition to antiviral agents, intrave-
nous vaccinia immune globulin (VIGIV), which is 
licensed for the treatment of complications from 
smallpox (vaccinia) vaccination, may be autho-
rized for use to treat monkeypox and other pox 
viruses during an outbreak.14

Contact tracing is crucial for controlling the spread 
of monkeypox. Types of contact  are face-to-face 
contact, direct physical contact (including sexual 
contact), and contact with contaminated fomites 
such as bedding or other objects with shared use. 
In the healthcare setting, anyone who has had 
contact with the patient of monkeypox (staff, 
roommates, visitors) should be identified. If some-
one is exposed to a person with monkeypox, they 
should be monitored for symptoms like fever, 
chills, rash, and lymphadenopathy for 21 days 
after the last exposure and offered vaccination as 
PEP were appropriate.13

The ongoing global outbreak of monkeypox is one 
of the largest in history, with chains of transmission 
occurring in multiple countries and occurring 
outside of regions where monkeypox is known to 
be endemic. With the world still in a global 
pandemic caused by another emerging zoonotic 
virus, severe acute respiratory syndrome coronavi-
rus 2(SARS-CoV-2) the current situation with mon-
keypox, although serious, is different. It is less 
likely that the ongoing monkeypox outbreaks will 
lead to a global pandemic on the scale of 
COVID-19. MPXV is not a novel virus, and there is 
experience from previous outbreaks regarding 
how to prevent propagation of the infection. More 
importantly, the transmission of monkeypox is also 
substantially different from that of SARS-CoV-2. 

However, monkeypox is new to many clinicians, 
who understandably do not have extensive experi-
ence in diagnosing or treating cases of the disease.
Now is the high time to adopt a global approach 
that addresses this problem definitively not only in 
wealthy countries but also, critically, in the 
endemic countries that have been responding to 
monkeypox for decades.
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The recent monkeypox outbreak in many coun-
tries is the largest in history to occur outside of 
Africa. Monkeypox is an emerging zoonotic 
disease having significant epidemic potential 
because of the increasing occurrence of human 
outbreaks in recent years.1,2 As public health 
entities work to contain the current outbreak, 
healthcare professionals globally are aiming to 
become familiar with the various clinical presenta-
tions as previously observed and the management 
of this infection. We present in this review an 
updated overview of monkeypox for healthcare 
professionals in the context of the ongoing 
outbreaks. In 2022, outbreak of monkeypox in 
both endemic and non-endemic regions has 
generated significant international interest. This 
once-neglected zoonotic virus was endemic to 
West and Central Africa, monkeypox virus was 
first identified in 19583 and first in human case was 
reported in 1970 in the Democratic Republic of 
Congo.4 Over the past 50 years, sporadic 
outbreaks have been reported mainly in African 
countries, with several thousands of  humen 
reported being infected to date. The cumulative 
effects of deforestation, population growth, 
encroachment on animal reservoir habitats, 
increasing human movement, and enhanced 
global interconnectedness have made this possi-
bility more real in the last 20 years.5 With recent 
increasing case numbers being reported in many 
countries, it is important for clinicians everywhere 

to update their knowledge of this zoonotic infec-
tion, including its prevention, clinical manage-
ment, prophylaxis, and basics of infection control, 
to understand the broader implications of the 
current outbreak.6-8 

Monkeypox belongs to the Poxviridae family, the 
Chordopoxvirinae subfamily, and the genus 
Orthopoxvirus, has a wide range of potential host 
organisms, which has allowed it to circulate in 
wild animals including birds, reptiles, insects and 
mammals for a prolonged period of time while 
sporadically causing human disease through 
spillover events.9-10

Monkeypox is endemic in the tropical rainforest 
regions of Central and West African countries, 
specially Cameroon, Central African Republic, 
Democratic Republic of the Congo (DRC), Cote 
d’Ivoire, Gabon, Liberia, Nigeria, Republic of the 
Congo and Sierra Leone. Most cases arise sporadi-
cally or occur in the context of localized 
outbreaks.6-8 
Cases outside endemic countries are typically 
linked to international travel or importation of 
animals infected with MPXV. Before the recent 
outbreak, cases outside of Africa had previously 
been reported in the United States, United King-
dom (UK), Israel, and Singapore. The Central 
African clade and the West African clade are the 2 
distinct genetic clades of the MPXV. Infection   
with the West African clade typically results in a 
more self-limited disease, with case-fatality rates 
estimated to be approximately 3-6%, whereas the 
Central African (Congo Basin) clade has historical-
ly been associated with higher transmissibility and 
higher case-fatality rate about 10%. The definitive 
animal reservoir of MPXV has not been identified. 
Transmission between animal-to-human occurs 
via bites and scratches from infected animals, also 
preparation and handling of infected animal prod-
ucts (bushmeat) may also result in transmission. 
Human-to-human transmission is thought to occur 
via direct skin-to-skin contact with lesions on the 
skin, through indirect contact with contaminated 
fomites, such as bedding or clothing and  through 
respiratory secretions containing live virus. 

Historically, patients have usually presented with 
prodromal symptoms, including fever, headaches, 

chills, malaise, and lymphadenopathy, followed 
by development of a characteristic rash. The rash 
begins as a macule and then progresses to papules, 
vesicles, pustules, and scabs and usually starts in 
the mouth, and then spreads to the face and 
extremities, including the palms and soles. Pain 
can be prominent, but it is not universally present, 
and pruritus can occur at the healing stage. Unlike 
chickenpox, skin lesions due to monkeypox tend 
to be similar in size, 10 to 150 in number, typically 
present at the same stage and can persist for up to 
4 weeks. Patients are infectious from the time 
symptoms start (presumed to include prodromal 
symptoms before the appearance of the rash) until 
the lesions scab and fall off, with a new layer of 
skin being formed. In rare instances, complications 
can occur, such as bacterial super infection, 
encephalitis, pneumonitis, and conjunctivitis/kera-
titis. The timeframe for developing complications 
and their rates have not been systematically deter-
mined. In the current 2022 outbreak, many 
patients presented with atypical features, like 
characteristic rash was limited to the genital, 
perigenital, and perianal areas and present at 
different stages of development and sometimes 
patients presented with only mild or absent 
prodromal symptoms, which may begin after onset 
of a localized rash.11

When there is clinical suspicion, clinicians should 
ask about travel and sexual history and any history 
of close contacts (include sleeping in the same 
room, drinking or eating from the same container, 
living in the same residence, etc.) with people with 
a similar rash or suspected or confirmed monkey-
pox infection. More importantly, absence of travel 
history or history of close contact with a rash or 
with suspected or confirmed monkeypox infection 
should not exclude the possibility of this diagnosis. 
A thorough skin examination should also be 
performed. The optimal diagnostic procedure for a 
patient with suspected active monkeypox infection 
is to obtain more than 1 specimen from 2 separate 
skin lesions on different parts of the body, and 
lesions should be unroofed to adequately sample 
virus containing secretions and then send for 
molecular testing by PCR. Cell culture provides 
virus strains for further characterization, but it is 
restricted to accredited biosafety level 3 reference 
laboratories. Serological testing can potentially be 
helpful in epidemiologic investigations, retrospec-
tive diagnosis of past infections, and diagnosis of 

late clinical manifestations, such as encephalitis.12

 The mainstay of clinical management for typical 
monkeypox infection is supportive care includes 
maintenance of adequate fluid balance as there is 
possibility of increased insensible fluid losses from 
the skin, decreased oral intake, and vomiting or 
diarrhea. Other measures such as hemodynamic 
support, supplemental oxygen, or other respiratory 
support and treatment of bacterial super infections 
of skin lesions should be considered where 
indicated.13

At the present time, there is no specific treatment 
approved for monkeypox virus infection. Howev-
er, there are  some antiviral agents that have activi-
ty against MPXV, including cidofovir, brincidofo-
vir (a lipid-conjugate prodrug of cidofovir), and 
tecovirimat. In addition to antiviral agents, intrave-
nous vaccinia immune globulin (VIGIV), which is 
licensed for the treatment of complications from 
smallpox (vaccinia) vaccination, may be autho-
rized for use to treat monkeypox and other pox 
viruses during an outbreak.14

Contact tracing is crucial for controlling the spread 
of monkeypox. Types of contact  are face-to-face 
contact, direct physical contact (including sexual 
contact), and contact with contaminated fomites 
such as bedding or other objects with shared use. 
In the healthcare setting, anyone who has had 
contact with the patient of monkeypox (staff, 
roommates, visitors) should be identified. If some-
one is exposed to a person with monkeypox, they 
should be monitored for symptoms like fever, 
chills, rash, and lymphadenopathy for 21 days 
after the last exposure and offered vaccination as 
PEP were appropriate.13

The ongoing global outbreak of monkeypox is one 
of the largest in history, with chains of transmission 
occurring in multiple countries and occurring 
outside of regions where monkeypox is known to 
be endemic. With the world still in a global 
pandemic caused by another emerging zoonotic 
virus, severe acute respiratory syndrome coronavi-
rus 2(SARS-CoV-2) the current situation with mon-
keypox, although serious, is different. It is less 
likely that the ongoing monkeypox outbreaks will 
lead to a global pandemic on the scale of 
COVID-19. MPXV is not a novel virus, and there is 
experience from previous outbreaks regarding 
how to prevent propagation of the infection. More 
importantly, the transmission of monkeypox is also 
substantially different from that of SARS-CoV-2. 

However, monkeypox is new to many clinicians, 
who understandably do not have extensive experi-
ence in diagnosing or treating cases of the disease.
Now is the high time to adopt a global approach 
that addresses this problem definitively not only in 
wealthy countries but also, critically, in the 
endemic countries that have been responding to 
monkeypox for decades.
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The recent monkeypox outbreak in many coun-
tries is the largest in history to occur outside of 
Africa. Monkeypox is an emerging zoonotic 
disease having significant epidemic potential 
because of the increasing occurrence of human 
outbreaks in recent years.1,2 As public health 
entities work to contain the current outbreak, 
healthcare professionals globally are aiming to 
become familiar with the various clinical presenta-
tions as previously observed and the management 
of this infection. We present in this review an 
updated overview of monkeypox for healthcare 
professionals in the context of the ongoing 
outbreaks. In 2022, outbreak of monkeypox in 
both endemic and non-endemic regions has 
generated significant international interest. This 
once-neglected zoonotic virus was endemic to 
West and Central Africa, monkeypox virus was 
first identified in 19583 and first in human case was 
reported in 1970 in the Democratic Republic of 
Congo.4 Over the past 50 years, sporadic 
outbreaks have been reported mainly in African 
countries, with several thousands of  humen 
reported being infected to date. The cumulative 
effects of deforestation, population growth, 
encroachment on animal reservoir habitats, 
increasing human movement, and enhanced 
global interconnectedness have made this possi-
bility more real in the last 20 years.5 With recent 
increasing case numbers being reported in many 
countries, it is important for clinicians everywhere 

to update their knowledge of this zoonotic infec-
tion, including its prevention, clinical manage-
ment, prophylaxis, and basics of infection control, 
to understand the broader implications of the 
current outbreak.6-8 

Monkeypox belongs to the Poxviridae family, the 
Chordopoxvirinae subfamily, and the genus 
Orthopoxvirus, has a wide range of potential host 
organisms, which has allowed it to circulate in 
wild animals including birds, reptiles, insects and 
mammals for a prolonged period of time while 
sporadically causing human disease through 
spillover events.9-10

Monkeypox is endemic in the tropical rainforest 
regions of Central and West African countries, 
specially Cameroon, Central African Republic, 
Democratic Republic of the Congo (DRC), Cote 
d’Ivoire, Gabon, Liberia, Nigeria, Republic of the 
Congo and Sierra Leone. Most cases arise sporadi-
cally or occur in the context of localized 
outbreaks.6-8 
Cases outside endemic countries are typically 
linked to international travel or importation of 
animals infected with MPXV. Before the recent 
outbreak, cases outside of Africa had previously 
been reported in the United States, United King-
dom (UK), Israel, and Singapore. The Central 
African clade and the West African clade are the 2 
distinct genetic clades of the MPXV. Infection   
with the West African clade typically results in a 
more self-limited disease, with case-fatality rates 
estimated to be approximately 3-6%, whereas the 
Central African (Congo Basin) clade has historical-
ly been associated with higher transmissibility and 
higher case-fatality rate about 10%. The definitive 
animal reservoir of MPXV has not been identified. 
Transmission between animal-to-human occurs 
via bites and scratches from infected animals, also 
preparation and handling of infected animal prod-
ucts (bushmeat) may also result in transmission. 
Human-to-human transmission is thought to occur 
via direct skin-to-skin contact with lesions on the 
skin, through indirect contact with contaminated 
fomites, such as bedding or clothing and  through 
respiratory secretions containing live virus. 

Historically, patients have usually presented with 
prodromal symptoms, including fever, headaches, 

chills, malaise, and lymphadenopathy, followed 
by development of a characteristic rash. The rash 
begins as a macule and then progresses to papules, 
vesicles, pustules, and scabs and usually starts in 
the mouth, and then spreads to the face and 
extremities, including the palms and soles. Pain 
can be prominent, but it is not universally present, 
and pruritus can occur at the healing stage. Unlike 
chickenpox, skin lesions due to monkeypox tend 
to be similar in size, 10 to 150 in number, typically 
present at the same stage and can persist for up to 
4 weeks. Patients are infectious from the time 
symptoms start (presumed to include prodromal 
symptoms before the appearance of the rash) until 
the lesions scab and fall off, with a new layer of 
skin being formed. In rare instances, complications 
can occur, such as bacterial super infection, 
encephalitis, pneumonitis, and conjunctivitis/kera-
titis. The timeframe for developing complications 
and their rates have not been systematically deter-
mined. In the current 2022 outbreak, many 
patients presented with atypical features, like 
characteristic rash was limited to the genital, 
perigenital, and perianal areas and present at 
different stages of development and sometimes 
patients presented with only mild or absent 
prodromal symptoms, which may begin after onset 
of a localized rash.11

When there is clinical suspicion, clinicians should 
ask about travel and sexual history and any history 
of close contacts (include sleeping in the same 
room, drinking or eating from the same container, 
living in the same residence, etc.) with people with 
a similar rash or suspected or confirmed monkey-
pox infection. More importantly, absence of travel 
history or history of close contact with a rash or 
with suspected or confirmed monkeypox infection 
should not exclude the possibility of this diagnosis. 
A thorough skin examination should also be 
performed. The optimal diagnostic procedure for a 
patient with suspected active monkeypox infection 
is to obtain more than 1 specimen from 2 separate 
skin lesions on different parts of the body, and 
lesions should be unroofed to adequately sample 
virus containing secretions and then send for 
molecular testing by PCR. Cell culture provides 
virus strains for further characterization, but it is 
restricted to accredited biosafety level 3 reference 
laboratories. Serological testing can potentially be 
helpful in epidemiologic investigations, retrospec-
tive diagnosis of past infections, and diagnosis of 

late clinical manifestations, such as encephalitis.12

 The mainstay of clinical management for typical 
monkeypox infection is supportive care includes 
maintenance of adequate fluid balance as there is 
possibility of increased insensible fluid losses from 
the skin, decreased oral intake, and vomiting or 
diarrhea. Other measures such as hemodynamic 
support, supplemental oxygen, or other respiratory 
support and treatment of bacterial super infections 
of skin lesions should be considered where 
indicated.13

At the present time, there is no specific treatment 
approved for monkeypox virus infection. Howev-
er, there are  some antiviral agents that have activi-
ty against MPXV, including cidofovir, brincidofo-
vir (a lipid-conjugate prodrug of cidofovir), and 
tecovirimat. In addition to antiviral agents, intrave-
nous vaccinia immune globulin (VIGIV), which is 
licensed for the treatment of complications from 
smallpox (vaccinia) vaccination, may be autho-
rized for use to treat monkeypox and other pox 
viruses during an outbreak.14

Contact tracing is crucial for controlling the spread 
of monkeypox. Types of contact  are face-to-face 
contact, direct physical contact (including sexual 
contact), and contact with contaminated fomites 
such as bedding or other objects with shared use. 
In the healthcare setting, anyone who has had 
contact with the patient of monkeypox (staff, 
roommates, visitors) should be identified. If some-
one is exposed to a person with monkeypox, they 
should be monitored for symptoms like fever, 
chills, rash, and lymphadenopathy for 21 days 
after the last exposure and offered vaccination as 
PEP were appropriate.13

The ongoing global outbreak of monkeypox is one 
of the largest in history, with chains of transmission 
occurring in multiple countries and occurring 
outside of regions where monkeypox is known to 
be endemic. With the world still in a global 
pandemic caused by another emerging zoonotic 
virus, severe acute respiratory syndrome coronavi-
rus 2(SARS-CoV-2) the current situation with mon-
keypox, although serious, is different. It is less 
likely that the ongoing monkeypox outbreaks will 
lead to a global pandemic on the scale of 
COVID-19. MPXV is not a novel virus, and there is 
experience from previous outbreaks regarding 
how to prevent propagation of the infection. More 
importantly, the transmission of monkeypox is also 
substantially different from that of SARS-CoV-2. 

However, monkeypox is new to many clinicians, 
who understandably do not have extensive experi-
ence in diagnosing or treating cases of the disease.
Now is the high time to adopt a global approach 
that addresses this problem definitively not only in 
wealthy countries but also, critically, in the 
endemic countries that have been responding to 
monkeypox for decades.
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Introduction:
Fasting during the daylight hours of Ramadan is an 
obligatory prayer for all eligible Muslims. Howev-
er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
refrain from both foods and drinks, people with 
diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
activity, duration of fasting, and type of medica-
tions may be relevant. So, individualized manage-
ment is required according to evidence-based 

medicine for safe fasting. Due to a lack of 
adequate evidence, it is usually based on expert 
opinion. However, International Diabetes Federa-
tion along with Diabetes & Ramadan International 
Alliance (IDF-DAR) has recently published guide-
lines 2016 for the management of people with DM 
for safe fasting. The first step for a person who 
wishes to fast is to stratify the risks of fasting. In the 
recent 2021 guideline by IDF-DAR, a risk scoring 
calculator with 14 risk elements has been suggest-
ed. People in the moderate-severe risk category 
are not allowed to fast.2 

Diabetes mellitus is a growing pandemic with 
increasing prevalence and health care burden. 
About 1/

4
th of the world population are Muslims 

and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
in an outpatient setting.7 Previous studies from 
Bangladesh supported the safety of fasting in type 
2 DM (T2DM), T1DM, and even in pregnant wom-
en.8-10 While fasting was found to deteriorate meta-
bolic status, pre-Ramadan education, counseling, 
and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.

Methods:
This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).
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Abstract:
Background: 
Risk stratification is an essential and first component of the pre-Rama-
dan assessment of patients with diabetes mellitus (DM) who wish to fast. 
Limited data are reported from Bangladesh regarding risk stratification of 
people with DM who wish to fast.
Objective: 
To determine the risk status of people with DM who wish to fast during 
Ramadan.
Methods: 
This cross-sectional observational study was done among Muslim 
people of DM with at least one year of experience of Ramadan in previ-
ous years after their diagnosis. Along with baseline characteristics, the 
individual 14 risk elements of the International Diabetes Federation and 
Diabetes & Ramadan International Alliance (IDF-DAR) risk calcula-
tor-2021 were assessed. Patients were categorized into low, moderate, 
and high risk with a total score of 0-3, 3.5-6, and ≥6.5 respectively. 
Moderate and high-risk patients were counseled about their risk of 
fasting and requested to reconsider their wishes.
Results: 
Among 569 participants, (mean age 50.97±12.02 years, male-female ratio 
36.2:63.8) 37.8%, 38.8%, and 23.4% had high, moderate, and low risk 
respectively. Risk scores were significantly higher in older age (p<0.001), 
male sex (p=0.024), residence in Chattagram than Rajshahi division 
(p=0.009) as well as housewife and businessman than other occupations 
(p=0.012). Despite knowing the risks of fasting, 88.8% of people with high 
risk and 96.8% of people with moderate risks still wished to fast. The people 
who still wished to fast despite knowing their risks of fasting had significant-
ly lower percent of macrovascular disease (p=0.039), lower creatinine 
levels (p<0.001), with a lower percent of dipstick proteinuria (p=0.010), and 
use of insulin (p=0.021) than those who changed their decision.
Conclusions: 
Nearly 90% of persons with DM with moderate/high risk for fasting still 
wished to fast despite their exemption. These at-risk population needs 
guidance, monitoring, and follow-up for safe fasting. 
Keywords: Ramadan, Fasting, Diabetes Mellitus, IDF-DAR risk stratifica-
tion, Bangladesh

Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.

Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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Introduction:
Fasting during the daylight hours of Ramadan is an 
obligatory prayer for all eligible Muslims. Howev-
er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
refrain from both foods and drinks, people with 
diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
activity, duration of fasting, and type of medica-
tions may be relevant. So, individualized manage-
ment is required according to evidence-based 

medicine for safe fasting. Due to a lack of 
adequate evidence, it is usually based on expert 
opinion. However, International Diabetes Federa-
tion along with Diabetes & Ramadan International 
Alliance (IDF-DAR) has recently published guide-
lines 2016 for the management of people with DM 
for safe fasting. The first step for a person who 
wishes to fast is to stratify the risks of fasting. In the 
recent 2021 guideline by IDF-DAR, a risk scoring 
calculator with 14 risk elements has been suggest-
ed. People in the moderate-severe risk category 
are not allowed to fast.2 

Diabetes mellitus is a growing pandemic with 
increasing prevalence and health care burden. 
About 1/

4
th of the world population are Muslims 

and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
in an outpatient setting.7 Previous studies from 
Bangladesh supported the safety of fasting in type 
2 DM (T2DM), T1DM, and even in pregnant wom-
en.8-10 While fasting was found to deteriorate meta-
bolic status, pre-Ramadan education, counseling, 
and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.

Methods:
This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).

Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.

Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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Introduction:
Fasting during the daylight hours of Ramadan is an 
obligatory prayer for all eligible Muslims. Howev-
er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
refrain from both foods and drinks, people with 
diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
activity, duration of fasting, and type of medica-
tions may be relevant. So, individualized manage-
ment is required according to evidence-based 

medicine for safe fasting. Due to a lack of 
adequate evidence, it is usually based on expert 
opinion. However, International Diabetes Federa-
tion along with Diabetes & Ramadan International 
Alliance (IDF-DAR) has recently published guide-
lines 2016 for the management of people with DM 
for safe fasting. The first step for a person who 
wishes to fast is to stratify the risks of fasting. In the 
recent 2021 guideline by IDF-DAR, a risk scoring 
calculator with 14 risk elements has been suggest-
ed. People in the moderate-severe risk category 
are not allowed to fast.2 

Diabetes mellitus is a growing pandemic with 
increasing prevalence and health care burden. 
About 1/

4
th of the world population are Muslims 

and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
in an outpatient setting.7 Previous studies from 
Bangladesh supported the safety of fasting in type 
2 DM (T2DM), T1DM, and even in pregnant wom-
en.8-10 While fasting was found to deteriorate meta-
bolic status, pre-Ramadan education, counseling, 
and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.

Methods:
This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).

Table-I: Elements for risk calculation and suggested risk score for people with DM who seek to fast 
during Ramadan (N=569)

Sl Risk element Sc. No. (%) Sl Risk element Sc. No. (%)

1. Type of diabetes mellitus

Type 1 DM 1 4(0.7)

Others 0 565(99.3)

Duration of DM (years)

≥10 1 181(31.8)

<10 0 388(68.2)

Presence of hypoglycemia 

Hypoglycemia unawareness 6.5 3(0.5)

Recent severe hypoglycemia 5.5 18(3.2)

Multiple weekly hypoglycemia 3.5 12(2.1)

Hypoglycemia less than 1 time per week 1 53(9.3)

No hypoglycemia 0 483(84.9)

Level of glycemic control by HbA1c (%)

>9.0 (11.7 mmol/L) 2 222(39.0)

7.5- 9.0(9.4 - 11.7 mmol/L) 1 171(30.1)

<7.5 (9.4 mmol/L) 0 176(30.9)

Type of treatment 

Multiple daily mixed insulin injections  3 219(38.5)

Basal bolus/insulin pump 2.5 34(6.0)

Once daily mixed insulin 2 30(5.3)

Glibenclamide 1 1(0.2)

Gliclazide/ MR or Glimepiride or Repaglinide 0.5 177(31.1)

Others not on SU or insulin 0 108(19.0)

Self-monitoring of blood glucose

Indicated but not conducted 2 180(31.6)

Indicated but conducted sub-optimally 1 222(39.0)

Conducted as indicated 0 167(29.3)

Acute complications 

DKA/HONK in last 3 months 3 2(0.4)

DKA/HONK in last 6 months 2 5(0.9)

DKA/HONK in last 12 months 1 9(1.6)

No DKA/HONK 0 553(97.2)

Macrovascular disease complications or comorbidities

Unstable MVD 8(1.4)

Stable MVD 96(16.9)

No MVD 465(81.7)

Renal impairment (eGFR)

<30 ml/min 11(1.9)

30 - 45 ml/min 35(6.2)

45 - 60 ml/min 71(12.5)

>60 ml/min 452(79.4)

Pregnancy

Pregnant not within targets 3(0.5)

Pregnant within targets 1(0.2)

Not pregnant 565(99.3)

Frailty and cognitive function

Impaired cognitive function or frail 10(1.8)

>70 years with no home supports 14(2.5)

No frailty or loss in cognitive functions 545(95.8)

Physical labour

Highly intense physical labour 4(0.7)

Moderate intense physical labour 14(2.5)

No physical labour 545(95.8)

Previous ramadan experience

Overall negative experience 52(9.1)

No negative or positive experience 517(90.9)

Fasting hours

≥16 hours 0(0.0)

<16 hours 569(100.0)
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Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.

Min, Max: 0, 25; median (IQR): 5.5 (3.5 – 8.0)
DKA: Diabetic Ketoacidosis
HONC: Hyperglycaemic Hyperosmolar Nonketot-
ic Comae
GFR: Estimated glomerular filtration rate
MVD: Macrovascular disease

Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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Introduction:
Fasting during the daylight hours of Ramadan is an 
obligatory prayer for all eligible Muslims. Howev-
er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
refrain from both foods and drinks, people with 
diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
activity, duration of fasting, and type of medica-
tions may be relevant. So, individualized manage-
ment is required according to evidence-based 

medicine for safe fasting. Due to a lack of 
adequate evidence, it is usually based on expert 
opinion. However, International Diabetes Federa-
tion along with Diabetes & Ramadan International 
Alliance (IDF-DAR) has recently published guide-
lines 2016 for the management of people with DM 
for safe fasting. The first step for a person who 
wishes to fast is to stratify the risks of fasting. In the 
recent 2021 guideline by IDF-DAR, a risk scoring 
calculator with 14 risk elements has been suggest-
ed. People in the moderate-severe risk category 
are not allowed to fast.2 

Diabetes mellitus is a growing pandemic with 
increasing prevalence and health care burden. 
About 1/

4
th of the world population are Muslims 

and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
in an outpatient setting.7 Previous studies from 
Bangladesh supported the safety of fasting in type 
2 DM (T2DM), T1DM, and even in pregnant wom-
en.8-10 While fasting was found to deteriorate meta-
bolic status, pre-Ramadan education, counseling, 
and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.

Methods:
This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).

Variables
Number

(%)
Risk scores p

Low risk
(L)

Moderate 
risk (M)

High risk
(H) p-Value

n=133 n=221 n=215

Age group, years

<45 (a) 167(29.3) 4.0(2.50-6.50)
<0.001

†

c>b>a

61(36.5) 63(37.7) 43(25.7) <0.001
ǂ 

La>Lc

Ha<Hc

45 – 59 (b) 241(42.4) 5.0(3.50-7.0) 55(22.8) 98(40.7) 88(36.5)

≥60 (c) 161(28.3) 7.0(4.50-10.25) 17(10.6) 60(37.3) 84(52.2)

Sex

Male 206(36.2) 6.0(3.50-8.63)
0.024*

44(21.4) 78(37.9) 84(40.8)
0.495

ǂ 
Female 363(63.8) 5.0(3.50-8.0) 89(24.5) 143(39.4) 131(36.1)

Residence (Division)

Dhaka (a) 257(45.2) 6.0(3.0-8.0)

0.009
†

b>c

65(25.3) 87(33.9) 105(40.9)

<0.001
ǂ 

Md>Me

Chattagram (b) 69(12.1) 6.0(4.0-9.0) 7(10.1) 28(40.6) 34(49.3)

Rajshahi (c) 114(20.0) 4.50(2.50-7.0) 36(31.6) 46(40.4) 32(28.1)

Mymenshing (d) 108(19.0) 5.0(3.50-7.0) 19(17.6) 56(51.9) 33(30.6)

Others (e) 21(3.7) 7.0(3.0-9.0) 6(28.6) 4(19.0) 11(52.4)

Occupation

Housewife (a) 333(58.5) 5.0(3.50-8.0)
0.012

†

a<d

b<d

80(24.0) 131(39.3) 122(36.6)

0.087
ǂ Businessman (b) 124(21.8) 5.0(2.50-8.0) 35(28.2) 41(33.1) 48(38.7)

Service (c) 54(9.5) 5.25(3.50-6.63) 10(18.5) 28(51.9) 16(29.6)

Others (d) 58(10.2) 6.0(4.50-11.0) 8(13.8) 21(36.2) 29(50.0)

Table-II: Risk scores, category and wish to first according to different baseline characteristics (N=569)

Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.

Within parentheses are percentages over row total for qualitative variable
Mann-Whitney U test* or Kruskal Wallis one way ANOVA with pairwise comparison by Dunn’s test† was 
done for quantitative variables
Pearson’s chi-square test with post hoc analysisǂ was done for qualitative variables

Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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Introduction:
Fasting during the daylight hours of Ramadan is an 
obligatory prayer for all eligible Muslims. Howev-
er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
refrain from both foods and drinks, people with 
diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
activity, duration of fasting, and type of medica-
tions may be relevant. So, individualized manage-
ment is required according to evidence-based 

medicine for safe fasting. Due to a lack of 
adequate evidence, it is usually based on expert 
opinion. However, International Diabetes Federa-
tion along with Diabetes & Ramadan International 
Alliance (IDF-DAR) has recently published guide-
lines 2016 for the management of people with DM 
for safe fasting. The first step for a person who 
wishes to fast is to stratify the risks of fasting. In the 
recent 2021 guideline by IDF-DAR, a risk scoring 
calculator with 14 risk elements has been suggest-
ed. People in the moderate-severe risk category 
are not allowed to fast.2 

Diabetes mellitus is a growing pandemic with 
increasing prevalence and health care burden. 
About 1/

4
th of the world population are Muslims 

and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
in an outpatient setting.7 Previous studies from 
Bangladesh supported the safety of fasting in type 
2 DM (T2DM), T1DM, and even in pregnant wom-
en.8-10 While fasting was found to deteriorate meta-
bolic status, pre-Ramadan education, counseling, 
and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.

Methods:
This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).

Variables Total Still wish to fast Change decision p-Value

No. (%) 569 407 (92.5) 33 (7.5) 

Age, years 50.97±12.02 52.24±11.75 53.27±15.73 0.714*

Female sex 363 (63.8) 258 (63.4) 19 (57.6) 0.506ǂ

Any macrovascular complication 104 (20.5) [507] 86 (23.2) [371] 12 (40.0) [30] 0.039ǂ

Any microvascular complication 224 (40.1) [559] 183 (45.5) [402] 19 (57.6) 0.182ǂ

Any other co-morbidity 343 (61.7) [556] 254 (63.2) [402] 24 (75.0) [32] 0.180ǂ

S. ALT, U/L 41.0 (32.0 – 54.0) [411] 42.0 (32.0-54.0) [299] 38.0 (32.0-48.0) [25] 0.488†

S. creatinine, mg/dL 0.95 (0.81 – 1.11) 1.0 (0.83-1.20)  1.17 (0.97-2.18)  <0.001†

Presence of dipstick proteinuria 86 (15.5) [556] 71 (17.8) [398] 12 (36.4)  0.010ǂ

HbA1C, % 8.50 (7.30 – 10.2) 8.90 (7.80-10.80) 8.51 (7.10-10.80)  0.317†

Antidiabetics’ routes

 Oral 287 (50.4) 153 (37.6) 11 (33.3) 

 Injectable 47 (8.3) 37 (9.1) 8 (24.2) 0.021ǂ

 Mixed 235 (41.3) 217 (53.3) 14 (42.4)

Table-III: Baseline characteristics of people with moderate-high risk category who wish to fast despite 
their risk (n=440)

Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.

Data were expressed in mean±SD/ median (IQR) or frequency (%) as appropriate. [Available no.]

Within (parentheses) are percentages over column total for qualitative variables and IQR for skewed 

numerical variables

Independent samples-T test*/ Mann Whitney U test† or Pearson’s chi-square testǂ was done as appropriate

Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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Introduction:
Fasting during the daylight hours of Ramadan is an 
obligatory prayer for all eligible Muslims. Howev-
er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
refrain from both foods and drinks, people with 
diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
activity, duration of fasting, and type of medica-
tions may be relevant. So, individualized manage-
ment is required according to evidence-based 

medicine for safe fasting. Due to a lack of 
adequate evidence, it is usually based on expert 
opinion. However, International Diabetes Federa-
tion along with Diabetes & Ramadan International 
Alliance (IDF-DAR) has recently published guide-
lines 2016 for the management of people with DM 
for safe fasting. The first step for a person who 
wishes to fast is to stratify the risks of fasting. In the 
recent 2021 guideline by IDF-DAR, a risk scoring 
calculator with 14 risk elements has been suggest-
ed. People in the moderate-severe risk category 
are not allowed to fast.2 

Diabetes mellitus is a growing pandemic with 
increasing prevalence and health care burden. 
About 1/

4
th of the world population are Muslims 

and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
in an outpatient setting.7 Previous studies from 
Bangladesh supported the safety of fasting in type 
2 DM (T2DM), T1DM, and even in pregnant wom-
en.8-10 While fasting was found to deteriorate meta-
bolic status, pre-Ramadan education, counseling, 
and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.

Methods:
This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).
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Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.

Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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Introduction:
Fasting during the daylight hours of Ramadan is an 
obligatory prayer for all eligible Muslims. Howev-
er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
refrain from both foods and drinks, people with 
diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
activity, duration of fasting, and type of medica-
tions may be relevant. So, individualized manage-
ment is required according to evidence-based 

medicine for safe fasting. Due to a lack of 
adequate evidence, it is usually based on expert 
opinion. However, International Diabetes Federa-
tion along with Diabetes & Ramadan International 
Alliance (IDF-DAR) has recently published guide-
lines 2016 for the management of people with DM 
for safe fasting. The first step for a person who 
wishes to fast is to stratify the risks of fasting. In the 
recent 2021 guideline by IDF-DAR, a risk scoring 
calculator with 14 risk elements has been suggest-
ed. People in the moderate-severe risk category 
are not allowed to fast.2 

Diabetes mellitus is a growing pandemic with 
increasing prevalence and health care burden. 
About 1/

4
th of the world population are Muslims 

and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
in an outpatient setting.7 Previous studies from 
Bangladesh supported the safety of fasting in type 
2 DM (T2DM), T1DM, and even in pregnant wom-
en.8-10 While fasting was found to deteriorate meta-
bolic status, pre-Ramadan education, counseling, 
and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.

Methods:
This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).

Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.
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Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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er, many Muslims observe fasting despite their 
exemption due to various physiological as well as 
advanced disease conditions.1 Due to complete 
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diabetes mellitus (DM) are at increased risk of 
glycemic variability as well as dehydration. There 
are increased risks of hypoglycemia, diabetic 

ketoacidosis, hyperglycemic hyperosmolar state, 
and thrombosis.2 With increasing DM duration 
and the development of complications, the risks of 
fasting are increased and may be life-threatening. 
People with type 1 DM (T1DM) are especially 
vulnerable to acute complications due to absolute 
insulin deficiency.3 Besides, patients’ physical 
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medicine for safe fasting. Due to a lack of 
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and the global prevalence of Muslims is increas-
ing. With the increasing prevalence of DM, the 
Muslim majority countries will be affected more.4 
Around 31% of Muslims live in South Asia. A 
survey conducted in three countries of South Asia 
including Bangladesh showed that there were 
many myths among people with DM regarding 
fasting during Ramadan.5 Bangladesh is 4th in the 
ranking of Muslim-populated countries (15.37 
million, 90.8% of the total population) in the 
world.6 More than two-thirds of Bangladeshi 
patients with DM fast for at least 15 days are found 
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en.8-10 While fasting was found to deteriorate meta-
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and drug adjustment to people with DM not only 
ensured safe fasting but also improved metabolic 
profile in Bangladeshi people with DM.11-13 How-
ever, only one-third of patients with DM visited for 
pre-Ramadan counseling with suboptimal practice 
and complications.6 Pre-Ramadan risk assessment 
facilitates individualized management. There are 
lack of data about the risk stratification of patients 
with DM who wish to fast. The aim of this study 
was to see the risk status according to IDF-DAR, 
2021 guidelines and the percentage of patients 
with DM who wish to fast despite their risk of 
fasting during Ramadan.
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This cross-sectional observational study was done 
three months prior to the onset of Ramadan, 2022 
at 14 sites in Bangladesh (five medical college 
hospitals, one Zilla hospital, and nine private 
chambers) among Muslim people of DM with at 

least one year of experience of Ramadan in previ-
ous years after their diagnosis who wished to fast 
during Ramadan, 2022. The study was conducted 
by maintaining the ethical issues as per the decla-
ration of Helsinki. Informed written consent was 
taken from each participant. Eligible participants 
were directly interviewed by the investigators to 
collect data regarding baseline characteristics, 
complications, co-morbidities, and current drug 
history. Patients were asked and investigation 
findings were checked to fill up the 14 risk 
elements of IDF-DAR risk stratification. After 
adding all the scores, the patient’s risk category 
was determined. Patients were divided into low 
(0-3), moderate (3.5-6), and high (≥6.5) risk 
category as per the guideline.2 The patients with 
moderate and high-risk groups were informed 
about their risks of fasting and then asked whether 
they still wished to fast and noted as yes or no. 
Data were entered and analyzed by SPSS software 
version 28.0. Numerical data were checked for 
distribution. Normally distributed data (age) were 
expressed in mean ± standard deviation (SD) and 
skewed data (alanine aminotransferase, ALT; 
creatinine, HbA1C, total risk score) were 
expressed in median (inter-quartile range, IQR). 
Qualitative data were expressed in frequency 
(percentage). In case of missing data, the available 
number was mentioned within the third bracket. 
Association between/among groups was analyzed 
by independent-sample T-test, Mann-Whitney U 
test, Kruskal-Wallis one-way ANOVA with 
pairwise comparison by Dunn’s test or Pearson’s 
chi-square test with post hoc analysis from adjust-
ed standardized residuals as appropriate. A 
two-tailed p-value below 0.05 was considered 
statistically significant.

Results:
The 14 risk elements and their risk scores with 
frequency (%) among the study population are shown 
in Table-I. Only four patients had T1DM. Among 
them, only one had no history of hypoglycemia and 
conducted self-monitoring of blood glucose (SMBG) 
regularly. All had HbA1C above 7.5% and two had 
acute complications in the last year. Around one-third 
of the total study, the population had DM for at least 
10 years. Around 15% had hypoglycemia of different 
frequencies. Nearly 40% had very poor glycemic 
status (>9%). Premix insulin was the most common 
insulin regimen. Around 31% took safer sulfony-

lureas. Nineteen percentage of the study population 
took antidiabetics other than insulin or sulfonylureas. 
Most of the participants did not conduct SMBG as 
indicated. Only 3% had a history of acute complica-
tions. Only 2% had unstable macrovascular disease 
and 20% had diabetic kidney disease (DKD) with an 
estimated glomerular filtration rate (eGFR) ≤60 

ml/min/1.73 m2 body surface area. Among four 
pregnant patients, three had uncontrolled DM. Most 
of the patients had no frailty or cognitive impairment. 
Most of the participants were physically inactive. 
Around 9% had an overall negative experience in the 
previous Ramadan. The duration of fasting in our 
country was less than 16 hours in 2022.

The risk category according to IDF-DAR guideline 
showed around 37.8%, 38.8% and 23.4% had 
high, moderate and low risk respectively. Despite 
knowing their risks of fasting, 88.8% of people 
with high risk and 96.8% of people with moderate 
risks still wished to fast (Figure-1).

Zigure-1: Risk category with people of DM who 
wish to fast and still wished to fast despite knowing 
their risk in moderate and severe category (N=569)
Around 42% of participants were between the age 
range of 45 and 59 years. Nearly two-thirds of the 
study population was female. Most of the partici-
pants came from Dhaka, followed by Rajshahi and 
then Mymenshing division. Housewives and 
businessmen were the two most frequent occupa-
tions. Older people and the male sex had signifi-
cantly higher risk scores. People from Chattagram 
than Rajshahi and housewife as well as service 
rather than other occupations (retired, unem-
ployed, student, driver, etc.) had significantly 
higher risk scores. Similarly, percent of high-risk 
people was significantly higher with age ≥60 
years and low-risk people were higher with age 
<45 years. Percent of moderate-risk people was 
statistically higher than coming of other divisions 
(Rangpur, Khulna, Barishal, and Sylhet) (Table-II).

Around 21% of the study population had at least 
one macrovascular complication of DM. The 
frequency of them was: ischemic heart disease (90, 
19.4%), stroke (14, 3.0%), and peripheral arterial 
disease (3, 0.7%). On the other hand, about 40% 
of the study population had at least one microvas-
cular complication. Diabetic neuropathy, diabetic 
kidney disease, and diabetic retinopathy were 
present in 25.9%, 17.7%, and 3.4% of the study 
population respectively. Only three participants 
had a complicated diabetic foot. Most of the 
participants had at least one other comorbidity 
including hypertension (49.3%), dyslipidemia 

(9.0%), hypothyroidism (7.2%), nonalcoholic fatty 
liver disease (3.2%), and others. Half (206, 50.1%) 
of the study participants had high ALT (>40 U/L), 
and 86 (15.5%) had dipstick-positive proteinuria 
(Trace: 44, +: 34, 2+: 7, 3+: 1). Around 50% of 
them took only oral, 8% took only injectable and 
41% took both types of antidiabetic drugs. Com-
parison of moderate-high risk populations who still 
wish to fast despite knowing their risks of fasting 
had a lower percent of macrovascular disease, 
lower creatinine levels with a lower percent of 
dipstick proteinuria, and use of less injectable 
antidiabetic medications. (Table-III).

Discussion:
This observational study found that around 77% of 
the study population were at moderate-high risk for 
fasting. Despite knowing their risk, 92.5% of these 
at-risk populations still insisted on fasting. These 
population had relatively a lower risk profile when 
compared to people who changed their wishes. 
Risk scores also significantly differed by baseline 
characteristics. IDF-DAR Ramadan risk stratifica-
tion is a simple and quick-to-administer calculator. 
However, it was criticized due to reliance more on 
expert opinion rather than evidence and without 
mentioning their level and grading. Besides, 
temperature and humidity were not considered 
which may be more important in tropical and 
subtropical countries.14,15 Despite these limitations, 
this is a major step in the management of DM 
patients who wish to fast. A recent DAR global 
survey reported that among 1054 patients with 
T1DM, 26.8% fasted for 30 days 60% developed 
hypoglycemia, 45% developed hyperglycemia, 
and 7% required emergency room visits or hospital 
admission. Although 1 in 4 participants could 
safely complete the full month of fasting, a signifi-
cant portion had developed DM-related complica-
tions.16 So, individualization is necessary and a 
new criteria was proposed by Hussain et al (2020) 
for people with T1DM.17 Fortunately the preva-
lence of T1DM is low in our country. In our study, 
among four patients with T1DM, two had high, one 
had moderate and one had low risk. However, one 
patient with high risk and one patient with moder-
ate risk consistently wished to fast. Previous studies 
reported from Bangladesh ensured safe fasting even 
in people with T1DM treated with conventional 
premix insulin with proper education and 
follow-up.9 The duration of DM in our patients was 
<10 years in 68.2% of the study population. A 
study from Malaysia reported that 69% of patients 
with a duration of DM ≥10 years. In that study, the 
percent of high and moderate-risk patients was 
40.5% and 33.3% respectively.14 In our study, the 
percentages of high and moderate cases were 
37.8% and 38.8% respectively. It indicates that 
people with DM from our country had developed 
complications early and performed DM-related 
recommended practices worse than in Malaysia. 
Hypoglycemia is an important barrier to fasting. 
Interestingly, the frequency of hypoglycemia 
increased during Ramadan than before Ramadan 
mainly in people with T2DM rather than 
T1DM.18,19 However, hypoglycemia before Rama-

dan is associated with hypoglycemia during Rama-
dan with a higher frequency in those using insulin 
in people with T2DM.20 Fortunately, only 15.1% of 
our study population had a history of hypoglyce-
mia and most of them had less than one episode 
per week. Hypoglycemia is usually higher in 
T1DM and can interrupt fasting in around ⅔rd of 
patients.21 Among the persons who changed their 
wish to not fast after knowing the risks of fasting 
had a history of hypoglycemia and negative experi-
ence in previous Ramadan in 36.4% for both cases 
in our study. The Malaysian study reported 53% 
and 35.2% respectively.9 In our study, the main 
causes of changing their wish were an unstable 
macrovascular disease, advanced kidney disease, 
and the use of insulin. Hyperglycemia-related 
complications also increased during Ramadan. 
Only 2.9% of our study population had a history of 
hyperglycemia-associated complications in the 
previous one-year period. The DAR 2020 global 
survey found that 16.3% of T2DM patients devel-
oped hyperglycemia.18 However, 80% did not 
break the fast. On the other hand, hyperglycemia 
occurred in 44.8% of people with T1DM and was 
more common in the first week of Ramadan.19 

Glycemic complications more commonly occurred 
in older persons (≥65 years) with T2DM and 
require more hospital care. These persons usually 
have a longer duration of DM, more macrovascular 
and microvascular complications and many have 
cognitive impairment.18 We also found higher risk 
scores in older persons with DM. Around 32% of 
our study population did not perform any SMBG at 
all. A previous study reported that around 37.5% 
did not perform SMBG during Ramadan.22 Insulin 
especially conventional premix regimen and sulfo-
nylurea are associated with an increased risk of 
hypoglycemia. However, newer generation sulfo-
nylurea is usually safe for fasting.23-25 In our study, 
around ⅓rd of patients were taking these safe sulfo-
nylureas and 38.5% of people were taking premix 
insulin. Around 39% of the study population had 
very poor (>9%) and 30% (7.5%-9%) had poor 
glycemic control. However, poor glycemic control 
might not be a barrier to fasting even in people with 
T1DM.2 The main strength of our study was the 
large study population with samples collected from 
different sites. The main limitations of this study 
were inadequate samples from some divisions of 
Bangladesh and we could not collect post-Rama-
dan follow-up data.

Conclusion:
Most of the Bangladeshi patients with DM who 
wished to fast had a moderate to high risk for 
fasting. Despite knowing the risks of fasting, more 
than 90% of patients still insisted on fasting. These 
patients’ decisions should be respected and 
advised to take and follow medical advice to 
reduce their complications. The study findings 
may help clinicians as well as policymakers to take 
necessary steps for these vulnerable people. A 
study should be conducted throughout Bangladesh 
with data collected during and after Ramadan to 
validate the IDF-DAR risk calculator for the 
Bangladeshi population. This can also help to 
develop a population-specific risk calculator for 
Bangladeshi people with DM who wish to fast.
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Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
Infection Surveillance System (NNIS) of the Centre 
for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 
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Abstract 
Background:
Surgical site infections (SSIs) is a major problem in both developed and 
developing countries. In developing countries like Bangladesh, 
infection in surgical patients has been appearing as a serious risk due to 
insurgence of drug resistance. Surgical site infections (SSIs) contribute 
significantly to increased health care costs in terms of prolonged hospi-
tal stay and lost working days. The problem was largely unexplored in 
Rangpur Medical College and Hospital, Rangpur.
Objective:
The aim of the study was to evaluate the bacteriological study on 
surgical site infections in Rangpur Medical College & Hospital.
Methods:
This cross-sectional observational study was conducted in the Depart-
ment of Surgery at Rangpur Medical College Hospital. 72 patients of all 
ages, sex who developed surgical site infection were included through 
purposive sampling for observation and clinical follow up and wound 
swab was microbiologically evaluated.
Results:
Of the 72 cases, SSI developed 30.6%  (22) following elective surgery 
and 69.4% (50)  following emergency surgery. 7 cases were associated 
with co-morbid conditions like diabetes mellitus (2), malignancy (4) and 
tuberculosis (1). Most common organisms were Escherichia coli (30 /54) 
followed by Staphylococcous aureus (14/54), Pseudomonas (07/54) and 
Klebsiella (03/54).The antibiogram pattern of the organism isolated from 
wound swab of SSIs were analyzed with commonly used antibiotics. 
Resistance of Escherichia coli to Amoxycillin, Cotrimoxazole, Doxycy-
cline and Nalidixic acid were 100%, 91.5%, 71.4% and 60.5% respec-
tively.In case of, Staphylococcus aureus 87.5% were resistant to penicil-
lin and Cotrimoxazole. Resistance of Pseudomonas spp. to Ciprofloxa-
cin, Ceftazidime and Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In case of Klebsiella spp, it showed that 100% strains were 
resistant to Amoxycillin like Esch. coli but all strains were sensitive to 
both Ceftriaxon and Imipenem.
Conclusion:
The study emphasizes the need for the evidence-based infection control 
and antibiotic prescription policies in the hospital.
Keywords: Surgical site infections, Bacterial Infection, Antibiotic 
sensitivity

other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
Infection Surveillance System (NNIS) of the Centre 
for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 

other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
Infection Surveillance System (NNIS) of the Centre 
for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 

Age group
(Years)

Frequency
(n)

Male n
(%)

Female n
(%)

Up to 20  07 5(71.42%) 2(28.57%)

21-40 41 25(60.97%) 16(39.02%)

41-60 15 10(66.66%) 5(33.33%)

Above 60 09 6(66.66%) 3(33.33%)

Total 72 46(63.89%) 26(36.11%)

Table-I: Age and sex distribution of cases (n=72)              
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Positive Culture of wound swab 
(n=54/72)
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Figure-1: Positive Culture of wound swab (n=54) 
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30.6

50

69.4
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Nature of surgery and surgical site infec�on 
(n=72)

Elective surgery Emergency surgery

Figure-2: Nature of surgery and surgical site infec-
tion (n=72) 

other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Bacteriological Study on Surgical Site Infection

Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
Infection Surveillance System (NNIS) of the Centre 
for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 
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Organisms Isolated from Surgical Site Infections (n= 54)

Antibiotic
Escherichia Coli

(S) (I) (R)

Amoxicillin 2 0 98

Doxycycline 14.3 14.3 71.4

Cotrimoxazole 8.5 0 91.5

Ciprofloxacin 73.4 5.6 21

Gentamicin 32.3 14.3 53.5

Cephalexin 28.6 14.3 57.1

Ceftriaxone 62.5 15.3 22.2

Nalidexic acid 29.1 10.4 60.5

Imipenem 100 0 0

Chlorumphenico 60.5 10.5 29

Nitrofurantoin 62.4 4 33.6

Table-II: Antibiotic susceptibility (in percentage) 
of Eschericia coli

Antibiotic
Staphylococcus aureus

(S) (I) (R)

Penicillin 12.5 12.5 75

Cloxacillin 100 0 0

Erythromycin 87.5 12.5 12.5

Cephreadine 75.5 12.5 12.5

Ciprofloxacin 88.5 0 11.5

Doxycycline 75.0 12.5 12.5

Cotrimoxazole 12.5 0 87.5

Gentamicin 75.0 0 0

Table-III: Antibiotic susceptibility (in percentage) 
of Staphylococcus aureus

other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
Infection Surveillance System (NNIS) of the Centre 
for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 

Antibiotic
Klebsiella spp

(S) (I) (R)

Amoxycillin 0 0 100

Doxycyclline 0 33.3 66.7

Cotrimoxazole 10.0 0 90.0

Gentamicin 66.7 0 33.3

Cephalexin 33.3 0 66.7

Ceftriaxone 100 0 0

Ciprofloxacin 95.4 0 04.6

Imipenem 100 0 0

Table-V: Antibiotic susceptibility (in percentage) 
of Klebsiella spp.

Antibiotic
Pseudomonas spp

(S) (I) (R)

Gentamycin 42.7 06.3 50.0

Ciprofloxacin 56.3 12.5 31.2

Pefloxacin 57.1 14.3 28.6

Ceftazidime 93.7 0 06.3

Ceftrioxone 55.0 32.5 12.5

Imipenem 100 0 0

Table-IV: Antibiotic susceptibility (in percentage) 
of Pseudomonas spp

other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Bacteriological Study on Surgical Site Infection

Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
Infection Surveillance System (NNIS) of the Centre 
for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 

other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
Infection Surveillance System (NNIS) of the Centre 
for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 
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other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Introduction:
Surgical site infection (SSI) results from bacterial 
contamination during or after a surgical proce-
dure.1 The data from the National Nosocomial 
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for Disease Control (CDC) indicate that surgical 
site infections are the third most frequently report-
ed nosocomial infection, accounting for 14-16% 
of all nosocomial infection in acutely hospitalized 
patients. Among surgical patients SSls are the most 
frequent cause of such infections, accounting for 

38% of the total.2 In surgical practice, infection is 
a common problem worldwide. It enhances 
morbidity, long stay in hospital, mortality and 
reason for more expenditure of patient. Though 
this is the era of newer and effective antibiotics, 
still post-operative wound infection continue to be 
a common surgical complication. Despite tremen-
dous advances in modern operative technology, 
developed countries are not exempted from this 
problem.3 In USA Centre for Disease Control 
(CDC) estimated of 500000 surgical wound infec-

tions per year.4 The most widely recognized defini-
tion of infection, which is used throughout the 
USA and Europe, is that devised by Horan and 
colleagues and adopted by the Centre for Disease 
Control (CDC). This splits surgical site injections 
into three groups- superficial and deep. SSIs and 
organ space SSIs-depending on the site and the 
extent of infection. The Centre for Disease Control 
(CDC) definition states that only infections occur-
ring within 30 days of surgery (or with a year in the 
case of implants) should be classified as SSIs.2 All 
surgical wounds are contaminated by bacteria, but 
only a minority actually demonstrates clinical 
infection. These infections are the biological 
summation of several factors, the inoculums of 
bacteria introduced into wounds during the proce-
dure, the unique virulence of contaminants, the 
micro-environment of each wound, and the integ-
rity of the patient's host defense mechanism. An 
appreciation of the sources of bacteria is import-
ant, and in abdominal surgery these may be 
summarized as endogenous from the patient's 
viscera (90%); endogenous from the patient's 
skin.5 Establishing the burden of healthcare associ-
ated infections (HCAI) is a prerequisite before any 
institutional improvement programme can begin 
so that the success can be measured against the 
baseline rate.6 Improper usage of antimicrobials 
complicates the problem of HCAI by encouraging 
multi-resistance in nosocomial pathogens, and 
treatment options are fast running out, particularly 
against gram-negative nosocomial pathogens.7,8 
SSI9,10 and peripheral IV access device infections 
are two major HCAI avoidable by relatively simple 
means, avoiding the associated morbidity and 
extra cost and saving thousands of lives. Risk factor 
for acquiring infection would be of following 
categories as host factors, surgical factor, environ-
mental factor and nature of the microbes. Host 
factors contributing to increased risk of infection 
are age, length of hospital stay and concurrent 
infection at the other site of the body. Among 
surgical factors the nature and extensibility of 
operation, site and depth of the wound, logistic 
used and continued during and after operation and 
surgeons' technical skills are remarkable. On the 
other-hand, virulent bacteria of drug resistant 
nature may be the single factor for an overt and 
fulminate infection.11-13 Postoperative wound 
infection alarmed the surgeons in early 1950. Most 
of them were due to staphylococcus aureus. This 

was attributed mainly to emergence of antibiotic 
resistant strains.In bacterial analysis of postopera-
tive wound infections in 8 medical college hospi-
tals of Bangladesh, Zaman et al14 found that the 
commonest microorganisms were Esch. Coli 
(60%) followed by Staph. Aureus (20%), Ashraf et 
al15 reported that the predominant causative organ-
isms for the postoperative wound infections in the 
surgery wards of Dhaka Medical College Hospital 
were Esch. Coli (37.5%), Staphylococcus aureus 
(21.7%), Pseudomonas spp. (15.1%), Streptococ-
cus (8.4%), Proteus (2.7%). Surgical site infection 
is a great burden for local surgeon and reflects a 
massive economic loss for the country. But there is 
no infection control policy that runs effectively in 
this hospital. The judicious use of antibiotic 
prophylaxis and the use of an organized system of 
wound surveillance and reporting can help in 
reducing the wound infection rate to an attainable 
minimum.16 The apex medical research body has 
finally realized there is no place for jingoism in 
matters of science, and that the latest findings on 
antibiotic resistance must be taken seriously and 
verified scientifically.17 So purpose of the study is 
to see the bacteriological aetiology of surgical site 
infection and eventually an infection control 
policy too.

Methods:
This observational cross-sectional study was 
conducted from January 2021 to December 2021 
in the Department of Surgery at Rangpur Medical 
College Hospital, Rangpur and for the bacterial 
isolation, identification and sensitivity testing, the 
samples was sent to the Department of Microbiol-
ogy at Rangpur Medical College, Rangpur. 100 
patients operated in the surgery ward of Rangpur 
Medical College was enrolled as study population. 
Among them, 72 of patients who developed surgi-
cal site infection were included through purposive 
sampling for observation and clinical follow up 
and wound swab was microbiologically evaluat-
ed, patients of all ages, sex and those gave consent 
were also included. Patients with SSI undergone 
prior antibiotic therapy and severely ill patients 
(abscess, cellulites, gangrene)  were excluded. All 
operated patients was checked on 3rd postopera-
tive day to see their surgical site and if there is 
purulent drainage from the incision or symptoms 
or signs of inflammation like pain, tenderness, 
localized swelling, redness or heat and these 
patients was selected as the case. With all aseptic 

precaution the incision was deliberately opened 
and wound swab or pus was taken and immediate-
ly sent to Microbiology laboratory for culture. 
Swab was not taken from the proposed site of 
incision of skin preoperatively. Preoperative 
antibiotics was used as the unit protocol. Aerobic 
culture was done for every sample using appropri-
ate media following standard method. No sample 
was discarded before 72 hours declaring as no 
growth. Bacterial isolates was identified according 
to morphological, colonial and biochemical 
characters. Anti-microbial susceptibility test was 
performed by disk diffusion methods according to 
procedures described in NCCLS. For grading of 
results breakpoint one of inhibition was consid-
ered and expressed as Sensitive (S), Intermediate (I) 
and Resistant (R).
Data was collected using a preformed data collec-
tion sheet (questionnaire). Base line information 
was collected from the patient after exploration of 
different complaints and sign and symptoms of the 
SSIs. All information regarding clinical features 
and microbiological results was recorded in a data 
collection sheet.   All the relevant collected data 
was compiled on a master chart first and then 
statistical analysis of the results was obtained by 
using window-based computer software devised 
with Statistical Packages for Social Sciences 
(SPSS-13) (SPSS Inc, Chicago, IL, USA). The results 
were presented in tables.

Results:
The age and sex distribution of cases were shown 
in table-I. Out of 72 cases 46 were male and 26 
were female giving a male to female ratio of 
1.76:1. Majority cases (41) were in the age group 
of 21-40 years followed by the age group of 41-60 
years (15). Least number of cases (7) was in the age 
group of below 20 years. Males were predominat-
ing in almost all the age groups. 

The results of culture of surgical site infections 
were being shown in Figure-1. Of the total 72 
wound 54 were positive culture and 18 were nega-
tive culture. Out of 54 positive culture 36 were 
male and 18 were female.

 
Nature of surgery and percentage of surgical site 
infections were shown in Figure-2. Out of the 72 
surgical site infections 22 (30.55%) were following 
elective surgery and 50(69.44%) were following 
emergency surgery. 

 

Figure-3 showed the recorded co-morbid status of 
the patients. Out of 72 surgical site infections 7 
(9.72%) patients had associated co-morbid condi-
tions. The following figure shows the details.
 

Distributions of organisms isolated from surgical 
site infections were shown in Figure-4 Escherichia 
coli (30) were highest isolates followed by Staphy-
lococcus aureus (14). Other included Pseudomo-
nas spp. Was 7 and Klebsiella spp. was 3.

 

Antimicrobial susceptibility of Escherichia coli 
isoltated from patient were being given in table-II, 
where 98% of strains were resistant to Amoxycillin 
and > 70% were resistant to Doxicycline and 
Cotrimoxazole and > 50% were resistant to Genta-
micin, Cephalexin and Nalidexic acid. But all of 
the strains are sensitive to Imipenem and 73.4% of 
strains were sensitive to Ciprofloxacin and 62.5% 
were sensitive to Coftrixone.

Table-III, showed the susceptibility of Staphylo-
coccus aureus isolated from patients surgical 
wound. Only 12.5% strains were sensitive to Peni-
cillin and Cotrimoxazole whereas 100% strains 
were sensitive to Cloxacillin and Imipenem and > 
87% to Ciprofloxacin and Erythromycin. Sensitive 
results of >75% were found against Cephradine, 
Doxycycline and Gentamycin.

Table-IV, showed the susceptibility of Pseudomo-
nas spp. isolated from patients surgical wound. 
Only 42.7% strains were sensitive and 50% strains 
were resistant to Gentamicin respectively. But 
100% strains were sensitive to Imipenem and 
93.7% strains to Ceftazidime followed by Pefloxa-
cin (57.7%), Ciprofloxacin (56.3%) and Ceftrixone 
(55%). Ceftrixone appeared intermediate sensitive 
to 32.5% strains and resistant to 12.5% strains.

Table-V, showed the susceptibility of Klebsiella 
spp. isolated from patients surgical wounds, where 
100% of strains were resistant to Amoxycillin and 
90% to Cotrimoxazole and >66.7% strains were 
resistant to both Doxicycline and Cephalexin. All 
of the strains of Klebsiella were sensitive to Ceftri-
axon, Ciprofloxacin and Imipenem. 66.7% of 
strains were sensitive to Gentamicin.

Discussion:
The incidence of infection varies from surgeon to 
surgeon, from hospital to hospital, from one surgi-
cal procedure to another, and most importantly 
from one patient to another. Surgical site infection 
is a major problem in both developed and devel-
oping countries.18 In developed countries many 
interventions were made to control surgical site 
infection. But in developing countries like Bangla-
desh no emphasis has yet been given in this field, 
infection in surgical patients has been appearing as 
a serious risk due to insurgence of drug 
resistance.18 Sometimes it appears as a life-threat-
ening challenge. Age and sex distribution of the 
cases in the present study showed highest number 
of both male and female in the age group of 21-40 
years (56%). Also male was predominating as per 
sex was concerned. The finding indicated highest 
number of surgical diseases in the active age of the 
life especially in male. Generally, infection is 
prevalent in extremes of ages. The age-sex distri-
bution in our study should not reflect the actual 
one rather than it may be an overestimation. 
Because, our male ward had more beds in compar-
ison to female ward and below 12 years of aged 
patient was not admitted in our ward. In this study, 
out of 72 samples, 54 yield growth in culture. No 
growth in rest of 18 samples might be due to the 
reason of having anaerobic bacteria or prior 
administration of antibiotics might have inhibited 
growth in culture. Of the 72 cases, 22 (30.55%) 
cases infection developed following elective 
surgery and 50 (69.44%) cases infection devel-
oped following emergency surgery. Different 
studies had shown that surgical site infection rates 
following emergency surgery are always more 
than that after elective surgery. But in this study, it 
was not really the rates of surgical site infection 
rather it was due to more cases were undergone 
emergency surgery. Out of 72 cases 7 cases associ-
ated with co-morbid conditions like Diabetes 
mellitus (2 cases), Malignancy (4 cases) and Tuber-
culosis (1 cases). It was observed that the most 
common organisms were Esch. coli (30/54) 
followed by Staph. aureus (14/54), Pseudomonas 
(07/54) and Klebsiella (03/54). In an earlier study 
in Bangladesh Ashraf et al15 found that in wound 
infection Esch. coli (37.5%) was the predominat-
ing organism followed by Staph. aureus (21.7%). 
and Pseudomonas spp. (15.1%). In another study 
in Bangladesh, Zaman et al14   showed that Esch. 
coli the major pathogen in post operative wound 

infection (60%) followed by Staph. aureus (20%). 
Another study19 found the bacterial pattern of 
wound infection as follows: Staph. aure (50.7%). 
Pseudomonas (27.6%), and Esch. coli (15,4%). In 
present study showed that Esch. coli 30 cases 
(55.55%) followed by Staph. aureus 14 cases 
(25,92%), Pseudomonas spp 07 cases (12.96%) 
and Klebsiella spp. 03 cases (05.55%) were similar 
with former two studies but it is dissimilar with the 
latter one because that study was included preop-
erative infected cases but in our study there were 
predominating abdominal  cases.  Aman17 in 
Lahore found that the predominating causative 
organism of surgical site infection was Staph. 
aureus (28.6%), followed by Esch. coli (24.7) and 
Pseudomonas spp. (23.7). This dissimilarity might 
be due to sample selection and development of 
antibiotics resistance by the organism.The 
antibiogram pattern of the organism isolated from 
wound swab of SSIs were analysed with common-
ly used antibiotics. Resistance of Esch. coli to 
Amoxycillin, Cotrimoxazole, Doxycyclin and 
Nalidexic acid were 100%, 91.5%, 71.4% and 
60.5% respectively. Mohiuddin20 also found 100% 
resistance against Ampicillin but other values were 
showing same differences. Resistance to Ceftriax-
one was 22.2% and Ciprofloxacin 21%.This differ-
ence should have to be caused due to low number 
of organism in this study, but still we are not 
exempted from resistance in relation to the use of 
these two antibiotics, which warranted future rise 
because, Chamberland S, Blais J, Hoang M et al21 
observed significant increase in resistance of Esch. 
coli in 2nd samples of same patients to Ceftriaxone 
(from 43.9% to 73.9%; p<0.01), Ceftazidime (from 
28.1% to 65.2%; p<0.002), Ciprofloxacin (from 
70.2 to 100.0%; p<0.005) and Gentamicin (from 
61.4% to 91.3%; p<0.008). In case of, Staphylo-
coccus aureus 87.5% were resistant to penicillin 
and Cotrimoxazole whereas Shamsuzzaman19 
showed 100% of IPD strains were resistant to Peni-
cillin/Ampicillin. None of strains showed 
resistance to Cloxacillin but corresponding value 
was 15%.19 Similar trend of increasing resistance 
to Penicillin and Oxacillin in MV-Staph. aureus 
was also found by Kresken and Hofner.22 This type 
of resistance might bedue to acquisition of plasmid 
and chromosome mediated resistance genes 
evident by-other study.21 Only 12% strains of our 
study were resistant to Erythromycin, Ciprofloxa-
cin and Doxycyclin. These values also not well 
correlated with those of Shamsuzzaman et al19 and 

Mohiuddin.20 The probable reason behind this 
may be due to the less use of oral Erythromycin in 
IPD patients, since injectablc antibiotics are 
commonly chosen for them. Resistance of Pseudo-
monas spp. to Ciprofloxacin, Ceftazidime and 
Gentamicin were 31.2%. 6.3% and 50% respec-
tively. In Spain, Bouza23 found that resistance rate 
of Pseudomonas spp. to Ciprofloxacin was 
(23.0%), Ceftazime (15.0%) and Gentamicin 
(30.0%). Though those values were not same but 
indication of resistance was clear. Higher rate of 
Ciprofloxacin resistance (58.9%) was reported by 
Mohiuddin.20 The phemenon of resistance of Pseu-
domonas in our study might be due to widespread 
and improper use of those antibiotics in our hospi-
tals. On the other hand none of strains in the 
present study were showed resistance to Imipen-
em. No resistance against Imipenem indicates 
their low use in our hospital. In case of Klebsiel-
laspp, it showed that 100% strains were resistant to 
Amoxycillin like Esch. coli but all strains were 
sensitive to both Ceftriaxon and Imipenem. The 
antibiogram of only 03(5.55%) strains of Klebsiella 
spp. from our patients could not be well compared 
with others due to low number of isolates. In the 
present study, evidence of increasing resistance 
against Ceftriaxon was noticed as having consider-
able number of intermediate sensitive strains of 
Esch. coli (15.3%) in patient's strains as well as 
Pseudomonas (32.5%). These findings well 
correlated with another study in the Mymensingh 
Medical College Hospital by Shamsuzzaman et 
al.19 Here also inappropriate use and overuse 
should be the reason behind, because random 
exposure of antimicrobial agents to a bacterial 
population induces development of resistance 
factors. In our study, considerable number of 
bacterial strains of different genus showed 
resistance towards Ciprofloxacin. This should be 
considered as an alarming outcome because of its 
highest selling presently. Our findings were 
supported by other studies in home and abroad.24 
This increasing trend of resistance was again due 
to improper and injudicious use. All investigators 
were in agreement that high exposure of these 
anti-microbial agents had been the cause behind 
the magnitude of this resistance. In favor of this 
view Sahm et al.24 worked out the mutation of the 
resistance gene in Esch. coli against fluoroquino-
lone. Interestingly Gentamicin appeared as one of 
the highly sensitive antibiotic against different 
strains. We could not compare this finding with 
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other study, but the view as low exposure to an 
agent reduces the risk of developing resistance in 
bacterial population well correlate with the 
observed finding. Because, Gentamicin is less 
used for community patients due to availability of 
its injectable preparation only.

Conclusion:
Escherichia coli (55.55%), Staphylococcus aureus 
(25.92%) and Pseudomonas (12.96%) are main 
pathogens of surgical site infection. Maximum 
numbers of the bacteria of surgical site infections 
are as yet highly sensitive to third generation ceph-
alosporin namely Ceftriaxon and Ceftazidime and 
all strains are sensitive to Imipenem. Caution 
should be taken against random use of Ceftriaxon 
injection. Because of appearing considerable 
number of intermediate sensitive strains, which 
run back towards the side of resistance. For 
patients with low economic status, Gentamicin 
would be an effective antibiotic and Cloxacillin in 
suspected cases of Staphylococcus aureus. Regular 
bacteriological studies on surgical site infection in 
collaboration with microbiology department and 
changing antibiotic policy according to sensitivity 
pattern of the microorganisms should be practiced 
and this would help to reduce the surgical site 
infection rates. So, proper antibiotic policy should 
be practiced to ameliorate future devastation of 
drug resistance as well as good administrative 
control is necessary to control overcrowding and 
environment of operation theatre and wards.
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Introduction:
To facilitate the health of the rural population 
primary health care is a key to achieving their 
basic needs of them. Bangladesh has achieved this 
outcome partly because of impressive gains in 
access to, and high coverage of selected health 
interventions, particularly in rural regions.1 Health 

service delivery at the primary level is provided 
through three tiers. Upazilla health complex situat-
ed at Upazila level, union sub-center at the union 
level, and community clinic at ward or village 
level for each 6,000 population. Community 
clinics were established to extend PHC at the grass 
root level. The government of Bangladesh planned 

to establish 18,000 community clinics (CCs) over 
the 5 years period of 1996-2001. 10,723 CCs were 
constructed, out of which 8,000 began functioning 
in the three years spanning from 1998-2001. How-
ever, after a change in the cabinet of the govern-
ment of Bangladesh in 2001, all of the CCs were 
gradually closed and remained nonfunctioning for 
the next 8 years.  CCs started to function again in 
2009 under the project entitled “Revitalization of 
community health care initiatives in Bangladesh” 
and have continued operating since then.2 Each 
CC served about 6,000 people in its jurisdiction. 
All of the CCs were built up in a Public Private 
Partnership (PPP) style. To establish a CC in the 
locality, community members donate a piece of 
land on which the government built the office 
structure for the CC. Government provide human 
resources and medicine to start the CC and main-
tained this support after the start of the operation. 
The management body of a CC consisted of local 
community leaders as well as representatives from 
the government.3 The CCs are staffed by communi-
ty health care providers (CHCP) responsible for 
providing health education, health promotion, 
treatment for minor ailments, and identifying and 
referring severe cases to the hospital. The CHCPs 
provide health care in the CC for weekly 6 days 
from 9am to 3pm (Friday and holidays closed). The 
FWA and HA alternatively provide health care in 
the CC. The primary aim of the community clinic 
is to provide a package of health and family 
welfare services in a cost-effective way and in a 
manner easy to manage and convenient to the 
client. Service delivery from fixed facilities may 
lead to disadvantages like longer travel time, and 
limiting access or coverage, especially for the poor 
and women. To offset these potential disadvantag-
es, strategies were undertaken to increase the 
scope and quality of services to encourage com-
munity participation in the health sector.4 The 
proposed number of community clinics is 18,000 
of which 14500 were constructed and the remain-
ing 3,500 are to be established in time. The 
government has approved a five-year-long new 
project called “Revitalization of Community 
Health Care Initiatives in Bangladesh” to further 
develop the CCs and strengthen their operation. It 
is aimed that CCs will play the central role in deliv-
ering primary health care through effective com-

munity participation. A community group consti-
tuted of 9-11 members from local people has been 
given the responsibility to operate each CC. The 
government is providing staff and medicine. Over 
nine thousand community groups have been given 
orientation training. The government health 
service gives priority to the poor and marginal 
community as well as to the people living in 
hard-to-reach areas.5 Many developing countries 
like India, China, and Malaysia, deliver their 
health services through community efforts but 
Bangladesh is unique in delivering primary health 
care by reaching health to the doorstep of people. 
So, access to this healthcare is very important, and 
determining people’s utilization of services provid-
ed through community clinics is necessary for 
those who want to explore the health services 
provided by the government However, these 
CHCP are facing many problems in delivering 
their services, attributable to the different speeds of 
development among centers, lack of resources and 
imbalance in sizes of CHCP, so it is difficult for 
them to meet citizen needs.6-8 Therefore, the 
purpose of this study was to assess the prevalence 
of access and to determine the factors that influ-
ence utilization of services provided through 
community clinics by rural people of the catch-
ment area of six community clinics of Palasbari 
Upazila, Gaibandha District.

Methods:
It was a cross-sectional descriptive study carried 
out in the catchment area of 6 community clinics 
of Palasbari Upazilla,  Gaibandha District. The 
community clinics were chosen purposively and 
participants 18 years and above willing to take part 
in the study were selected for interview. 568 
respondents' interviews were taken by purposive 
sampling with a pretested structured question-
naire. The study was carried out from 15th March 
2019 to 20th April 2019. Data were checked, 
verified, and edited. Data were analyzed and 
entered by SPSS.

Results:
Most of the respondents (amongst 568) were in the 
age group of 31-50 years (45.4%), averaging 37.98 
±13.75 years. The majority were female (83%) and 
housewives (76.8%). (Table-I)

93.5% of the respondents visited community 
clinics. Most of the respondents (85.6%) benefited 
from the community clinic service. (Table-II)

Maternal and child health service utilization was 
poor (pregnancy registration 27.6%, ANC and 
PNC 45.2%, family planning services 49.3%) and 
there is no normal delivery service in the commu-
nity clinic. 66.2% of the respondents availed EPI 
services, 45.8% received health education, 65.3% 
received Vitamin-A supplementation, 59.9% 
availed child care services, 71.7% received 
treatment of minor illness and diseases, 17.4% 
availed referral services. (Table-III)  

Discussion: 
The primary functions of the community clinics 
are delivering primary health care services to the 
grass root level of people. For each 6000 popula-
tion, there is one community clinic. It provides 
services including birth and death registration, 
pregnancy registration, family planning methods, 
EPI, Vitamin-A supplementation, child care, 
treatment of minor illnesses and diseases, health 
education, health services, nutrition education, 
etc.9 Community clinics also provide oral rehydra-
tion salt (ORS), anti-helminthic drugs, DOTS for 
TB, MDT for leprosy, anti-malarial drugs, etc. 
However, the report showed that community 
involvement in managing community clinics was 
inadequate.10,11 The study by Mitra et al12 showed 
that despite an existing public health system 
network, Bangladesh's demographic and health 
survey found that along with public health 
services, people also received medical services 
from private doctors or clinics, unqualified practi-
tioners, traditional healers, and pharma-
cies/shops.12 But our study revealed that respon-
dents of the catchment areas availed of the Essen-
tial Health Service Package (ESP) services provided 
by community clinics were satisfactory. 98% of 
people were aware of the community clinic and 
93.5% visited there.  Although they utilize all 
services provided by community clinics, mainly 
they use treatment of minor diseases and injuries 
(71.7%). EPI, Vitamin-A Supplementation, and 
Community Child Care services provided through 
community clinics are satisfactory. Health educa-
tion services (45.8%) were poor below the mark 
and the referral service was poor. 
One of the most important functions of the 
community clinic is to provide maternal and child 
health care. But the community clinic we visited 
did not provide normal delivery service and Mater-
nal and child health care was not up to the mark 
(pregnancy registration 27.6%, ANC and PNC 
45.2%, family planning services 49.3%). In 2002; 
a maternal health review found that people 
received government maternal health facilities in 
only 20% of cases.13 A survey in Uganda shows 
that maternal and child health services in rural 
health centers were also poor there.14 So, it should 
start normal delivery and maternal health 
campaign in rural areas immediately.The expand-
ed program on immunization (EPI) has been a 
great achievement in the health system in Bangla-
desh. It ensures universal access to vaccination 

and has substantially improved the coverage of 
vaccines in children. For example, it has increased 
the percentage of BCG vaccines among children 
less than 1 year of age from 2% in 1985 to 99% in 
2009.15 Our study reflected almost a similar trend, 
as most of the respondents participated in the EPI 
vaccination program. EPI service (66.2%) is 
comparatively low as an outreach center 
commonly used for EPI service. The most recent 
BDHS (Bangladesh Demographic and Health 
Survey) states that 62% of currently married 
women aged 15-49 years (Reproductive age) in 
Bangladesh are using any contraceptive meth-
ods.16 But our study revealed that 49.3% of respon-
dents get family planning services whereas the 
Contraceptive Prevalence Rate (CRP) of Bangla-
desh is 62.4% (according to the World Bank 
Collection of Development Indicators) which was 
not up to the mark. Another study found wide-
spread dissatisfaction among local people in 
regard to the overall performance of the communi-
ty clinics. The government policy says that appro-
priate referrals should be made to nearby second-
ary or tertiary government hospitals if patients 
cannot be managed in the community clinic.17 

According to our survey the quality of medicine 
supplied by the community clinic was good. Only 
17.4% of people had been referred for better treat-
ment to secondary and tertiary level hospitals 
which was not sufficient.This survey revealed that 
71.7% of respondents got treatment for minor 
illnesses and diseases from the community clinic. 
The survey showed that mainly middle-class 
(41.2%) and illiterate (32.7%) people got treatment 
there. This is dissimilar to the findings of studies on 
health care-seeking behaviors in other parts of the 
world such as the USA, Nepal, and Nigeria.18-21

Conclusion:
Few services provided through community clinics 
are satisfactory, but there are some lacking, such 
as the absence of facilities for normal delivery and 
maternal and child health care services, and refer-
ral services. To facilitate the health of the rural 
population, community clinics should start normal 
delivery immediately and strengthen their Mater-
nal and child health care and referral service.
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Abstract
Background: 
Community clinics (CC) have been restarted in 2009 by the government 
of Bangladesh through a project called “Revitalization of Community 
Health Care Initiatives in Bangladesh” (RCHCIB) to accomplish the 
ambitious project of establishing 18,000 community clinics. Since then 
10,723 Community clinics have been established and they provide free 
health and family planning services to rural people (for every 6000 
population one CC).
Objective:
The study aimed to assess the prevalence of access and utilization of 
services provided through community clinics by rural people.
Methods: 
This cross-sectional descriptive study was conducted in Palashbari, 
Gaibandha district from 15th March 2019 to 20th April 2019. 568 
respondents were selected conveniently from the catchment area of 6 
community clinics (CCs). Data were collected by face-to-face interviews 
with a pretested structured questionnaire.
Results:
Among 568 respondents, majority ware in the age group of 31-50 years 
(45.4%),female (83%) and housewives (76.8%).93.5% of the respon-
dents visited community clinics. And 85.6% were benefited from the 
community clinic service. Maternal and child health service utilization 
was poor (pregnancy registration 27.6%, ANC and PNC 45.2%, family 
planning services 49.3%) and there is no normal delivery service in the 
community clinic. 66.2% of the respondents availed EPI Services, 
45.8% received Health Education, 65.3% received Vitamin-A Supple-
mentation, 59.9% availed Child Care Services, 71.7% received Treat-
ment of Minor Illness and Diseases, 17.4% availed Referral Services.
Conclusion: 
The CCs are well located in terms of access. According to the Respon-
dents' services provided by the community, the clinic was average. 
Maternal and child health services, pregnancy, and birth registration 
were below the mark. There is no normal delivery service and according 
to the respondent’s opinion referral system was also poor.
Keywords: Community clinic, Access, Service utilization.  
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Introduction:
To facilitate the health of the rural population 
primary health care is a key to achieving their 
basic needs of them. Bangladesh has achieved this 
outcome partly because of impressive gains in 
access to, and high coverage of selected health 
interventions, particularly in rural regions.1 Health 

service delivery at the primary level is provided 
through three tiers. Upazilla health complex situat-
ed at Upazila level, union sub-center at the union 
level, and community clinic at ward or village 
level for each 6,000 population. Community 
clinics were established to extend PHC at the grass 
root level. The government of Bangladesh planned 

to establish 18,000 community clinics (CCs) over 
the 5 years period of 1996-2001. 10,723 CCs were 
constructed, out of which 8,000 began functioning 
in the three years spanning from 1998-2001. How-
ever, after a change in the cabinet of the govern-
ment of Bangladesh in 2001, all of the CCs were 
gradually closed and remained nonfunctioning for 
the next 8 years.  CCs started to function again in 
2009 under the project entitled “Revitalization of 
community health care initiatives in Bangladesh” 
and have continued operating since then.2 Each 
CC served about 6,000 people in its jurisdiction. 
All of the CCs were built up in a Public Private 
Partnership (PPP) style. To establish a CC in the 
locality, community members donate a piece of 
land on which the government built the office 
structure for the CC. Government provide human 
resources and medicine to start the CC and main-
tained this support after the start of the operation. 
The management body of a CC consisted of local 
community leaders as well as representatives from 
the government.3 The CCs are staffed by communi-
ty health care providers (CHCP) responsible for 
providing health education, health promotion, 
treatment for minor ailments, and identifying and 
referring severe cases to the hospital. The CHCPs 
provide health care in the CC for weekly 6 days 
from 9am to 3pm (Friday and holidays closed). The 
FWA and HA alternatively provide health care in 
the CC. The primary aim of the community clinic 
is to provide a package of health and family 
welfare services in a cost-effective way and in a 
manner easy to manage and convenient to the 
client. Service delivery from fixed facilities may 
lead to disadvantages like longer travel time, and 
limiting access or coverage, especially for the poor 
and women. To offset these potential disadvantag-
es, strategies were undertaken to increase the 
scope and quality of services to encourage com-
munity participation in the health sector.4 The 
proposed number of community clinics is 18,000 
of which 14500 were constructed and the remain-
ing 3,500 are to be established in time. The 
government has approved a five-year-long new 
project called “Revitalization of Community 
Health Care Initiatives in Bangladesh” to further 
develop the CCs and strengthen their operation. It 
is aimed that CCs will play the central role in deliv-
ering primary health care through effective com-

munity participation. A community group consti-
tuted of 9-11 members from local people has been 
given the responsibility to operate each CC. The 
government is providing staff and medicine. Over 
nine thousand community groups have been given 
orientation training. The government health 
service gives priority to the poor and marginal 
community as well as to the people living in 
hard-to-reach areas.5 Many developing countries 
like India, China, and Malaysia, deliver their 
health services through community efforts but 
Bangladesh is unique in delivering primary health 
care by reaching health to the doorstep of people. 
So, access to this healthcare is very important, and 
determining people’s utilization of services provid-
ed through community clinics is necessary for 
those who want to explore the health services 
provided by the government However, these 
CHCP are facing many problems in delivering 
their services, attributable to the different speeds of 
development among centers, lack of resources and 
imbalance in sizes of CHCP, so it is difficult for 
them to meet citizen needs.6-8 Therefore, the 
purpose of this study was to assess the prevalence 
of access and to determine the factors that influ-
ence utilization of services provided through 
community clinics by rural people of the catch-
ment area of six community clinics of Palasbari 
Upazila, Gaibandha District.

Methods:
It was a cross-sectional descriptive study carried 
out in the catchment area of 6 community clinics 
of Palasbari Upazilla,  Gaibandha District. The 
community clinics were chosen purposively and 
participants 18 years and above willing to take part 
in the study were selected for interview. 568 
respondents' interviews were taken by purposive 
sampling with a pretested structured question-
naire. The study was carried out from 15th March 
2019 to 20th April 2019. Data were checked, 
verified, and edited. Data were analyzed and 
entered by SPSS.

Results:
Most of the respondents (amongst 568) were in the 
age group of 31-50 years (45.4%), averaging 37.98 
±13.75 years. The majority were female (83%) and 
housewives (76.8%). (Table-I)

93.5% of the respondents visited community 
clinics. Most of the respondents (85.6%) benefited 
from the community clinic service. (Table-II)

Maternal and child health service utilization was 
poor (pregnancy registration 27.6%, ANC and 
PNC 45.2%, family planning services 49.3%) and 
there is no normal delivery service in the commu-
nity clinic. 66.2% of the respondents availed EPI 
services, 45.8% received health education, 65.3% 
received Vitamin-A supplementation, 59.9% 
availed child care services, 71.7% received 
treatment of minor illness and diseases, 17.4% 
availed referral services. (Table-III)  

Discussion: 
The primary functions of the community clinics 
are delivering primary health care services to the 
grass root level of people. For each 6000 popula-
tion, there is one community clinic. It provides 
services including birth and death registration, 
pregnancy registration, family planning methods, 
EPI, Vitamin-A supplementation, child care, 
treatment of minor illnesses and diseases, health 
education, health services, nutrition education, 
etc.9 Community clinics also provide oral rehydra-
tion salt (ORS), anti-helminthic drugs, DOTS for 
TB, MDT for leprosy, anti-malarial drugs, etc. 
However, the report showed that community 
involvement in managing community clinics was 
inadequate.10,11 The study by Mitra et al12 showed 
that despite an existing public health system 
network, Bangladesh's demographic and health 
survey found that along with public health 
services, people also received medical services 
from private doctors or clinics, unqualified practi-
tioners, traditional healers, and pharma-
cies/shops.12 But our study revealed that respon-
dents of the catchment areas availed of the Essen-
tial Health Service Package (ESP) services provided 
by community clinics were satisfactory. 98% of 
people were aware of the community clinic and 
93.5% visited there.  Although they utilize all 
services provided by community clinics, mainly 
they use treatment of minor diseases and injuries 
(71.7%). EPI, Vitamin-A Supplementation, and 
Community Child Care services provided through 
community clinics are satisfactory. Health educa-
tion services (45.8%) were poor below the mark 
and the referral service was poor. 
One of the most important functions of the 
community clinic is to provide maternal and child 
health care. But the community clinic we visited 
did not provide normal delivery service and Mater-
nal and child health care was not up to the mark 
(pregnancy registration 27.6%, ANC and PNC 
45.2%, family planning services 49.3%). In 2002; 
a maternal health review found that people 
received government maternal health facilities in 
only 20% of cases.13 A survey in Uganda shows 
that maternal and child health services in rural 
health centers were also poor there.14 So, it should 
start normal delivery and maternal health 
campaign in rural areas immediately.The expand-
ed program on immunization (EPI) has been a 
great achievement in the health system in Bangla-
desh. It ensures universal access to vaccination 

and has substantially improved the coverage of 
vaccines in children. For example, it has increased 
the percentage of BCG vaccines among children 
less than 1 year of age from 2% in 1985 to 99% in 
2009.15 Our study reflected almost a similar trend, 
as most of the respondents participated in the EPI 
vaccination program. EPI service (66.2%) is 
comparatively low as an outreach center 
commonly used for EPI service. The most recent 
BDHS (Bangladesh Demographic and Health 
Survey) states that 62% of currently married 
women aged 15-49 years (Reproductive age) in 
Bangladesh are using any contraceptive meth-
ods.16 But our study revealed that 49.3% of respon-
dents get family planning services whereas the 
Contraceptive Prevalence Rate (CRP) of Bangla-
desh is 62.4% (according to the World Bank 
Collection of Development Indicators) which was 
not up to the mark. Another study found wide-
spread dissatisfaction among local people in 
regard to the overall performance of the communi-
ty clinics. The government policy says that appro-
priate referrals should be made to nearby second-
ary or tertiary government hospitals if patients 
cannot be managed in the community clinic.17 

According to our survey the quality of medicine 
supplied by the community clinic was good. Only 
17.4% of people had been referred for better treat-
ment to secondary and tertiary level hospitals 
which was not sufficient.This survey revealed that 
71.7% of respondents got treatment for minor 
illnesses and diseases from the community clinic. 
The survey showed that mainly middle-class 
(41.2%) and illiterate (32.7%) people got treatment 
there. This is dissimilar to the findings of studies on 
health care-seeking behaviors in other parts of the 
world such as the USA, Nepal, and Nigeria.18-21

Conclusion:
Few services provided through community clinics 
are satisfactory, but there are some lacking, such 
as the absence of facilities for normal delivery and 
maternal and child health care services, and refer-
ral services. To facilitate the health of the rural 
population, community clinics should start normal 
delivery immediately and strengthen their Mater-
nal and child health care and referral service.
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Introduction:
To facilitate the health of the rural population 
primary health care is a key to achieving their 
basic needs of them. Bangladesh has achieved this 
outcome partly because of impressive gains in 
access to, and high coverage of selected health 
interventions, particularly in rural regions.1 Health 

service delivery at the primary level is provided 
through three tiers. Upazilla health complex situat-
ed at Upazila level, union sub-center at the union 
level, and community clinic at ward or village 
level for each 6,000 population. Community 
clinics were established to extend PHC at the grass 
root level. The government of Bangladesh planned 

to establish 18,000 community clinics (CCs) over 
the 5 years period of 1996-2001. 10,723 CCs were 
constructed, out of which 8,000 began functioning 
in the three years spanning from 1998-2001. How-
ever, after a change in the cabinet of the govern-
ment of Bangladesh in 2001, all of the CCs were 
gradually closed and remained nonfunctioning for 
the next 8 years.  CCs started to function again in 
2009 under the project entitled “Revitalization of 
community health care initiatives in Bangladesh” 
and have continued operating since then.2 Each 
CC served about 6,000 people in its jurisdiction. 
All of the CCs were built up in a Public Private 
Partnership (PPP) style. To establish a CC in the 
locality, community members donate a piece of 
land on which the government built the office 
structure for the CC. Government provide human 
resources and medicine to start the CC and main-
tained this support after the start of the operation. 
The management body of a CC consisted of local 
community leaders as well as representatives from 
the government.3 The CCs are staffed by communi-
ty health care providers (CHCP) responsible for 
providing health education, health promotion, 
treatment for minor ailments, and identifying and 
referring severe cases to the hospital. The CHCPs 
provide health care in the CC for weekly 6 days 
from 9am to 3pm (Friday and holidays closed). The 
FWA and HA alternatively provide health care in 
the CC. The primary aim of the community clinic 
is to provide a package of health and family 
welfare services in a cost-effective way and in a 
manner easy to manage and convenient to the 
client. Service delivery from fixed facilities may 
lead to disadvantages like longer travel time, and 
limiting access or coverage, especially for the poor 
and women. To offset these potential disadvantag-
es, strategies were undertaken to increase the 
scope and quality of services to encourage com-
munity participation in the health sector.4 The 
proposed number of community clinics is 18,000 
of which 14500 were constructed and the remain-
ing 3,500 are to be established in time. The 
government has approved a five-year-long new 
project called “Revitalization of Community 
Health Care Initiatives in Bangladesh” to further 
develop the CCs and strengthen their operation. It 
is aimed that CCs will play the central role in deliv-
ering primary health care through effective com-

munity participation. A community group consti-
tuted of 9-11 members from local people has been 
given the responsibility to operate each CC. The 
government is providing staff and medicine. Over 
nine thousand community groups have been given 
orientation training. The government health 
service gives priority to the poor and marginal 
community as well as to the people living in 
hard-to-reach areas.5 Many developing countries 
like India, China, and Malaysia, deliver their 
health services through community efforts but 
Bangladesh is unique in delivering primary health 
care by reaching health to the doorstep of people. 
So, access to this healthcare is very important, and 
determining people’s utilization of services provid-
ed through community clinics is necessary for 
those who want to explore the health services 
provided by the government However, these 
CHCP are facing many problems in delivering 
their services, attributable to the different speeds of 
development among centers, lack of resources and 
imbalance in sizes of CHCP, so it is difficult for 
them to meet citizen needs.6-8 Therefore, the 
purpose of this study was to assess the prevalence 
of access and to determine the factors that influ-
ence utilization of services provided through 
community clinics by rural people of the catch-
ment area of six community clinics of Palasbari 
Upazila, Gaibandha District.

Methods:
It was a cross-sectional descriptive study carried 
out in the catchment area of 6 community clinics 
of Palasbari Upazilla,  Gaibandha District. The 
community clinics were chosen purposively and 
participants 18 years and above willing to take part 
in the study were selected for interview. 568 
respondents' interviews were taken by purposive 
sampling with a pretested structured question-
naire. The study was carried out from 15th March 
2019 to 20th April 2019. Data were checked, 
verified, and edited. Data were analyzed and 
entered by SPSS.

Results:
Most of the respondents (amongst 568) were in the 
age group of 31-50 years (45.4%), averaging 37.98 
±13.75 years. The majority were female (83%) and 
housewives (76.8%). (Table-I)

93.5% of the respondents visited community 
clinics. Most of the respondents (85.6%) benefited 
from the community clinic service. (Table-II)

Maternal and child health service utilization was 
poor (pregnancy registration 27.6%, ANC and 
PNC 45.2%, family planning services 49.3%) and 
there is no normal delivery service in the commu-
nity clinic. 66.2% of the respondents availed EPI 
services, 45.8% received health education, 65.3% 
received Vitamin-A supplementation, 59.9% 
availed child care services, 71.7% received 
treatment of minor illness and diseases, 17.4% 
availed referral services. (Table-III)  

Discussion: 
The primary functions of the community clinics 
are delivering primary health care services to the 
grass root level of people. For each 6000 popula-
tion, there is one community clinic. It provides 
services including birth and death registration, 
pregnancy registration, family planning methods, 
EPI, Vitamin-A supplementation, child care, 
treatment of minor illnesses and diseases, health 
education, health services, nutrition education, 
etc.9 Community clinics also provide oral rehydra-
tion salt (ORS), anti-helminthic drugs, DOTS for 
TB, MDT for leprosy, anti-malarial drugs, etc. 
However, the report showed that community 
involvement in managing community clinics was 
inadequate.10,11 The study by Mitra et al12 showed 
that despite an existing public health system 
network, Bangladesh's demographic and health 
survey found that along with public health 
services, people also received medical services 
from private doctors or clinics, unqualified practi-
tioners, traditional healers, and pharma-
cies/shops.12 But our study revealed that respon-
dents of the catchment areas availed of the Essen-
tial Health Service Package (ESP) services provided 
by community clinics were satisfactory. 98% of 
people were aware of the community clinic and 
93.5% visited there.  Although they utilize all 
services provided by community clinics, mainly 
they use treatment of minor diseases and injuries 
(71.7%). EPI, Vitamin-A Supplementation, and 
Community Child Care services provided through 
community clinics are satisfactory. Health educa-
tion services (45.8%) were poor below the mark 
and the referral service was poor. 
One of the most important functions of the 
community clinic is to provide maternal and child 
health care. But the community clinic we visited 
did not provide normal delivery service and Mater-
nal and child health care was not up to the mark 
(pregnancy registration 27.6%, ANC and PNC 
45.2%, family planning services 49.3%). In 2002; 
a maternal health review found that people 
received government maternal health facilities in 
only 20% of cases.13 A survey in Uganda shows 
that maternal and child health services in rural 
health centers were also poor there.14 So, it should 
start normal delivery and maternal health 
campaign in rural areas immediately.The expand-
ed program on immunization (EPI) has been a 
great achievement in the health system in Bangla-
desh. It ensures universal access to vaccination 

and has substantially improved the coverage of 
vaccines in children. For example, it has increased 
the percentage of BCG vaccines among children 
less than 1 year of age from 2% in 1985 to 99% in 
2009.15 Our study reflected almost a similar trend, 
as most of the respondents participated in the EPI 
vaccination program. EPI service (66.2%) is 
comparatively low as an outreach center 
commonly used for EPI service. The most recent 
BDHS (Bangladesh Demographic and Health 
Survey) states that 62% of currently married 
women aged 15-49 years (Reproductive age) in 
Bangladesh are using any contraceptive meth-
ods.16 But our study revealed that 49.3% of respon-
dents get family planning services whereas the 
Contraceptive Prevalence Rate (CRP) of Bangla-
desh is 62.4% (according to the World Bank 
Collection of Development Indicators) which was 
not up to the mark. Another study found wide-
spread dissatisfaction among local people in 
regard to the overall performance of the communi-
ty clinics. The government policy says that appro-
priate referrals should be made to nearby second-
ary or tertiary government hospitals if patients 
cannot be managed in the community clinic.17 

According to our survey the quality of medicine 
supplied by the community clinic was good. Only 
17.4% of people had been referred for better treat-
ment to secondary and tertiary level hospitals 
which was not sufficient.This survey revealed that 
71.7% of respondents got treatment for minor 
illnesses and diseases from the community clinic. 
The survey showed that mainly middle-class 
(41.2%) and illiterate (32.7%) people got treatment 
there. This is dissimilar to the findings of studies on 
health care-seeking behaviors in other parts of the 
world such as the USA, Nepal, and Nigeria.18-21

Conclusion:
Few services provided through community clinics 
are satisfactory, but there are some lacking, such 
as the absence of facilities for normal delivery and 
maternal and child health care services, and refer-
ral services. To facilitate the health of the rural 
population, community clinics should start normal 
delivery immediately and strengthen their Mater-
nal and child health care and referral service.
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Pregnancy Registration

No  381 67.1

Yes  157 27.6

Not applicable 30 5.3

Total  568 100

Family Planning Methods

No  263 46.3

Yes  280 49.3

Not applicable 25 4.4

Total  568 100

Ante-natal & Post-natal care

No  297 52.0

Yes  256 45.2

Not applicable 15 2.8

Total  568 100

No  168 29.6

Yes  376 66.2

Not applicable 24 4.2

Total  568 100

Health Education- Hygiene, Diet, Immunization,
Reproductive Health

No  284 50.0

Yes  260 45.8

Not applicable 24 4.2

Total  568 100

Vitamin-A Supplementation

No  174 30.6

Yes  371 65.3

Not applicable 23 4.0

Total  568 100

Child Care  

No  203 35.7

Yes  340 59.9

Not applicable 25 4.4

Total  568 100

Treatment of Minor Diseases & Injuries

No  136 23.9

Yes  407 71.7

Not applicable 25 4.4

Total  568 100

Referral

No  444 78.2

Yes  99 17.4

Not applicable 25 4.4

Total  568 100

Services Frequency Percentage
(%)

Table-III: Different types of services received by 
the respondents 

Sex  
Male 97 17

Female 471 83

Age (Years)  
15 to 30  227 40

31 to 50  258 45.4

51 to above  83 14.6

Mean Age                  37.98 ±13.75 

Occupation  
House wife  436 76.8

Farmer  40 7.0

Day labourer  17 3.0

Others  75 13.2

Socio-demographic
Characteristics Frequency Percentage

(%)

Table-I: Socio-demographic Characteristics of the 
respondents (n= 568)

Respondent's response
and opinions Frequency Percentage 

(%)
Respondent's response to community clinic

Aware and access to a 
531 93.5community clinic 

Aware and not access to a 
26 4.5community clinic

Not Aware of  community
 11 2clinic

Opinions about overall Services Benefit

Benefited 486 85.6

Not benefited 53 9.3

Not applicable 29 5.1

Table-II: Respondent's response and opinions about 
the services of the community clinic (n=568)
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Services Provided Through Community Clinic

Introduction:
To facilitate the health of the rural population 
primary health care is a key to achieving their 
basic needs of them. Bangladesh has achieved this 
outcome partly because of impressive gains in 
access to, and high coverage of selected health 
interventions, particularly in rural regions.1 Health 

service delivery at the primary level is provided 
through three tiers. Upazilla health complex situat-
ed at Upazila level, union sub-center at the union 
level, and community clinic at ward or village 
level for each 6,000 population. Community 
clinics were established to extend PHC at the grass 
root level. The government of Bangladesh planned 

to establish 18,000 community clinics (CCs) over 
the 5 years period of 1996-2001. 10,723 CCs were 
constructed, out of which 8,000 began functioning 
in the three years spanning from 1998-2001. How-
ever, after a change in the cabinet of the govern-
ment of Bangladesh in 2001, all of the CCs were 
gradually closed and remained nonfunctioning for 
the next 8 years.  CCs started to function again in 
2009 under the project entitled “Revitalization of 
community health care initiatives in Bangladesh” 
and have continued operating since then.2 Each 
CC served about 6,000 people in its jurisdiction. 
All of the CCs were built up in a Public Private 
Partnership (PPP) style. To establish a CC in the 
locality, community members donate a piece of 
land on which the government built the office 
structure for the CC. Government provide human 
resources and medicine to start the CC and main-
tained this support after the start of the operation. 
The management body of a CC consisted of local 
community leaders as well as representatives from 
the government.3 The CCs are staffed by communi-
ty health care providers (CHCP) responsible for 
providing health education, health promotion, 
treatment for minor ailments, and identifying and 
referring severe cases to the hospital. The CHCPs 
provide health care in the CC for weekly 6 days 
from 9am to 3pm (Friday and holidays closed). The 
FWA and HA alternatively provide health care in 
the CC. The primary aim of the community clinic 
is to provide a package of health and family 
welfare services in a cost-effective way and in a 
manner easy to manage and convenient to the 
client. Service delivery from fixed facilities may 
lead to disadvantages like longer travel time, and 
limiting access or coverage, especially for the poor 
and women. To offset these potential disadvantag-
es, strategies were undertaken to increase the 
scope and quality of services to encourage com-
munity participation in the health sector.4 The 
proposed number of community clinics is 18,000 
of which 14500 were constructed and the remain-
ing 3,500 are to be established in time. The 
government has approved a five-year-long new 
project called “Revitalization of Community 
Health Care Initiatives in Bangladesh” to further 
develop the CCs and strengthen their operation. It 
is aimed that CCs will play the central role in deliv-
ering primary health care through effective com-

munity participation. A community group consti-
tuted of 9-11 members from local people has been 
given the responsibility to operate each CC. The 
government is providing staff and medicine. Over 
nine thousand community groups have been given 
orientation training. The government health 
service gives priority to the poor and marginal 
community as well as to the people living in 
hard-to-reach areas.5 Many developing countries 
like India, China, and Malaysia, deliver their 
health services through community efforts but 
Bangladesh is unique in delivering primary health 
care by reaching health to the doorstep of people. 
So, access to this healthcare is very important, and 
determining people’s utilization of services provid-
ed through community clinics is necessary for 
those who want to explore the health services 
provided by the government However, these 
CHCP are facing many problems in delivering 
their services, attributable to the different speeds of 
development among centers, lack of resources and 
imbalance in sizes of CHCP, so it is difficult for 
them to meet citizen needs.6-8 Therefore, the 
purpose of this study was to assess the prevalence 
of access and to determine the factors that influ-
ence utilization of services provided through 
community clinics by rural people of the catch-
ment area of six community clinics of Palasbari 
Upazila, Gaibandha District.

Methods:
It was a cross-sectional descriptive study carried 
out in the catchment area of 6 community clinics 
of Palasbari Upazilla,  Gaibandha District. The 
community clinics were chosen purposively and 
participants 18 years and above willing to take part 
in the study were selected for interview. 568 
respondents' interviews were taken by purposive 
sampling with a pretested structured question-
naire. The study was carried out from 15th March 
2019 to 20th April 2019. Data were checked, 
verified, and edited. Data were analyzed and 
entered by SPSS.

Results:
Most of the respondents (amongst 568) were in the 
age group of 31-50 years (45.4%), averaging 37.98 
±13.75 years. The majority were female (83%) and 
housewives (76.8%). (Table-I)

93.5% of the respondents visited community 
clinics. Most of the respondents (85.6%) benefited 
from the community clinic service. (Table-II)

Maternal and child health service utilization was 
poor (pregnancy registration 27.6%, ANC and 
PNC 45.2%, family planning services 49.3%) and 
there is no normal delivery service in the commu-
nity clinic. 66.2% of the respondents availed EPI 
services, 45.8% received health education, 65.3% 
received Vitamin-A supplementation, 59.9% 
availed child care services, 71.7% received 
treatment of minor illness and diseases, 17.4% 
availed referral services. (Table-III)  

Discussion: 
The primary functions of the community clinics 
are delivering primary health care services to the 
grass root level of people. For each 6000 popula-
tion, there is one community clinic. It provides 
services including birth and death registration, 
pregnancy registration, family planning methods, 
EPI, Vitamin-A supplementation, child care, 
treatment of minor illnesses and diseases, health 
education, health services, nutrition education, 
etc.9 Community clinics also provide oral rehydra-
tion salt (ORS), anti-helminthic drugs, DOTS for 
TB, MDT for leprosy, anti-malarial drugs, etc. 
However, the report showed that community 
involvement in managing community clinics was 
inadequate.10,11 The study by Mitra et al12 showed 
that despite an existing public health system 
network, Bangladesh's demographic and health 
survey found that along with public health 
services, people also received medical services 
from private doctors or clinics, unqualified practi-
tioners, traditional healers, and pharma-
cies/shops.12 But our study revealed that respon-
dents of the catchment areas availed of the Essen-
tial Health Service Package (ESP) services provided 
by community clinics were satisfactory. 98% of 
people were aware of the community clinic and 
93.5% visited there.  Although they utilize all 
services provided by community clinics, mainly 
they use treatment of minor diseases and injuries 
(71.7%). EPI, Vitamin-A Supplementation, and 
Community Child Care services provided through 
community clinics are satisfactory. Health educa-
tion services (45.8%) were poor below the mark 
and the referral service was poor. 
One of the most important functions of the 
community clinic is to provide maternal and child 
health care. But the community clinic we visited 
did not provide normal delivery service and Mater-
nal and child health care was not up to the mark 
(pregnancy registration 27.6%, ANC and PNC 
45.2%, family planning services 49.3%). In 2002; 
a maternal health review found that people 
received government maternal health facilities in 
only 20% of cases.13 A survey in Uganda shows 
that maternal and child health services in rural 
health centers were also poor there.14 So, it should 
start normal delivery and maternal health 
campaign in rural areas immediately.The expand-
ed program on immunization (EPI) has been a 
great achievement in the health system in Bangla-
desh. It ensures universal access to vaccination 

and has substantially improved the coverage of 
vaccines in children. For example, it has increased 
the percentage of BCG vaccines among children 
less than 1 year of age from 2% in 1985 to 99% in 
2009.15 Our study reflected almost a similar trend, 
as most of the respondents participated in the EPI 
vaccination program. EPI service (66.2%) is 
comparatively low as an outreach center 
commonly used for EPI service. The most recent 
BDHS (Bangladesh Demographic and Health 
Survey) states that 62% of currently married 
women aged 15-49 years (Reproductive age) in 
Bangladesh are using any contraceptive meth-
ods.16 But our study revealed that 49.3% of respon-
dents get family planning services whereas the 
Contraceptive Prevalence Rate (CRP) of Bangla-
desh is 62.4% (according to the World Bank 
Collection of Development Indicators) which was 
not up to the mark. Another study found wide-
spread dissatisfaction among local people in 
regard to the overall performance of the communi-
ty clinics. The government policy says that appro-
priate referrals should be made to nearby second-
ary or tertiary government hospitals if patients 
cannot be managed in the community clinic.17 

According to our survey the quality of medicine 
supplied by the community clinic was good. Only 
17.4% of people had been referred for better treat-
ment to secondary and tertiary level hospitals 
which was not sufficient.This survey revealed that 
71.7% of respondents got treatment for minor 
illnesses and diseases from the community clinic. 
The survey showed that mainly middle-class 
(41.2%) and illiterate (32.7%) people got treatment 
there. This is dissimilar to the findings of studies on 
health care-seeking behaviors in other parts of the 
world such as the USA, Nepal, and Nigeria.18-21

Conclusion:
Few services provided through community clinics 
are satisfactory, but there are some lacking, such 
as the absence of facilities for normal delivery and 
maternal and child health care services, and refer-
ral services. To facilitate the health of the rural 
population, community clinics should start normal 
delivery immediately and strengthen their Mater-
nal and child health care and referral service.
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Introduction:
To facilitate the health of the rural population 
primary health care is a key to achieving their 
basic needs of them. Bangladesh has achieved this 
outcome partly because of impressive gains in 
access to, and high coverage of selected health 
interventions, particularly in rural regions.1 Health 

service delivery at the primary level is provided 
through three tiers. Upazilla health complex situat-
ed at Upazila level, union sub-center at the union 
level, and community clinic at ward or village 
level for each 6,000 population. Community 
clinics were established to extend PHC at the grass 
root level. The government of Bangladesh planned 

to establish 18,000 community clinics (CCs) over 
the 5 years period of 1996-2001. 10,723 CCs were 
constructed, out of which 8,000 began functioning 
in the three years spanning from 1998-2001. How-
ever, after a change in the cabinet of the govern-
ment of Bangladesh in 2001, all of the CCs were 
gradually closed and remained nonfunctioning for 
the next 8 years.  CCs started to function again in 
2009 under the project entitled “Revitalization of 
community health care initiatives in Bangladesh” 
and have continued operating since then.2 Each 
CC served about 6,000 people in its jurisdiction. 
All of the CCs were built up in a Public Private 
Partnership (PPP) style. To establish a CC in the 
locality, community members donate a piece of 
land on which the government built the office 
structure for the CC. Government provide human 
resources and medicine to start the CC and main-
tained this support after the start of the operation. 
The management body of a CC consisted of local 
community leaders as well as representatives from 
the government.3 The CCs are staffed by communi-
ty health care providers (CHCP) responsible for 
providing health education, health promotion, 
treatment for minor ailments, and identifying and 
referring severe cases to the hospital. The CHCPs 
provide health care in the CC for weekly 6 days 
from 9am to 3pm (Friday and holidays closed). The 
FWA and HA alternatively provide health care in 
the CC. The primary aim of the community clinic 
is to provide a package of health and family 
welfare services in a cost-effective way and in a 
manner easy to manage and convenient to the 
client. Service delivery from fixed facilities may 
lead to disadvantages like longer travel time, and 
limiting access or coverage, especially for the poor 
and women. To offset these potential disadvantag-
es, strategies were undertaken to increase the 
scope and quality of services to encourage com-
munity participation in the health sector.4 The 
proposed number of community clinics is 18,000 
of which 14500 were constructed and the remain-
ing 3,500 are to be established in time. The 
government has approved a five-year-long new 
project called “Revitalization of Community 
Health Care Initiatives in Bangladesh” to further 
develop the CCs and strengthen their operation. It 
is aimed that CCs will play the central role in deliv-
ering primary health care through effective com-

munity participation. A community group consti-
tuted of 9-11 members from local people has been 
given the responsibility to operate each CC. The 
government is providing staff and medicine. Over 
nine thousand community groups have been given 
orientation training. The government health 
service gives priority to the poor and marginal 
community as well as to the people living in 
hard-to-reach areas.5 Many developing countries 
like India, China, and Malaysia, deliver their 
health services through community efforts but 
Bangladesh is unique in delivering primary health 
care by reaching health to the doorstep of people. 
So, access to this healthcare is very important, and 
determining people’s utilization of services provid-
ed through community clinics is necessary for 
those who want to explore the health services 
provided by the government However, these 
CHCP are facing many problems in delivering 
their services, attributable to the different speeds of 
development among centers, lack of resources and 
imbalance in sizes of CHCP, so it is difficult for 
them to meet citizen needs.6-8 Therefore, the 
purpose of this study was to assess the prevalence 
of access and to determine the factors that influ-
ence utilization of services provided through 
community clinics by rural people of the catch-
ment area of six community clinics of Palasbari 
Upazila, Gaibandha District.

Methods:
It was a cross-sectional descriptive study carried 
out in the catchment area of 6 community clinics 
of Palasbari Upazilla,  Gaibandha District. The 
community clinics were chosen purposively and 
participants 18 years and above willing to take part 
in the study were selected for interview. 568 
respondents' interviews were taken by purposive 
sampling with a pretested structured question-
naire. The study was carried out from 15th March 
2019 to 20th April 2019. Data were checked, 
verified, and edited. Data were analyzed and 
entered by SPSS.

Results:
Most of the respondents (amongst 568) were in the 
age group of 31-50 years (45.4%), averaging 37.98 
±13.75 years. The majority were female (83%) and 
housewives (76.8%). (Table-I)

93.5% of the respondents visited community 
clinics. Most of the respondents (85.6%) benefited 
from the community clinic service. (Table-II)

Maternal and child health service utilization was 
poor (pregnancy registration 27.6%, ANC and 
PNC 45.2%, family planning services 49.3%) and 
there is no normal delivery service in the commu-
nity clinic. 66.2% of the respondents availed EPI 
services, 45.8% received health education, 65.3% 
received Vitamin-A supplementation, 59.9% 
availed child care services, 71.7% received 
treatment of minor illness and diseases, 17.4% 
availed referral services. (Table-III)  

Discussion: 
The primary functions of the community clinics 
are delivering primary health care services to the 
grass root level of people. For each 6000 popula-
tion, there is one community clinic. It provides 
services including birth and death registration, 
pregnancy registration, family planning methods, 
EPI, Vitamin-A supplementation, child care, 
treatment of minor illnesses and diseases, health 
education, health services, nutrition education, 
etc.9 Community clinics also provide oral rehydra-
tion salt (ORS), anti-helminthic drugs, DOTS for 
TB, MDT for leprosy, anti-malarial drugs, etc. 
However, the report showed that community 
involvement in managing community clinics was 
inadequate.10,11 The study by Mitra et al12 showed 
that despite an existing public health system 
network, Bangladesh's demographic and health 
survey found that along with public health 
services, people also received medical services 
from private doctors or clinics, unqualified practi-
tioners, traditional healers, and pharma-
cies/shops.12 But our study revealed that respon-
dents of the catchment areas availed of the Essen-
tial Health Service Package (ESP) services provided 
by community clinics were satisfactory. 98% of 
people were aware of the community clinic and 
93.5% visited there.  Although they utilize all 
services provided by community clinics, mainly 
they use treatment of minor diseases and injuries 
(71.7%). EPI, Vitamin-A Supplementation, and 
Community Child Care services provided through 
community clinics are satisfactory. Health educa-
tion services (45.8%) were poor below the mark 
and the referral service was poor. 
One of the most important functions of the 
community clinic is to provide maternal and child 
health care. But the community clinic we visited 
did not provide normal delivery service and Mater-
nal and child health care was not up to the mark 
(pregnancy registration 27.6%, ANC and PNC 
45.2%, family planning services 49.3%). In 2002; 
a maternal health review found that people 
received government maternal health facilities in 
only 20% of cases.13 A survey in Uganda shows 
that maternal and child health services in rural 
health centers were also poor there.14 So, it should 
start normal delivery and maternal health 
campaign in rural areas immediately.The expand-
ed program on immunization (EPI) has been a 
great achievement in the health system in Bangla-
desh. It ensures universal access to vaccination 

and has substantially improved the coverage of 
vaccines in children. For example, it has increased 
the percentage of BCG vaccines among children 
less than 1 year of age from 2% in 1985 to 99% in 
2009.15 Our study reflected almost a similar trend, 
as most of the respondents participated in the EPI 
vaccination program. EPI service (66.2%) is 
comparatively low as an outreach center 
commonly used for EPI service. The most recent 
BDHS (Bangladesh Demographic and Health 
Survey) states that 62% of currently married 
women aged 15-49 years (Reproductive age) in 
Bangladesh are using any contraceptive meth-
ods.16 But our study revealed that 49.3% of respon-
dents get family planning services whereas the 
Contraceptive Prevalence Rate (CRP) of Bangla-
desh is 62.4% (according to the World Bank 
Collection of Development Indicators) which was 
not up to the mark. Another study found wide-
spread dissatisfaction among local people in 
regard to the overall performance of the communi-
ty clinics. The government policy says that appro-
priate referrals should be made to nearby second-
ary or tertiary government hospitals if patients 
cannot be managed in the community clinic.17 

According to our survey the quality of medicine 
supplied by the community clinic was good. Only 
17.4% of people had been referred for better treat-
ment to secondary and tertiary level hospitals 
which was not sufficient.This survey revealed that 
71.7% of respondents got treatment for minor 
illnesses and diseases from the community clinic. 
The survey showed that mainly middle-class 
(41.2%) and illiterate (32.7%) people got treatment 
there. This is dissimilar to the findings of studies on 
health care-seeking behaviors in other parts of the 
world such as the USA, Nepal, and Nigeria.18-21

Conclusion:
Few services provided through community clinics 
are satisfactory, but there are some lacking, such 
as the absence of facilities for normal delivery and 
maternal and child health care services, and refer-
ral services. To facilitate the health of the rural 
population, community clinics should start normal 
delivery immediately and strengthen their Mater-
nal and child health care and referral service.
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Introduction:
Body mass index (BMI) is a measure of body fat 
based on height and weight that applies to adult 
men and women.1 The regional office of the World 
Health Organization for the Western Pacific 

Region, The International Association for The 
Study of Obesity, And The International Obesity 
Task Force have categorized normal weight as BMI 
18.5 to 22.9 kg/m2, overweight as BMI 23 to 24.9 
kg/m2 and obesity as BMI 25 kg/m2 or higher for 

the Asian adults.2 When body weight is >20% 
above average, mortality rises 20% in men and 
10% in women. Obese people with BMI greater 
than 30 kg/m2 have a greater risk of dying earlier 
than non-obese.3 In 2016, more than 1.9 billion 
adults aged 18 years and older were overweight 
worldwide, of these over 650 million were obese.4 
The rate of being overweight or obese climbed 
from 7% in 1980 to 17% in 2013 for Bangladeshi 
adults.5 Overweight and obesity are the fifth 
leading preventable cause of death worldwide.6 
WHO estimated that 4.5 million deaths worldwide 
in 2013 were attributable to complications caused 
by overweight and obesity.7 Overweight and 
obesity are leading nutritional disorders.3 These 
are the conditions of abnormal or excessive fat 
accumulation to the extent that health may be 
impaired. An energy imbalance between 
consumed and expended calories is the funda-
mental cause of obesity.4 Nowadays this effect has 
been attributed to dietary changes and reduced 
physical activities. The risk associated with obesity 
is determined by the amount of fat as well as fat 
distribution.2 Adverse health outcomes associated 
with overweight and obesity range from non-fatal 
debilitating diseases to increased risk of mortality.8 

The World Kidney Day 2017 promoted education 
on the harmful consequences of obesity and its 
association with kidney diseases.9 Increased BMI is 
directly associated with increased chronic kidney 
disease (CKD). The adult prevalence of CKD is 
13% and still growing. A higher BMI is associated 
with increased prevalence and incidence of neph-
rolithiasis.10 10% of all kidney cancers are attribut-
able to excess body weight. It is also evident that 
weight loss improves kidney function in obese 
subjects.9 Creatinine is the cyclic anhydrase of 
creatine that is produced as the final product of the 
decomposition of phosphocreatine. Under normal 
conditions, the daily creatinine production is 
apparently quite constant and depends on body 
size.11 Concentration of serum creatinine has long 
been the most widely used and commonly accept-
ed measure of renal function in clinical medi-
cine.12 Elevated blood urea nitrogen represents an 
independent marker of renal dysfunction. A study 
in India suggested that the rise of serum creatinine 
and urea should be regarded as a precursor of 
renal function loss in overweight and obesity.13 
The renal consequences of excess body weight 

may begin at an early stage of obesity before the 
clinical manifestations become apparent.13 This 
study has been designed to assess serum creatinine 
and urea in adult female individuals and to 
observe the correlation of these parameters with 
BMI, which would emphasize screening of over-
weight and obese female adults on the basis of 
BMI to prevent associated renal complications.

Methods:
This cross-sectional analytical study was conduct-
ed from January 2019 to December 2019 in the 
Department of Physiology, Rangpur Medical 
College, Rangpur. The Rangpur Medical college 
ethical committee and thesis protocol review 
committee approved the study protocol. A total 
number of 90 female adults aged from 20-45 years 
from different areas of Rangpur city, who fulfilled 
the inclusion and exclusion criteria were included 
by numbering. The purposive sampling technique 
was used for the selection of study subjects. After 
the selection of subjects, the objectives and proce-
dures of the study were explained in detail and 
their informed written consent was taken in easily 
understandable Bengali phrases. A standard ques-
tionnaire was filled up after taking history and 
thorough clinical examinations.All the study 
subjects were divided into three groups on the 
basis of their body mass index, among them, 30 
normal-weight female adults were denoted as 
group A (BMI 18.5-22.9 kg/m2), 30 overweight 
female adults were denoted as group B (BMI 
23-24.9 kg/m2) and 30 obese female adults were 
denoted as group C (BMI 25 kg/m2 or higher). The 
subjects in each group were matched in their age 
and socio-economic condition. Adult female 
individuals with previous abnormal renal function 
in the form of acute or chronic kidney diseases or 
abnormal serum creatinine level, history of diabe-
tes mellitus, hypertension, liver disease, tobacco 
and alcohol abuse, endocrine disorders (thyroid, 
adrenal diseases, etc.),psychiatric disorder 
(depression), taking neurotoxic drugs, pregnancy, 
and lactation were taken as exclusion criteria.

Measurement of body mass index (BMI):14

The height and weight of each individual were 
measured by measuring tape and medical weigh-
ing machine respectively. Body mass index was 
calculated as the body weight in kilograms divided 
by the square of height in meters.

BMI = Weight in kilograms / Square of height in 
meters (kg/m2)

Collection of blood and sample processing:
All study subjects were advised to be in an 
overnight (8-10 hrs) fasting state. Then they were 
attended the next day at 8.00 am at the Depart-
ment of Physiology, Rangpur Medical College, 
Rangpur. 5 ml of fasting venous blood was collect-
ed from the antecubital vein from each subject 
under all aseptic precautions by a disposable 
syringe. Needles were detached from the nozzle 
and blood was immediately transferred into a 
de-ionized test tube with a gentle push to avoid 
hemolysis. The test tubes containing blood were 
kept in a standing position till the formation of a 
clot. Serum was separated by centrifuging the 
blood at 3000 mp for 5 minutes. The clear super-
natant was taken and kept in ependorffs. Biochem-
ical tests for serum creatinine and serum urea were 
carried out as early as possible by enzymatic colo-
rimetric method at the Department of Biochemis-
try, Rangpur Medical College, Rangpur. Normal 
level of serum creatinine and urea were 0.5-1.1 
mg/dl15 and 15 - 40 mg/dl16 respectively.

Statistical analysis:
All data were recorded systematically in a 
preformed history sheet and statistical analysis was 
done by computer using SPSS–25.0 version for 
windows. Comparison of serum creatinine and 
urea between study groups was done by one-way 
ANOVA (post-Hoc) test. To observe the correla-
tion of serum creatinine and urea with BMI in the 
whole study group, Pearson’s correlation coeffi-
cient test was done. Regarding the interpretation of 
results, ≤0.05 level of probability (p) was accepted 
as significant.

Results:
Table-I showed the mean ± SD of age, height, 
weight, and BMI of a total of 90 adult females. The 
mean ± SD of age was 28.10 ± 9.09 years in group 
A, 33.20 ± 8.34 years in group B, and 33.87 ± 8.23 
years in group C. The mean ± SD of height were 
1.56 ± 0.05 m in group A, 1.61 ± 0.07 m in group 
B, and 1.54 ± 0.07 m in group C. The mean ± SD 
of weight was 51.73 ± 5.63 kg in group A, 62.83 ± 
5.43 kg in group B, and 68.20 ± 7.93 kg in group 
C. The mean ± SD of BMI was 21.30 ± 1.69 kg/m2 
in group A, 24.31 ± 0.51 kg/m2 in group B, and 
29.00 ± 3.70 kg/m2 in group C.

 
Table-II showed a statistical analysis of the mean ± 
SD of age, height, weight, and BMI between differ-
ent groups. There was no significant difference in 
age between the groups. The mean height was 
significantly (p≤0.05) higher in group B than in 
group A and significantly (p≤0.01) higher in group 
C than in group B. The mean weight was signifi-
cantly (p≤0.001) higher in group B than group A 
and significantly (p≤0.05) higher in group C than 
group B. The mean BMI was significantly (p≤
0.001) higher in group B than in group A and in 
group C than in group B.

Table-III showed a statistical analysis of the 
mean±SD of serum creatinine and serum urea 
between different groups. The mean±SD serum 
creatinine were 0.71 ± 0.27 mg/dl in group A, 0.99 
± 0.13 mg/dl in group B and 1.15±0.23 mg/dl in 
group C. The mean serum creatinine was signifi-
cantly (p≤0.001) higher in group B and group C 
than in group A. Again, it was significantly (p≤
0.05) higher in group C than group B. The 
mean±SD serum urea was 14.72±5.38 mg/dl in 
group A, 19.25±6.02 mg/dl in group B, and 
25.52±9.54 mg/dl in group C. The mean serum 

urea was significantly (p≤0.05) higher in group B 
than in group A and in group C than in group B. 
Again, it was significantly (p≤0.001) higher in 
group C than in group A.

Table-IV and Figure-1 & 2 showed the relationship 
between serum creatinine and serum urea with 
BMI in the whole study group. Serum creatinine 
was positively correlated with BMI, considering 
serum creatinine as dependent and BMI as the 
independent variable. The correlation coefficient 
was statistically highly (p ≤ 0.001) significant, (r = 
0.499). Serum urea was positively correlated with 
BMI, considering serum urea as dependent and 
BMI as the independent variable. The correlation 
coefficient was statistically highly (p ≤ 0.001) 
significant, (r = 0.396).

Figure-1: Correlation of serum creatinine with 
BMI in the whole study group.
  

Figure-2: Correlation of serum urea with BMI in 
the whole study group.

Discussion:
This cross-sectional analytical study was carried 
out to observe the status of serum creatinine and 
urea in adult female individuals and to observe the 
relationship of serum creatinine and urea with 
BMI. In this study, the mean serum creatinine was 
significantly (p≤0.001) higher in overweight and 
obese than normal weight female adults. It was 
also significantly (p≤0.05) higher in obese than 
overweight female adults. These findings are in 
agreement with those of several studies.11,12,13,17 
This study also showed that the mean serum urea 
was significantly (p≤0.05) higher in overweight 
than normal weight female adults and in obese 
than overweight female adults. It was also signifi-
cantly (p≤0.001) higher in obese than normal 
weight female adults, which is also similar to the 
reports by others.13 Increased body weight results 
in complex metabolic abnormalities that bring 

harmful effects on kidney function. It is suggested 
that some of these harmful consequences are 
mediated through diabetes mellitus and hyperten-
sion, as the risk of these comorbid conditions is 
increased by overweight and obesity.9,18 The litera-
ture review suggested several mechanisms for the 
elevation of serum creatinine and urea in obese 
individuals. This may be a result of elevated blood 
pressure due to increased body weight. It causes 
structural changes and increased metabolic 
demands by the kidneys. These alterations result in 
renal hyperfiltration followed by renal damage and 
loss of nephrons by glomerulosclerosis. Eventual-
ly, the renal tubules may become ischemic and 
gradually atrophic. These changes result in 
increased blood levels of creatinine and urea.13 

Creatinine production is proportional to the body 
weight, and importantly the muscle mass. The 
creatinine clearance increases sequentially with 
an increase in body weight (muscle mass, body fat, 
and water) due to increased production and 
volume of distribution of creatinine along with 
glomerular hyperfiltration.11 The correlation 
between creatinine and BMI is not only connected 
to the muscle mass, but also to the body fat content 
of the subjects.12 High body fat is related to early 
inflammatory processes associated with increased 
renal perfusion and hyperfiltration. Ectopic fat 
deposition around kidneys and associated com-
pression may initially increase the loop of Henle 
sodium chloride reabsorption, reducing sodium 
chloride delivery to the macula densa. Via tubulo-
glomerular feedback, it reduces afferent arteriolar 
resistance and increases renal blood flow, GFR, 
and rennin secretion. Adipocytokines like resistin, 
adiponectin, and leptin are also associated with 
glomerular hyperfiltration.17 Adiposity has direct 
impacts on kidneys induced by its endocrine activ-
ity. Adipose tissue produces various adipokines 
like adiponectin, leptin, and resistin. These 
adipokines are responsible for inflammation, 
oxidative stress, abnormal lipid metabolism, 
activation of the rennin-angiotensin-aldosterone 
system, insulin resistance, and increased produc-
tion of insulin. As a result, specific pathological 
changes occur in the kidneys. There is increased 
deposition of renal sinus fat and development of 
glomerular hypertension and hyperfiltration.9,10 
Increased fat mass also causes increased produc-
tion of pro-inflammatory cytokines including 

tumor necrosis factor-alpha (TNFα), CRP, and 
interleukin 6. CRP is a marker of renal injury and a 
risk marker of renal function loss.17 Obesity  
changes the renal hemodynamics which promotes 
progressive kidney disease. These changes begin 
in the early stage of obesity before overt renal 
manifestations are clinically apparent. Elevated 
serum creatinine and urea may represent an inde-
pendent marker of renal dysfunction in overweight 
and obese individuals.13

Conclusion:
The result of this study suggested that increased 
body mass index is correlated with elevated serum 
creatinine and urea in adult female individuals. As 
body weight increases, modifications in the renal 
system also increases. These changes may precede 
the development of overt clinical disease and may 
be responsible for maintaining the obese state. 
These findings highlight the importance of recog-
nizing overweight individuals as an at-risk popula-
tion. This might help in early diagnosis and could 
be used to prevent further complications associat-
ed with overweight and obesity. Regular body 
mass index screening is recommended to assess 
body weight easily and effectively.
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Abstract
Background: 
The World Health Organization has announced overweight and obesity 
as a global epidemic that has strong associations with renal function 
impairment.
Objectives: 
To evaluate the serum creatinine and urea status in adult female individ-
uals with previous normal renal function and to observe the correlation 
of serum creatinine and urea with body mass index (BMI).
Methods: 
This cross-sectional analytical study was conducted in the Department 
of Physiology, Rangpur Medical College, Rangpur. After briefing about 
the objectives, adult female subjects who met the inclusion and exclu-
sion criteria were enrolled in the study with permission. The study 
included 90 subjects who were divided into three groups- apparently 
healthy adult females with normal weight (Group-A), apparently healthy 
overweight adult females (Group-B), and apparently healthy obese adult 
females (Group-C). The subjects were selected from different areas of 
Rangpur city. Their body mass index, serum creatinine, and urea were 
measured. For statistical analysis, one way ANOVA (post-Hoc) test and 
Pearson’s correlation coefficient test were performed as applicable by 
computer-based SPSS-25.0 for windows. Regarding the interpretation of 
results, p≤0.05 was accepted as significant.
Results: 
The mean serum creatinine level was significantly (p≤0.001) higher in 
overweight and obese female adults than in normal-weight female 
adults. It was also significantly (p≤0.05) higher in obese female adults 
than in overweight female adults. Again, the mean serum urea level was 
significantly (p≤0.05) higher in overweight female adults than 
normal-weight female adults and in obese female adults than in 
overweight female adults. It was also significantly (p≤0.001) higher in 
obese female adults than in normal-weight female adults. This study 
also found highly significant (p≤0.001) positive correlation of serum 
creatinine (r=0.499) and urea (r=0.396) with body mass index.
Conclusion: 
Serum creatinine and urea were elevated in overweight and obese 
female adults and both parameters were positively correlated with BMI. 
Regular body mass index screening is recommended to assess body 
weight easily and effectively.

Keywords: Obesity, Overweight, Serum Creatinine, Serum Urea, Body 
Mass Index.
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Introduction:
Body mass index (BMI) is a measure of body fat 
based on height and weight that applies to adult 
men and women.1 The regional office of the World 
Health Organization for the Western Pacific 

Region, The International Association for The 
Study of Obesity, And The International Obesity 
Task Force have categorized normal weight as BMI 
18.5 to 22.9 kg/m2, overweight as BMI 23 to 24.9 
kg/m2 and obesity as BMI 25 kg/m2 or higher for 

the Asian adults.2 When body weight is >20% 
above average, mortality rises 20% in men and 
10% in women. Obese people with BMI greater 
than 30 kg/m2 have a greater risk of dying earlier 
than non-obese.3 In 2016, more than 1.9 billion 
adults aged 18 years and older were overweight 
worldwide, of these over 650 million were obese.4 
The rate of being overweight or obese climbed 
from 7% in 1980 to 17% in 2013 for Bangladeshi 
adults.5 Overweight and obesity are the fifth 
leading preventable cause of death worldwide.6 
WHO estimated that 4.5 million deaths worldwide 
in 2013 were attributable to complications caused 
by overweight and obesity.7 Overweight and 
obesity are leading nutritional disorders.3 These 
are the conditions of abnormal or excessive fat 
accumulation to the extent that health may be 
impaired. An energy imbalance between 
consumed and expended calories is the funda-
mental cause of obesity.4 Nowadays this effect has 
been attributed to dietary changes and reduced 
physical activities. The risk associated with obesity 
is determined by the amount of fat as well as fat 
distribution.2 Adverse health outcomes associated 
with overweight and obesity range from non-fatal 
debilitating diseases to increased risk of mortality.8 

The World Kidney Day 2017 promoted education 
on the harmful consequences of obesity and its 
association with kidney diseases.9 Increased BMI is 
directly associated with increased chronic kidney 
disease (CKD). The adult prevalence of CKD is 
13% and still growing. A higher BMI is associated 
with increased prevalence and incidence of neph-
rolithiasis.10 10% of all kidney cancers are attribut-
able to excess body weight. It is also evident that 
weight loss improves kidney function in obese 
subjects.9 Creatinine is the cyclic anhydrase of 
creatine that is produced as the final product of the 
decomposition of phosphocreatine. Under normal 
conditions, the daily creatinine production is 
apparently quite constant and depends on body 
size.11 Concentration of serum creatinine has long 
been the most widely used and commonly accept-
ed measure of renal function in clinical medi-
cine.12 Elevated blood urea nitrogen represents an 
independent marker of renal dysfunction. A study 
in India suggested that the rise of serum creatinine 
and urea should be regarded as a precursor of 
renal function loss in overweight and obesity.13 
The renal consequences of excess body weight 

may begin at an early stage of obesity before the 
clinical manifestations become apparent.13 This 
study has been designed to assess serum creatinine 
and urea in adult female individuals and to 
observe the correlation of these parameters with 
BMI, which would emphasize screening of over-
weight and obese female adults on the basis of 
BMI to prevent associated renal complications.

Methods:
This cross-sectional analytical study was conduct-
ed from January 2019 to December 2019 in the 
Department of Physiology, Rangpur Medical 
College, Rangpur. The Rangpur Medical college 
ethical committee and thesis protocol review 
committee approved the study protocol. A total 
number of 90 female adults aged from 20-45 years 
from different areas of Rangpur city, who fulfilled 
the inclusion and exclusion criteria were included 
by numbering. The purposive sampling technique 
was used for the selection of study subjects. After 
the selection of subjects, the objectives and proce-
dures of the study were explained in detail and 
their informed written consent was taken in easily 
understandable Bengali phrases. A standard ques-
tionnaire was filled up after taking history and 
thorough clinical examinations.All the study 
subjects were divided into three groups on the 
basis of their body mass index, among them, 30 
normal-weight female adults were denoted as 
group A (BMI 18.5-22.9 kg/m2), 30 overweight 
female adults were denoted as group B (BMI 
23-24.9 kg/m2) and 30 obese female adults were 
denoted as group C (BMI 25 kg/m2 or higher). The 
subjects in each group were matched in their age 
and socio-economic condition. Adult female 
individuals with previous abnormal renal function 
in the form of acute or chronic kidney diseases or 
abnormal serum creatinine level, history of diabe-
tes mellitus, hypertension, liver disease, tobacco 
and alcohol abuse, endocrine disorders (thyroid, 
adrenal diseases, etc.),psychiatric disorder 
(depression), taking neurotoxic drugs, pregnancy, 
and lactation were taken as exclusion criteria.

Measurement of body mass index (BMI):14

The height and weight of each individual were 
measured by measuring tape and medical weigh-
ing machine respectively. Body mass index was 
calculated as the body weight in kilograms divided 
by the square of height in meters.

BMI = Weight in kilograms / Square of height in 
meters (kg/m2)

Collection of blood and sample processing:
All study subjects were advised to be in an 
overnight (8-10 hrs) fasting state. Then they were 
attended the next day at 8.00 am at the Depart-
ment of Physiology, Rangpur Medical College, 
Rangpur. 5 ml of fasting venous blood was collect-
ed from the antecubital vein from each subject 
under all aseptic precautions by a disposable 
syringe. Needles were detached from the nozzle 
and blood was immediately transferred into a 
de-ionized test tube with a gentle push to avoid 
hemolysis. The test tubes containing blood were 
kept in a standing position till the formation of a 
clot. Serum was separated by centrifuging the 
blood at 3000 mp for 5 minutes. The clear super-
natant was taken and kept in ependorffs. Biochem-
ical tests for serum creatinine and serum urea were 
carried out as early as possible by enzymatic colo-
rimetric method at the Department of Biochemis-
try, Rangpur Medical College, Rangpur. Normal 
level of serum creatinine and urea were 0.5-1.1 
mg/dl15 and 15 - 40 mg/dl16 respectively.

Statistical analysis:
All data were recorded systematically in a 
preformed history sheet and statistical analysis was 
done by computer using SPSS–25.0 version for 
windows. Comparison of serum creatinine and 
urea between study groups was done by one-way 
ANOVA (post-Hoc) test. To observe the correla-
tion of serum creatinine and urea with BMI in the 
whole study group, Pearson’s correlation coeffi-
cient test was done. Regarding the interpretation of 
results, ≤0.05 level of probability (p) was accepted 
as significant.

Results:
Table-I showed the mean ± SD of age, height, 
weight, and BMI of a total of 90 adult females. The 
mean ± SD of age was 28.10 ± 9.09 years in group 
A, 33.20 ± 8.34 years in group B, and 33.87 ± 8.23 
years in group C. The mean ± SD of height were 
1.56 ± 0.05 m in group A, 1.61 ± 0.07 m in group 
B, and 1.54 ± 0.07 m in group C. The mean ± SD 
of weight was 51.73 ± 5.63 kg in group A, 62.83 ± 
5.43 kg in group B, and 68.20 ± 7.93 kg in group 
C. The mean ± SD of BMI was 21.30 ± 1.69 kg/m2 
in group A, 24.31 ± 0.51 kg/m2 in group B, and 
29.00 ± 3.70 kg/m2 in group C.

 
Table-II showed a statistical analysis of the mean ± 
SD of age, height, weight, and BMI between differ-
ent groups. There was no significant difference in 
age between the groups. The mean height was 
significantly (p≤0.05) higher in group B than in 
group A and significantly (p≤0.01) higher in group 
C than in group B. The mean weight was signifi-
cantly (p≤0.001) higher in group B than group A 
and significantly (p≤0.05) higher in group C than 
group B. The mean BMI was significantly (p≤
0.001) higher in group B than in group A and in 
group C than in group B.

Table-III showed a statistical analysis of the 
mean±SD of serum creatinine and serum urea 
between different groups. The mean±SD serum 
creatinine were 0.71 ± 0.27 mg/dl in group A, 0.99 
± 0.13 mg/dl in group B and 1.15±0.23 mg/dl in 
group C. The mean serum creatinine was signifi-
cantly (p≤0.001) higher in group B and group C 
than in group A. Again, it was significantly (p≤
0.05) higher in group C than group B. The 
mean±SD serum urea was 14.72±5.38 mg/dl in 
group A, 19.25±6.02 mg/dl in group B, and 
25.52±9.54 mg/dl in group C. The mean serum 

urea was significantly (p≤0.05) higher in group B 
than in group A and in group C than in group B. 
Again, it was significantly (p≤0.001) higher in 
group C than in group A.

Table-IV and Figure-1 & 2 showed the relationship 
between serum creatinine and serum urea with 
BMI in the whole study group. Serum creatinine 
was positively correlated with BMI, considering 
serum creatinine as dependent and BMI as the 
independent variable. The correlation coefficient 
was statistically highly (p ≤ 0.001) significant, (r = 
0.499). Serum urea was positively correlated with 
BMI, considering serum urea as dependent and 
BMI as the independent variable. The correlation 
coefficient was statistically highly (p ≤ 0.001) 
significant, (r = 0.396).

Figure-1: Correlation of serum creatinine with 
BMI in the whole study group.
  

Figure-2: Correlation of serum urea with BMI in 
the whole study group.

Discussion:
This cross-sectional analytical study was carried 
out to observe the status of serum creatinine and 
urea in adult female individuals and to observe the 
relationship of serum creatinine and urea with 
BMI. In this study, the mean serum creatinine was 
significantly (p≤0.001) higher in overweight and 
obese than normal weight female adults. It was 
also significantly (p≤0.05) higher in obese than 
overweight female adults. These findings are in 
agreement with those of several studies.11,12,13,17 
This study also showed that the mean serum urea 
was significantly (p≤0.05) higher in overweight 
than normal weight female adults and in obese 
than overweight female adults. It was also signifi-
cantly (p≤0.001) higher in obese than normal 
weight female adults, which is also similar to the 
reports by others.13 Increased body weight results 
in complex metabolic abnormalities that bring 

harmful effects on kidney function. It is suggested 
that some of these harmful consequences are 
mediated through diabetes mellitus and hyperten-
sion, as the risk of these comorbid conditions is 
increased by overweight and obesity.9,18 The litera-
ture review suggested several mechanisms for the 
elevation of serum creatinine and urea in obese 
individuals. This may be a result of elevated blood 
pressure due to increased body weight. It causes 
structural changes and increased metabolic 
demands by the kidneys. These alterations result in 
renal hyperfiltration followed by renal damage and 
loss of nephrons by glomerulosclerosis. Eventual-
ly, the renal tubules may become ischemic and 
gradually atrophic. These changes result in 
increased blood levels of creatinine and urea.13 

Creatinine production is proportional to the body 
weight, and importantly the muscle mass. The 
creatinine clearance increases sequentially with 
an increase in body weight (muscle mass, body fat, 
and water) due to increased production and 
volume of distribution of creatinine along with 
glomerular hyperfiltration.11 The correlation 
between creatinine and BMI is not only connected 
to the muscle mass, but also to the body fat content 
of the subjects.12 High body fat is related to early 
inflammatory processes associated with increased 
renal perfusion and hyperfiltration. Ectopic fat 
deposition around kidneys and associated com-
pression may initially increase the loop of Henle 
sodium chloride reabsorption, reducing sodium 
chloride delivery to the macula densa. Via tubulo-
glomerular feedback, it reduces afferent arteriolar 
resistance and increases renal blood flow, GFR, 
and rennin secretion. Adipocytokines like resistin, 
adiponectin, and leptin are also associated with 
glomerular hyperfiltration.17 Adiposity has direct 
impacts on kidneys induced by its endocrine activ-
ity. Adipose tissue produces various adipokines 
like adiponectin, leptin, and resistin. These 
adipokines are responsible for inflammation, 
oxidative stress, abnormal lipid metabolism, 
activation of the rennin-angiotensin-aldosterone 
system, insulin resistance, and increased produc-
tion of insulin. As a result, specific pathological 
changes occur in the kidneys. There is increased 
deposition of renal sinus fat and development of 
glomerular hypertension and hyperfiltration.9,10 
Increased fat mass also causes increased produc-
tion of pro-inflammatory cytokines including 

tumor necrosis factor-alpha (TNFα), CRP, and 
interleukin 6. CRP is a marker of renal injury and a 
risk marker of renal function loss.17 Obesity  
changes the renal hemodynamics which promotes 
progressive kidney disease. These changes begin 
in the early stage of obesity before overt renal 
manifestations are clinically apparent. Elevated 
serum creatinine and urea may represent an inde-
pendent marker of renal dysfunction in overweight 
and obese individuals.13

Conclusion:
The result of this study suggested that increased 
body mass index is correlated with elevated serum 
creatinine and urea in adult female individuals. As 
body weight increases, modifications in the renal 
system also increases. These changes may precede 
the development of overt clinical disease and may 
be responsible for maintaining the obese state. 
These findings highlight the importance of recog-
nizing overweight individuals as an at-risk popula-
tion. This might help in early diagnosis and could 
be used to prevent further complications associat-
ed with overweight and obesity. Regular body 
mass index screening is recommended to assess 
body weight easily and effectively.
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Introduction:
Body mass index (BMI) is a measure of body fat 
based on height and weight that applies to adult 
men and women.1 The regional office of the World 
Health Organization for the Western Pacific 

Region, The International Association for The 
Study of Obesity, And The International Obesity 
Task Force have categorized normal weight as BMI 
18.5 to 22.9 kg/m2, overweight as BMI 23 to 24.9 
kg/m2 and obesity as BMI 25 kg/m2 or higher for 

the Asian adults.2 When body weight is >20% 
above average, mortality rises 20% in men and 
10% in women. Obese people with BMI greater 
than 30 kg/m2 have a greater risk of dying earlier 
than non-obese.3 In 2016, more than 1.9 billion 
adults aged 18 years and older were overweight 
worldwide, of these over 650 million were obese.4 
The rate of being overweight or obese climbed 
from 7% in 1980 to 17% in 2013 for Bangladeshi 
adults.5 Overweight and obesity are the fifth 
leading preventable cause of death worldwide.6 
WHO estimated that 4.5 million deaths worldwide 
in 2013 were attributable to complications caused 
by overweight and obesity.7 Overweight and 
obesity are leading nutritional disorders.3 These 
are the conditions of abnormal or excessive fat 
accumulation to the extent that health may be 
impaired. An energy imbalance between 
consumed and expended calories is the funda-
mental cause of obesity.4 Nowadays this effect has 
been attributed to dietary changes and reduced 
physical activities. The risk associated with obesity 
is determined by the amount of fat as well as fat 
distribution.2 Adverse health outcomes associated 
with overweight and obesity range from non-fatal 
debilitating diseases to increased risk of mortality.8 

The World Kidney Day 2017 promoted education 
on the harmful consequences of obesity and its 
association with kidney diseases.9 Increased BMI is 
directly associated with increased chronic kidney 
disease (CKD). The adult prevalence of CKD is 
13% and still growing. A higher BMI is associated 
with increased prevalence and incidence of neph-
rolithiasis.10 10% of all kidney cancers are attribut-
able to excess body weight. It is also evident that 
weight loss improves kidney function in obese 
subjects.9 Creatinine is the cyclic anhydrase of 
creatine that is produced as the final product of the 
decomposition of phosphocreatine. Under normal 
conditions, the daily creatinine production is 
apparently quite constant and depends on body 
size.11 Concentration of serum creatinine has long 
been the most widely used and commonly accept-
ed measure of renal function in clinical medi-
cine.12 Elevated blood urea nitrogen represents an 
independent marker of renal dysfunction. A study 
in India suggested that the rise of serum creatinine 
and urea should be regarded as a precursor of 
renal function loss in overweight and obesity.13 
The renal consequences of excess body weight 

may begin at an early stage of obesity before the 
clinical manifestations become apparent.13 This 
study has been designed to assess serum creatinine 
and urea in adult female individuals and to 
observe the correlation of these parameters with 
BMI, which would emphasize screening of over-
weight and obese female adults on the basis of 
BMI to prevent associated renal complications.

Methods:
This cross-sectional analytical study was conduct-
ed from January 2019 to December 2019 in the 
Department of Physiology, Rangpur Medical 
College, Rangpur. The Rangpur Medical college 
ethical committee and thesis protocol review 
committee approved the study protocol. A total 
number of 90 female adults aged from 20-45 years 
from different areas of Rangpur city, who fulfilled 
the inclusion and exclusion criteria were included 
by numbering. The purposive sampling technique 
was used for the selection of study subjects. After 
the selection of subjects, the objectives and proce-
dures of the study were explained in detail and 
their informed written consent was taken in easily 
understandable Bengali phrases. A standard ques-
tionnaire was filled up after taking history and 
thorough clinical examinations.All the study 
subjects were divided into three groups on the 
basis of their body mass index, among them, 30 
normal-weight female adults were denoted as 
group A (BMI 18.5-22.9 kg/m2), 30 overweight 
female adults were denoted as group B (BMI 
23-24.9 kg/m2) and 30 obese female adults were 
denoted as group C (BMI 25 kg/m2 or higher). The 
subjects in each group were matched in their age 
and socio-economic condition. Adult female 
individuals with previous abnormal renal function 
in the form of acute or chronic kidney diseases or 
abnormal serum creatinine level, history of diabe-
tes mellitus, hypertension, liver disease, tobacco 
and alcohol abuse, endocrine disorders (thyroid, 
adrenal diseases, etc.),psychiatric disorder 
(depression), taking neurotoxic drugs, pregnancy, 
and lactation were taken as exclusion criteria.

Measurement of body mass index (BMI):14

The height and weight of each individual were 
measured by measuring tape and medical weigh-
ing machine respectively. Body mass index was 
calculated as the body weight in kilograms divided 
by the square of height in meters.

BMI = Weight in kilograms / Square of height in 
meters (kg/m2)

Collection of blood and sample processing:
All study subjects were advised to be in an 
overnight (8-10 hrs) fasting state. Then they were 
attended the next day at 8.00 am at the Depart-
ment of Physiology, Rangpur Medical College, 
Rangpur. 5 ml of fasting venous blood was collect-
ed from the antecubital vein from each subject 
under all aseptic precautions by a disposable 
syringe. Needles were detached from the nozzle 
and blood was immediately transferred into a 
de-ionized test tube with a gentle push to avoid 
hemolysis. The test tubes containing blood were 
kept in a standing position till the formation of a 
clot. Serum was separated by centrifuging the 
blood at 3000 mp for 5 minutes. The clear super-
natant was taken and kept in ependorffs. Biochem-
ical tests for serum creatinine and serum urea were 
carried out as early as possible by enzymatic colo-
rimetric method at the Department of Biochemis-
try, Rangpur Medical College, Rangpur. Normal 
level of serum creatinine and urea were 0.5-1.1 
mg/dl15 and 15 - 40 mg/dl16 respectively.

Statistical analysis:
All data were recorded systematically in a 
preformed history sheet and statistical analysis was 
done by computer using SPSS–25.0 version for 
windows. Comparison of serum creatinine and 
urea between study groups was done by one-way 
ANOVA (post-Hoc) test. To observe the correla-
tion of serum creatinine and urea with BMI in the 
whole study group, Pearson’s correlation coeffi-
cient test was done. Regarding the interpretation of 
results, ≤0.05 level of probability (p) was accepted 
as significant.

Results:
Table-I showed the mean ± SD of age, height, 
weight, and BMI of a total of 90 adult females. The 
mean ± SD of age was 28.10 ± 9.09 years in group 
A, 33.20 ± 8.34 years in group B, and 33.87 ± 8.23 
years in group C. The mean ± SD of height were 
1.56 ± 0.05 m in group A, 1.61 ± 0.07 m in group 
B, and 1.54 ± 0.07 m in group C. The mean ± SD 
of weight was 51.73 ± 5.63 kg in group A, 62.83 ± 
5.43 kg in group B, and 68.20 ± 7.93 kg in group 
C. The mean ± SD of BMI was 21.30 ± 1.69 kg/m2 
in group A, 24.31 ± 0.51 kg/m2 in group B, and 
29.00 ± 3.70 kg/m2 in group C.

 
Table-II showed a statistical analysis of the mean ± 
SD of age, height, weight, and BMI between differ-
ent groups. There was no significant difference in 
age between the groups. The mean height was 
significantly (p≤0.05) higher in group B than in 
group A and significantly (p≤0.01) higher in group 
C than in group B. The mean weight was signifi-
cantly (p≤0.001) higher in group B than group A 
and significantly (p≤0.05) higher in group C than 
group B. The mean BMI was significantly (p≤
0.001) higher in group B than in group A and in 
group C than in group B.

Table-III showed a statistical analysis of the 
mean±SD of serum creatinine and serum urea 
between different groups. The mean±SD serum 
creatinine were 0.71 ± 0.27 mg/dl in group A, 0.99 
± 0.13 mg/dl in group B and 1.15±0.23 mg/dl in 
group C. The mean serum creatinine was signifi-
cantly (p≤0.001) higher in group B and group C 
than in group A. Again, it was significantly (p≤
0.05) higher in group C than group B. The 
mean±SD serum urea was 14.72±5.38 mg/dl in 
group A, 19.25±6.02 mg/dl in group B, and 
25.52±9.54 mg/dl in group C. The mean serum 

urea was significantly (p≤0.05) higher in group B 
than in group A and in group C than in group B. 
Again, it was significantly (p≤0.001) higher in 
group C than in group A.

Table-IV and Figure-1 & 2 showed the relationship 
between serum creatinine and serum urea with 
BMI in the whole study group. Serum creatinine 
was positively correlated with BMI, considering 
serum creatinine as dependent and BMI as the 
independent variable. The correlation coefficient 
was statistically highly (p ≤ 0.001) significant, (r = 
0.499). Serum urea was positively correlated with 
BMI, considering serum urea as dependent and 
BMI as the independent variable. The correlation 
coefficient was statistically highly (p ≤ 0.001) 
significant, (r = 0.396).

Figure-1: Correlation of serum creatinine with 
BMI in the whole study group.
  

Figure-2: Correlation of serum urea with BMI in 
the whole study group.

Discussion:
This cross-sectional analytical study was carried 
out to observe the status of serum creatinine and 
urea in adult female individuals and to observe the 
relationship of serum creatinine and urea with 
BMI. In this study, the mean serum creatinine was 
significantly (p≤0.001) higher in overweight and 
obese than normal weight female adults. It was 
also significantly (p≤0.05) higher in obese than 
overweight female adults. These findings are in 
agreement with those of several studies.11,12,13,17 
This study also showed that the mean serum urea 
was significantly (p≤0.05) higher in overweight 
than normal weight female adults and in obese 
than overweight female adults. It was also signifi-
cantly (p≤0.001) higher in obese than normal 
weight female adults, which is also similar to the 
reports by others.13 Increased body weight results 
in complex metabolic abnormalities that bring 

harmful effects on kidney function. It is suggested 
that some of these harmful consequences are 
mediated through diabetes mellitus and hyperten-
sion, as the risk of these comorbid conditions is 
increased by overweight and obesity.9,18 The litera-
ture review suggested several mechanisms for the 
elevation of serum creatinine and urea in obese 
individuals. This may be a result of elevated blood 
pressure due to increased body weight. It causes 
structural changes and increased metabolic 
demands by the kidneys. These alterations result in 
renal hyperfiltration followed by renal damage and 
loss of nephrons by glomerulosclerosis. Eventual-
ly, the renal tubules may become ischemic and 
gradually atrophic. These changes result in 
increased blood levels of creatinine and urea.13 

Creatinine production is proportional to the body 
weight, and importantly the muscle mass. The 
creatinine clearance increases sequentially with 
an increase in body weight (muscle mass, body fat, 
and water) due to increased production and 
volume of distribution of creatinine along with 
glomerular hyperfiltration.11 The correlation 
between creatinine and BMI is not only connected 
to the muscle mass, but also to the body fat content 
of the subjects.12 High body fat is related to early 
inflammatory processes associated with increased 
renal perfusion and hyperfiltration. Ectopic fat 
deposition around kidneys and associated com-
pression may initially increase the loop of Henle 
sodium chloride reabsorption, reducing sodium 
chloride delivery to the macula densa. Via tubulo-
glomerular feedback, it reduces afferent arteriolar 
resistance and increases renal blood flow, GFR, 
and rennin secretion. Adipocytokines like resistin, 
adiponectin, and leptin are also associated with 
glomerular hyperfiltration.17 Adiposity has direct 
impacts on kidneys induced by its endocrine activ-
ity. Adipose tissue produces various adipokines 
like adiponectin, leptin, and resistin. These 
adipokines are responsible for inflammation, 
oxidative stress, abnormal lipid metabolism, 
activation of the rennin-angiotensin-aldosterone 
system, insulin resistance, and increased produc-
tion of insulin. As a result, specific pathological 
changes occur in the kidneys. There is increased 
deposition of renal sinus fat and development of 
glomerular hypertension and hyperfiltration.9,10 
Increased fat mass also causes increased produc-
tion of pro-inflammatory cytokines including 

tumor necrosis factor-alpha (TNFα), CRP, and 
interleukin 6. CRP is a marker of renal injury and a 
risk marker of renal function loss.17 Obesity  
changes the renal hemodynamics which promotes 
progressive kidney disease. These changes begin 
in the early stage of obesity before overt renal 
manifestations are clinically apparent. Elevated 
serum creatinine and urea may represent an inde-
pendent marker of renal dysfunction in overweight 
and obese individuals.13

Conclusion:
The result of this study suggested that increased 
body mass index is correlated with elevated serum 
creatinine and urea in adult female individuals. As 
body weight increases, modifications in the renal 
system also increases. These changes may precede 
the development of overt clinical disease and may 
be responsible for maintaining the obese state. 
These findings highlight the importance of recog-
nizing overweight individuals as an at-risk popula-
tion. This might help in early diagnosis and could 
be used to prevent further complications associat-
ed with overweight and obesity. Regular body 
mass index screening is recommended to assess 
body weight easily and effectively.
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Parameters
Group A Group B

Mean ± SD

Group C

Age (years) 28.10 ± 9.09 33.20 ± 8.34 33.87 ± 8.23

Height (m) 1.56 ± 0.05 1.61 ± 0.07 1.54 ± 0.07

Weight (kg) 51.73 ± 5.63 62.83 ± 5.43 68.20 ± 7.93

BMI (Kg/m2 21.30 ± 1.69 24.31 ± 0.51 29.00 ± 3.70

Table-I: Mean ± SD of age, height, weight, and 
BMI of the study subjects in group A, group B, and 
group C

Groups 
Age Height

p-value 

Weight BMI

A/B (n=30)/(n=30) 0.225NS 0.035* 0.000*** 0.000***

A/C(n=30)/(n=30) 0.120NS  .717NS 0.000*** 0.000***

B/C(n=30)/(n=30) 1.000NS 0.003** 0.039* 0.000***

Table-II: Mean ± SD of age, height, weight, and 
BMI of the study subjects in group A, group B, and 
group C

***=p ≤ 0.001 **=p ≤ 0.01
*=p ≤ 0.05 NS=p >0.05
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A Study of Serum Creatinine and Urea in Adult Female Individuals

Introduction:
Body mass index (BMI) is a measure of body fat 
based on height and weight that applies to adult 
men and women.1 The regional office of the World 
Health Organization for the Western Pacific 

Region, The International Association for The 
Study of Obesity, And The International Obesity 
Task Force have categorized normal weight as BMI 
18.5 to 22.9 kg/m2, overweight as BMI 23 to 24.9 
kg/m2 and obesity as BMI 25 kg/m2 or higher for 

the Asian adults.2 When body weight is >20% 
above average, mortality rises 20% in men and 
10% in women. Obese people with BMI greater 
than 30 kg/m2 have a greater risk of dying earlier 
than non-obese.3 In 2016, more than 1.9 billion 
adults aged 18 years and older were overweight 
worldwide, of these over 650 million were obese.4 
The rate of being overweight or obese climbed 
from 7% in 1980 to 17% in 2013 for Bangladeshi 
adults.5 Overweight and obesity are the fifth 
leading preventable cause of death worldwide.6 
WHO estimated that 4.5 million deaths worldwide 
in 2013 were attributable to complications caused 
by overweight and obesity.7 Overweight and 
obesity are leading nutritional disorders.3 These 
are the conditions of abnormal or excessive fat 
accumulation to the extent that health may be 
impaired. An energy imbalance between 
consumed and expended calories is the funda-
mental cause of obesity.4 Nowadays this effect has 
been attributed to dietary changes and reduced 
physical activities. The risk associated with obesity 
is determined by the amount of fat as well as fat 
distribution.2 Adverse health outcomes associated 
with overweight and obesity range from non-fatal 
debilitating diseases to increased risk of mortality.8 

The World Kidney Day 2017 promoted education 
on the harmful consequences of obesity and its 
association with kidney diseases.9 Increased BMI is 
directly associated with increased chronic kidney 
disease (CKD). The adult prevalence of CKD is 
13% and still growing. A higher BMI is associated 
with increased prevalence and incidence of neph-
rolithiasis.10 10% of all kidney cancers are attribut-
able to excess body weight. It is also evident that 
weight loss improves kidney function in obese 
subjects.9 Creatinine is the cyclic anhydrase of 
creatine that is produced as the final product of the 
decomposition of phosphocreatine. Under normal 
conditions, the daily creatinine production is 
apparently quite constant and depends on body 
size.11 Concentration of serum creatinine has long 
been the most widely used and commonly accept-
ed measure of renal function in clinical medi-
cine.12 Elevated blood urea nitrogen represents an 
independent marker of renal dysfunction. A study 
in India suggested that the rise of serum creatinine 
and urea should be regarded as a precursor of 
renal function loss in overweight and obesity.13 
The renal consequences of excess body weight 

may begin at an early stage of obesity before the 
clinical manifestations become apparent.13 This 
study has been designed to assess serum creatinine 
and urea in adult female individuals and to 
observe the correlation of these parameters with 
BMI, which would emphasize screening of over-
weight and obese female adults on the basis of 
BMI to prevent associated renal complications.

Methods:
This cross-sectional analytical study was conduct-
ed from January 2019 to December 2019 in the 
Department of Physiology, Rangpur Medical 
College, Rangpur. The Rangpur Medical college 
ethical committee and thesis protocol review 
committee approved the study protocol. A total 
number of 90 female adults aged from 20-45 years 
from different areas of Rangpur city, who fulfilled 
the inclusion and exclusion criteria were included 
by numbering. The purposive sampling technique 
was used for the selection of study subjects. After 
the selection of subjects, the objectives and proce-
dures of the study were explained in detail and 
their informed written consent was taken in easily 
understandable Bengali phrases. A standard ques-
tionnaire was filled up after taking history and 
thorough clinical examinations.All the study 
subjects were divided into three groups on the 
basis of their body mass index, among them, 30 
normal-weight female adults were denoted as 
group A (BMI 18.5-22.9 kg/m2), 30 overweight 
female adults were denoted as group B (BMI 
23-24.9 kg/m2) and 30 obese female adults were 
denoted as group C (BMI 25 kg/m2 or higher). The 
subjects in each group were matched in their age 
and socio-economic condition. Adult female 
individuals with previous abnormal renal function 
in the form of acute or chronic kidney diseases or 
abnormal serum creatinine level, history of diabe-
tes mellitus, hypertension, liver disease, tobacco 
and alcohol abuse, endocrine disorders (thyroid, 
adrenal diseases, etc.),psychiatric disorder 
(depression), taking neurotoxic drugs, pregnancy, 
and lactation were taken as exclusion criteria.

Measurement of body mass index (BMI):14

The height and weight of each individual were 
measured by measuring tape and medical weigh-
ing machine respectively. Body mass index was 
calculated as the body weight in kilograms divided 
by the square of height in meters.

BMI = Weight in kilograms / Square of height in 
meters (kg/m2)

Collection of blood and sample processing:
All study subjects were advised to be in an 
overnight (8-10 hrs) fasting state. Then they were 
attended the next day at 8.00 am at the Depart-
ment of Physiology, Rangpur Medical College, 
Rangpur. 5 ml of fasting venous blood was collect-
ed from the antecubital vein from each subject 
under all aseptic precautions by a disposable 
syringe. Needles were detached from the nozzle 
and blood was immediately transferred into a 
de-ionized test tube with a gentle push to avoid 
hemolysis. The test tubes containing blood were 
kept in a standing position till the formation of a 
clot. Serum was separated by centrifuging the 
blood at 3000 mp for 5 minutes. The clear super-
natant was taken and kept in ependorffs. Biochem-
ical tests for serum creatinine and serum urea were 
carried out as early as possible by enzymatic colo-
rimetric method at the Department of Biochemis-
try, Rangpur Medical College, Rangpur. Normal 
level of serum creatinine and urea were 0.5-1.1 
mg/dl15 and 15 - 40 mg/dl16 respectively.

Statistical analysis:
All data were recorded systematically in a 
preformed history sheet and statistical analysis was 
done by computer using SPSS–25.0 version for 
windows. Comparison of serum creatinine and 
urea between study groups was done by one-way 
ANOVA (post-Hoc) test. To observe the correla-
tion of serum creatinine and urea with BMI in the 
whole study group, Pearson’s correlation coeffi-
cient test was done. Regarding the interpretation of 
results, ≤0.05 level of probability (p) was accepted 
as significant.

Results:
Table-I showed the mean ± SD of age, height, 
weight, and BMI of a total of 90 adult females. The 
mean ± SD of age was 28.10 ± 9.09 years in group 
A, 33.20 ± 8.34 years in group B, and 33.87 ± 8.23 
years in group C. The mean ± SD of height were 
1.56 ± 0.05 m in group A, 1.61 ± 0.07 m in group 
B, and 1.54 ± 0.07 m in group C. The mean ± SD 
of weight was 51.73 ± 5.63 kg in group A, 62.83 ± 
5.43 kg in group B, and 68.20 ± 7.93 kg in group 
C. The mean ± SD of BMI was 21.30 ± 1.69 kg/m2 
in group A, 24.31 ± 0.51 kg/m2 in group B, and 
29.00 ± 3.70 kg/m2 in group C.

 
Table-II showed a statistical analysis of the mean ± 
SD of age, height, weight, and BMI between differ-
ent groups. There was no significant difference in 
age between the groups. The mean height was 
significantly (p≤0.05) higher in group B than in 
group A and significantly (p≤0.01) higher in group 
C than in group B. The mean weight was signifi-
cantly (p≤0.001) higher in group B than group A 
and significantly (p≤0.05) higher in group C than 
group B. The mean BMI was significantly (p≤
0.001) higher in group B than in group A and in 
group C than in group B.

Table-III showed a statistical analysis of the 
mean±SD of serum creatinine and serum urea 
between different groups. The mean±SD serum 
creatinine were 0.71 ± 0.27 mg/dl in group A, 0.99 
± 0.13 mg/dl in group B and 1.15±0.23 mg/dl in 
group C. The mean serum creatinine was signifi-
cantly (p≤0.001) higher in group B and group C 
than in group A. Again, it was significantly (p≤
0.05) higher in group C than group B. The 
mean±SD serum urea was 14.72±5.38 mg/dl in 
group A, 19.25±6.02 mg/dl in group B, and 
25.52±9.54 mg/dl in group C. The mean serum 

urea was significantly (p≤0.05) higher in group B 
than in group A and in group C than in group B. 
Again, it was significantly (p≤0.001) higher in 
group C than in group A.

Table-IV and Figure-1 & 2 showed the relationship 
between serum creatinine and serum urea with 
BMI in the whole study group. Serum creatinine 
was positively correlated with BMI, considering 
serum creatinine as dependent and BMI as the 
independent variable. The correlation coefficient 
was statistically highly (p ≤ 0.001) significant, (r = 
0.499). Serum urea was positively correlated with 
BMI, considering serum urea as dependent and 
BMI as the independent variable. The correlation 
coefficient was statistically highly (p ≤ 0.001) 
significant, (r = 0.396).

Figure-1: Correlation of serum creatinine with 
BMI in the whole study group.
  

Figure-2: Correlation of serum urea with BMI in 
the whole study group.

Discussion:
This cross-sectional analytical study was carried 
out to observe the status of serum creatinine and 
urea in adult female individuals and to observe the 
relationship of serum creatinine and urea with 
BMI. In this study, the mean serum creatinine was 
significantly (p≤0.001) higher in overweight and 
obese than normal weight female adults. It was 
also significantly (p≤0.05) higher in obese than 
overweight female adults. These findings are in 
agreement with those of several studies.11,12,13,17 
This study also showed that the mean serum urea 
was significantly (p≤0.05) higher in overweight 
than normal weight female adults and in obese 
than overweight female adults. It was also signifi-
cantly (p≤0.001) higher in obese than normal 
weight female adults, which is also similar to the 
reports by others.13 Increased body weight results 
in complex metabolic abnormalities that bring 

harmful effects on kidney function. It is suggested 
that some of these harmful consequences are 
mediated through diabetes mellitus and hyperten-
sion, as the risk of these comorbid conditions is 
increased by overweight and obesity.9,18 The litera-
ture review suggested several mechanisms for the 
elevation of serum creatinine and urea in obese 
individuals. This may be a result of elevated blood 
pressure due to increased body weight. It causes 
structural changes and increased metabolic 
demands by the kidneys. These alterations result in 
renal hyperfiltration followed by renal damage and 
loss of nephrons by glomerulosclerosis. Eventual-
ly, the renal tubules may become ischemic and 
gradually atrophic. These changes result in 
increased blood levels of creatinine and urea.13 

Creatinine production is proportional to the body 
weight, and importantly the muscle mass. The 
creatinine clearance increases sequentially with 
an increase in body weight (muscle mass, body fat, 
and water) due to increased production and 
volume of distribution of creatinine along with 
glomerular hyperfiltration.11 The correlation 
between creatinine and BMI is not only connected 
to the muscle mass, but also to the body fat content 
of the subjects.12 High body fat is related to early 
inflammatory processes associated with increased 
renal perfusion and hyperfiltration. Ectopic fat 
deposition around kidneys and associated com-
pression may initially increase the loop of Henle 
sodium chloride reabsorption, reducing sodium 
chloride delivery to the macula densa. Via tubulo-
glomerular feedback, it reduces afferent arteriolar 
resistance and increases renal blood flow, GFR, 
and rennin secretion. Adipocytokines like resistin, 
adiponectin, and leptin are also associated with 
glomerular hyperfiltration.17 Adiposity has direct 
impacts on kidneys induced by its endocrine activ-
ity. Adipose tissue produces various adipokines 
like adiponectin, leptin, and resistin. These 
adipokines are responsible for inflammation, 
oxidative stress, abnormal lipid metabolism, 
activation of the rennin-angiotensin-aldosterone 
system, insulin resistance, and increased produc-
tion of insulin. As a result, specific pathological 
changes occur in the kidneys. There is increased 
deposition of renal sinus fat and development of 
glomerular hypertension and hyperfiltration.9,10 
Increased fat mass also causes increased produc-
tion of pro-inflammatory cytokines including 

tumor necrosis factor-alpha (TNFα), CRP, and 
interleukin 6. CRP is a marker of renal injury and a 
risk marker of renal function loss.17 Obesity  
changes the renal hemodynamics which promotes 
progressive kidney disease. These changes begin 
in the early stage of obesity before overt renal 
manifestations are clinically apparent. Elevated 
serum creatinine and urea may represent an inde-
pendent marker of renal dysfunction in overweight 
and obese individuals.13

Conclusion:
The result of this study suggested that increased 
body mass index is correlated with elevated serum 
creatinine and urea in adult female individuals. As 
body weight increases, modifications in the renal 
system also increases. These changes may precede 
the development of overt clinical disease and may 
be responsible for maintaining the obese state. 
These findings highlight the importance of recog-
nizing overweight individuals as an at-risk popula-
tion. This might help in early diagnosis and could 
be used to prevent further complications associat-
ed with overweight and obesity. Regular body 
mass index screening is recommended to assess 
body weight easily and effectively.
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Groups Mean ± SD P-value

Serum creatinine (mg/dl)

A / B (n=30)/(n=30) 0.71±0.27 / 0.99±0.13 0.000***

A / C (n=30)/(n=30) 0.71±0.27 / 1.15±0.23 0.000***

B / C  (n=30) / (n=30) 0.99±0.13 / 1.15±0.23 0.025*

Serum urea (mg/dl)

A / B (n=30) / (n=30) 14.72±5.38 / 19.25±6.02 0.037*

A / C (n=30) / (n=30) 14.72±5.38 / 25.52±9.54 0.000***

B / C  (n=30) / (n=30) 19.25±6.02 / 25.52±9.54 0.041*

Table- III: Statistical analysis of mean ± SD of serum 
creatinine and serum urea of study subjects between 
different groups 

*** = p ≤ 0.001, * = p ≤ 0.05

Variable Correlation
with

Correlation
coefficient
(r-value)

p-value

Serum creatinine  BMI 0.499 .000 ***

Serum urea  BMI 0.396 .000 ***

Table- IV: Relationship of serum creatinine and 
serum urea with body mass index (BMI) in the 
whole study group (n=90)

Statistical analysis was done by Pearson’s correla-
tion coefficient test.
*** = p ≤ 0.001
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Introduction:
Body mass index (BMI) is a measure of body fat 
based on height and weight that applies to adult 
men and women.1 The regional office of the World 
Health Organization for the Western Pacific 

Region, The International Association for The 
Study of Obesity, And The International Obesity 
Task Force have categorized normal weight as BMI 
18.5 to 22.9 kg/m2, overweight as BMI 23 to 24.9 
kg/m2 and obesity as BMI 25 kg/m2 or higher for 

the Asian adults.2 When body weight is >20% 
above average, mortality rises 20% in men and 
10% in women. Obese people with BMI greater 
than 30 kg/m2 have a greater risk of dying earlier 
than non-obese.3 In 2016, more than 1.9 billion 
adults aged 18 years and older were overweight 
worldwide, of these over 650 million were obese.4 
The rate of being overweight or obese climbed 
from 7% in 1980 to 17% in 2013 for Bangladeshi 
adults.5 Overweight and obesity are the fifth 
leading preventable cause of death worldwide.6 
WHO estimated that 4.5 million deaths worldwide 
in 2013 were attributable to complications caused 
by overweight and obesity.7 Overweight and 
obesity are leading nutritional disorders.3 These 
are the conditions of abnormal or excessive fat 
accumulation to the extent that health may be 
impaired. An energy imbalance between 
consumed and expended calories is the funda-
mental cause of obesity.4 Nowadays this effect has 
been attributed to dietary changes and reduced 
physical activities. The risk associated with obesity 
is determined by the amount of fat as well as fat 
distribution.2 Adverse health outcomes associated 
with overweight and obesity range from non-fatal 
debilitating diseases to increased risk of mortality.8 

The World Kidney Day 2017 promoted education 
on the harmful consequences of obesity and its 
association with kidney diseases.9 Increased BMI is 
directly associated with increased chronic kidney 
disease (CKD). The adult prevalence of CKD is 
13% and still growing. A higher BMI is associated 
with increased prevalence and incidence of neph-
rolithiasis.10 10% of all kidney cancers are attribut-
able to excess body weight. It is also evident that 
weight loss improves kidney function in obese 
subjects.9 Creatinine is the cyclic anhydrase of 
creatine that is produced as the final product of the 
decomposition of phosphocreatine. Under normal 
conditions, the daily creatinine production is 
apparently quite constant and depends on body 
size.11 Concentration of serum creatinine has long 
been the most widely used and commonly accept-
ed measure of renal function in clinical medi-
cine.12 Elevated blood urea nitrogen represents an 
independent marker of renal dysfunction. A study 
in India suggested that the rise of serum creatinine 
and urea should be regarded as a precursor of 
renal function loss in overweight and obesity.13 
The renal consequences of excess body weight 

may begin at an early stage of obesity before the 
clinical manifestations become apparent.13 This 
study has been designed to assess serum creatinine 
and urea in adult female individuals and to 
observe the correlation of these parameters with 
BMI, which would emphasize screening of over-
weight and obese female adults on the basis of 
BMI to prevent associated renal complications.

Methods:
This cross-sectional analytical study was conduct-
ed from January 2019 to December 2019 in the 
Department of Physiology, Rangpur Medical 
College, Rangpur. The Rangpur Medical college 
ethical committee and thesis protocol review 
committee approved the study protocol. A total 
number of 90 female adults aged from 20-45 years 
from different areas of Rangpur city, who fulfilled 
the inclusion and exclusion criteria were included 
by numbering. The purposive sampling technique 
was used for the selection of study subjects. After 
the selection of subjects, the objectives and proce-
dures of the study were explained in detail and 
their informed written consent was taken in easily 
understandable Bengali phrases. A standard ques-
tionnaire was filled up after taking history and 
thorough clinical examinations.All the study 
subjects were divided into three groups on the 
basis of their body mass index, among them, 30 
normal-weight female adults were denoted as 
group A (BMI 18.5-22.9 kg/m2), 30 overweight 
female adults were denoted as group B (BMI 
23-24.9 kg/m2) and 30 obese female adults were 
denoted as group C (BMI 25 kg/m2 or higher). The 
subjects in each group were matched in their age 
and socio-economic condition. Adult female 
individuals with previous abnormal renal function 
in the form of acute or chronic kidney diseases or 
abnormal serum creatinine level, history of diabe-
tes mellitus, hypertension, liver disease, tobacco 
and alcohol abuse, endocrine disorders (thyroid, 
adrenal diseases, etc.),psychiatric disorder 
(depression), taking neurotoxic drugs, pregnancy, 
and lactation were taken as exclusion criteria.

Measurement of body mass index (BMI):14

The height and weight of each individual were 
measured by measuring tape and medical weigh-
ing machine respectively. Body mass index was 
calculated as the body weight in kilograms divided 
by the square of height in meters.

BMI = Weight in kilograms / Square of height in 
meters (kg/m2)

Collection of blood and sample processing:
All study subjects were advised to be in an 
overnight (8-10 hrs) fasting state. Then they were 
attended the next day at 8.00 am at the Depart-
ment of Physiology, Rangpur Medical College, 
Rangpur. 5 ml of fasting venous blood was collect-
ed from the antecubital vein from each subject 
under all aseptic precautions by a disposable 
syringe. Needles were detached from the nozzle 
and blood was immediately transferred into a 
de-ionized test tube with a gentle push to avoid 
hemolysis. The test tubes containing blood were 
kept in a standing position till the formation of a 
clot. Serum was separated by centrifuging the 
blood at 3000 mp for 5 minutes. The clear super-
natant was taken and kept in ependorffs. Biochem-
ical tests for serum creatinine and serum urea were 
carried out as early as possible by enzymatic colo-
rimetric method at the Department of Biochemis-
try, Rangpur Medical College, Rangpur. Normal 
level of serum creatinine and urea were 0.5-1.1 
mg/dl15 and 15 - 40 mg/dl16 respectively.

Statistical analysis:
All data were recorded systematically in a 
preformed history sheet and statistical analysis was 
done by computer using SPSS–25.0 version for 
windows. Comparison of serum creatinine and 
urea between study groups was done by one-way 
ANOVA (post-Hoc) test. To observe the correla-
tion of serum creatinine and urea with BMI in the 
whole study group, Pearson’s correlation coeffi-
cient test was done. Regarding the interpretation of 
results, ≤0.05 level of probability (p) was accepted 
as significant.

Results:
Table-I showed the mean ± SD of age, height, 
weight, and BMI of a total of 90 adult females. The 
mean ± SD of age was 28.10 ± 9.09 years in group 
A, 33.20 ± 8.34 years in group B, and 33.87 ± 8.23 
years in group C. The mean ± SD of height were 
1.56 ± 0.05 m in group A, 1.61 ± 0.07 m in group 
B, and 1.54 ± 0.07 m in group C. The mean ± SD 
of weight was 51.73 ± 5.63 kg in group A, 62.83 ± 
5.43 kg in group B, and 68.20 ± 7.93 kg in group 
C. The mean ± SD of BMI was 21.30 ± 1.69 kg/m2 
in group A, 24.31 ± 0.51 kg/m2 in group B, and 
29.00 ± 3.70 kg/m2 in group C.

 
Table-II showed a statistical analysis of the mean ± 
SD of age, height, weight, and BMI between differ-
ent groups. There was no significant difference in 
age between the groups. The mean height was 
significantly (p≤0.05) higher in group B than in 
group A and significantly (p≤0.01) higher in group 
C than in group B. The mean weight was signifi-
cantly (p≤0.001) higher in group B than group A 
and significantly (p≤0.05) higher in group C than 
group B. The mean BMI was significantly (p≤
0.001) higher in group B than in group A and in 
group C than in group B.

Table-III showed a statistical analysis of the 
mean±SD of serum creatinine and serum urea 
between different groups. The mean±SD serum 
creatinine were 0.71 ± 0.27 mg/dl in group A, 0.99 
± 0.13 mg/dl in group B and 1.15±0.23 mg/dl in 
group C. The mean serum creatinine was signifi-
cantly (p≤0.001) higher in group B and group C 
than in group A. Again, it was significantly (p≤
0.05) higher in group C than group B. The 
mean±SD serum urea was 14.72±5.38 mg/dl in 
group A, 19.25±6.02 mg/dl in group B, and 
25.52±9.54 mg/dl in group C. The mean serum 

urea was significantly (p≤0.05) higher in group B 
than in group A and in group C than in group B. 
Again, it was significantly (p≤0.001) higher in 
group C than in group A.

Table-IV and Figure-1 & 2 showed the relationship 
between serum creatinine and serum urea with 
BMI in the whole study group. Serum creatinine 
was positively correlated with BMI, considering 
serum creatinine as dependent and BMI as the 
independent variable. The correlation coefficient 
was statistically highly (p ≤ 0.001) significant, (r = 
0.499). Serum urea was positively correlated with 
BMI, considering serum urea as dependent and 
BMI as the independent variable. The correlation 
coefficient was statistically highly (p ≤ 0.001) 
significant, (r = 0.396).

Figure-1: Correlation of serum creatinine with 
BMI in the whole study group.
  

Figure-2: Correlation of serum urea with BMI in 
the whole study group.

Discussion:
This cross-sectional analytical study was carried 
out to observe the status of serum creatinine and 
urea in adult female individuals and to observe the 
relationship of serum creatinine and urea with 
BMI. In this study, the mean serum creatinine was 
significantly (p≤0.001) higher in overweight and 
obese than normal weight female adults. It was 
also significantly (p≤0.05) higher in obese than 
overweight female adults. These findings are in 
agreement with those of several studies.11,12,13,17 
This study also showed that the mean serum urea 
was significantly (p≤0.05) higher in overweight 
than normal weight female adults and in obese 
than overweight female adults. It was also signifi-
cantly (p≤0.001) higher in obese than normal 
weight female adults, which is also similar to the 
reports by others.13 Increased body weight results 
in complex metabolic abnormalities that bring 

harmful effects on kidney function. It is suggested 
that some of these harmful consequences are 
mediated through diabetes mellitus and hyperten-
sion, as the risk of these comorbid conditions is 
increased by overweight and obesity.9,18 The litera-
ture review suggested several mechanisms for the 
elevation of serum creatinine and urea in obese 
individuals. This may be a result of elevated blood 
pressure due to increased body weight. It causes 
structural changes and increased metabolic 
demands by the kidneys. These alterations result in 
renal hyperfiltration followed by renal damage and 
loss of nephrons by glomerulosclerosis. Eventual-
ly, the renal tubules may become ischemic and 
gradually atrophic. These changes result in 
increased blood levels of creatinine and urea.13 

Creatinine production is proportional to the body 
weight, and importantly the muscle mass. The 
creatinine clearance increases sequentially with 
an increase in body weight (muscle mass, body fat, 
and water) due to increased production and 
volume of distribution of creatinine along with 
glomerular hyperfiltration.11 The correlation 
between creatinine and BMI is not only connected 
to the muscle mass, but also to the body fat content 
of the subjects.12 High body fat is related to early 
inflammatory processes associated with increased 
renal perfusion and hyperfiltration. Ectopic fat 
deposition around kidneys and associated com-
pression may initially increase the loop of Henle 
sodium chloride reabsorption, reducing sodium 
chloride delivery to the macula densa. Via tubulo-
glomerular feedback, it reduces afferent arteriolar 
resistance and increases renal blood flow, GFR, 
and rennin secretion. Adipocytokines like resistin, 
adiponectin, and leptin are also associated with 
glomerular hyperfiltration.17 Adiposity has direct 
impacts on kidneys induced by its endocrine activ-
ity. Adipose tissue produces various adipokines 
like adiponectin, leptin, and resistin. These 
adipokines are responsible for inflammation, 
oxidative stress, abnormal lipid metabolism, 
activation of the rennin-angiotensin-aldosterone 
system, insulin resistance, and increased produc-
tion of insulin. As a result, specific pathological 
changes occur in the kidneys. There is increased 
deposition of renal sinus fat and development of 
glomerular hypertension and hyperfiltration.9,10 
Increased fat mass also causes increased produc-
tion of pro-inflammatory cytokines including 

tumor necrosis factor-alpha (TNFα), CRP, and 
interleukin 6. CRP is a marker of renal injury and a 
risk marker of renal function loss.17 Obesity  
changes the renal hemodynamics which promotes 
progressive kidney disease. These changes begin 
in the early stage of obesity before overt renal 
manifestations are clinically apparent. Elevated 
serum creatinine and urea may represent an inde-
pendent marker of renal dysfunction in overweight 
and obese individuals.13

Conclusion:
The result of this study suggested that increased 
body mass index is correlated with elevated serum 
creatinine and urea in adult female individuals. As 
body weight increases, modifications in the renal 
system also increases. These changes may precede 
the development of overt clinical disease and may 
be responsible for maintaining the obese state. 
These findings highlight the importance of recog-
nizing overweight individuals as an at-risk popula-
tion. This might help in early diagnosis and could 
be used to prevent further complications associat-
ed with overweight and obesity. Regular body 
mass index screening is recommended to assess 
body weight easily and effectively.
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A Study of Serum Creatinine and Urea in Adult Female Individuals

Introduction:
Body mass index (BMI) is a measure of body fat 
based on height and weight that applies to adult 
men and women.1 The regional office of the World 
Health Organization for the Western Pacific 

Region, The International Association for The 
Study of Obesity, And The International Obesity 
Task Force have categorized normal weight as BMI 
18.5 to 22.9 kg/m2, overweight as BMI 23 to 24.9 
kg/m2 and obesity as BMI 25 kg/m2 or higher for 

the Asian adults.2 When body weight is >20% 
above average, mortality rises 20% in men and 
10% in women. Obese people with BMI greater 
than 30 kg/m2 have a greater risk of dying earlier 
than non-obese.3 In 2016, more than 1.9 billion 
adults aged 18 years and older were overweight 
worldwide, of these over 650 million were obese.4 
The rate of being overweight or obese climbed 
from 7% in 1980 to 17% in 2013 for Bangladeshi 
adults.5 Overweight and obesity are the fifth 
leading preventable cause of death worldwide.6 
WHO estimated that 4.5 million deaths worldwide 
in 2013 were attributable to complications caused 
by overweight and obesity.7 Overweight and 
obesity are leading nutritional disorders.3 These 
are the conditions of abnormal or excessive fat 
accumulation to the extent that health may be 
impaired. An energy imbalance between 
consumed and expended calories is the funda-
mental cause of obesity.4 Nowadays this effect has 
been attributed to dietary changes and reduced 
physical activities. The risk associated with obesity 
is determined by the amount of fat as well as fat 
distribution.2 Adverse health outcomes associated 
with overweight and obesity range from non-fatal 
debilitating diseases to increased risk of mortality.8 

The World Kidney Day 2017 promoted education 
on the harmful consequences of obesity and its 
association with kidney diseases.9 Increased BMI is 
directly associated with increased chronic kidney 
disease (CKD). The adult prevalence of CKD is 
13% and still growing. A higher BMI is associated 
with increased prevalence and incidence of neph-
rolithiasis.10 10% of all kidney cancers are attribut-
able to excess body weight. It is also evident that 
weight loss improves kidney function in obese 
subjects.9 Creatinine is the cyclic anhydrase of 
creatine that is produced as the final product of the 
decomposition of phosphocreatine. Under normal 
conditions, the daily creatinine production is 
apparently quite constant and depends on body 
size.11 Concentration of serum creatinine has long 
been the most widely used and commonly accept-
ed measure of renal function in clinical medi-
cine.12 Elevated blood urea nitrogen represents an 
independent marker of renal dysfunction. A study 
in India suggested that the rise of serum creatinine 
and urea should be regarded as a precursor of 
renal function loss in overweight and obesity.13 
The renal consequences of excess body weight 

may begin at an early stage of obesity before the 
clinical manifestations become apparent.13 This 
study has been designed to assess serum creatinine 
and urea in adult female individuals and to 
observe the correlation of these parameters with 
BMI, which would emphasize screening of over-
weight and obese female adults on the basis of 
BMI to prevent associated renal complications.

Methods:
This cross-sectional analytical study was conduct-
ed from January 2019 to December 2019 in the 
Department of Physiology, Rangpur Medical 
College, Rangpur. The Rangpur Medical college 
ethical committee and thesis protocol review 
committee approved the study protocol. A total 
number of 90 female adults aged from 20-45 years 
from different areas of Rangpur city, who fulfilled 
the inclusion and exclusion criteria were included 
by numbering. The purposive sampling technique 
was used for the selection of study subjects. After 
the selection of subjects, the objectives and proce-
dures of the study were explained in detail and 
their informed written consent was taken in easily 
understandable Bengali phrases. A standard ques-
tionnaire was filled up after taking history and 
thorough clinical examinations.All the study 
subjects were divided into three groups on the 
basis of their body mass index, among them, 30 
normal-weight female adults were denoted as 
group A (BMI 18.5-22.9 kg/m2), 30 overweight 
female adults were denoted as group B (BMI 
23-24.9 kg/m2) and 30 obese female adults were 
denoted as group C (BMI 25 kg/m2 or higher). The 
subjects in each group were matched in their age 
and socio-economic condition. Adult female 
individuals with previous abnormal renal function 
in the form of acute or chronic kidney diseases or 
abnormal serum creatinine level, history of diabe-
tes mellitus, hypertension, liver disease, tobacco 
and alcohol abuse, endocrine disorders (thyroid, 
adrenal diseases, etc.),psychiatric disorder 
(depression), taking neurotoxic drugs, pregnancy, 
and lactation were taken as exclusion criteria.

Measurement of body mass index (BMI):14

The height and weight of each individual were 
measured by measuring tape and medical weigh-
ing machine respectively. Body mass index was 
calculated as the body weight in kilograms divided 
by the square of height in meters.

BMI = Weight in kilograms / Square of height in 
meters (kg/m2)

Collection of blood and sample processing:
All study subjects were advised to be in an 
overnight (8-10 hrs) fasting state. Then they were 
attended the next day at 8.00 am at the Depart-
ment of Physiology, Rangpur Medical College, 
Rangpur. 5 ml of fasting venous blood was collect-
ed from the antecubital vein from each subject 
under all aseptic precautions by a disposable 
syringe. Needles were detached from the nozzle 
and blood was immediately transferred into a 
de-ionized test tube with a gentle push to avoid 
hemolysis. The test tubes containing blood were 
kept in a standing position till the formation of a 
clot. Serum was separated by centrifuging the 
blood at 3000 mp for 5 minutes. The clear super-
natant was taken and kept in ependorffs. Biochem-
ical tests for serum creatinine and serum urea were 
carried out as early as possible by enzymatic colo-
rimetric method at the Department of Biochemis-
try, Rangpur Medical College, Rangpur. Normal 
level of serum creatinine and urea were 0.5-1.1 
mg/dl15 and 15 - 40 mg/dl16 respectively.

Statistical analysis:
All data were recorded systematically in a 
preformed history sheet and statistical analysis was 
done by computer using SPSS–25.0 version for 
windows. Comparison of serum creatinine and 
urea between study groups was done by one-way 
ANOVA (post-Hoc) test. To observe the correla-
tion of serum creatinine and urea with BMI in the 
whole study group, Pearson’s correlation coeffi-
cient test was done. Regarding the interpretation of 
results, ≤0.05 level of probability (p) was accepted 
as significant.

Results:
Table-I showed the mean ± SD of age, height, 
weight, and BMI of a total of 90 adult females. The 
mean ± SD of age was 28.10 ± 9.09 years in group 
A, 33.20 ± 8.34 years in group B, and 33.87 ± 8.23 
years in group C. The mean ± SD of height were 
1.56 ± 0.05 m in group A, 1.61 ± 0.07 m in group 
B, and 1.54 ± 0.07 m in group C. The mean ± SD 
of weight was 51.73 ± 5.63 kg in group A, 62.83 ± 
5.43 kg in group B, and 68.20 ± 7.93 kg in group 
C. The mean ± SD of BMI was 21.30 ± 1.69 kg/m2 
in group A, 24.31 ± 0.51 kg/m2 in group B, and 
29.00 ± 3.70 kg/m2 in group C.

 
Table-II showed a statistical analysis of the mean ± 
SD of age, height, weight, and BMI between differ-
ent groups. There was no significant difference in 
age between the groups. The mean height was 
significantly (p≤0.05) higher in group B than in 
group A and significantly (p≤0.01) higher in group 
C than in group B. The mean weight was signifi-
cantly (p≤0.001) higher in group B than group A 
and significantly (p≤0.05) higher in group C than 
group B. The mean BMI was significantly (p≤
0.001) higher in group B than in group A and in 
group C than in group B.

Table-III showed a statistical analysis of the 
mean±SD of serum creatinine and serum urea 
between different groups. The mean±SD serum 
creatinine were 0.71 ± 0.27 mg/dl in group A, 0.99 
± 0.13 mg/dl in group B and 1.15±0.23 mg/dl in 
group C. The mean serum creatinine was signifi-
cantly (p≤0.001) higher in group B and group C 
than in group A. Again, it was significantly (p≤
0.05) higher in group C than group B. The 
mean±SD serum urea was 14.72±5.38 mg/dl in 
group A, 19.25±6.02 mg/dl in group B, and 
25.52±9.54 mg/dl in group C. The mean serum 

urea was significantly (p≤0.05) higher in group B 
than in group A and in group C than in group B. 
Again, it was significantly (p≤0.001) higher in 
group C than in group A.

Table-IV and Figure-1 & 2 showed the relationship 
between serum creatinine and serum urea with 
BMI in the whole study group. Serum creatinine 
was positively correlated with BMI, considering 
serum creatinine as dependent and BMI as the 
independent variable. The correlation coefficient 
was statistically highly (p ≤ 0.001) significant, (r = 
0.499). Serum urea was positively correlated with 
BMI, considering serum urea as dependent and 
BMI as the independent variable. The correlation 
coefficient was statistically highly (p ≤ 0.001) 
significant, (r = 0.396).

Figure-1: Correlation of serum creatinine with 
BMI in the whole study group.
  

Figure-2: Correlation of serum urea with BMI in 
the whole study group.

Discussion:
This cross-sectional analytical study was carried 
out to observe the status of serum creatinine and 
urea in adult female individuals and to observe the 
relationship of serum creatinine and urea with 
BMI. In this study, the mean serum creatinine was 
significantly (p≤0.001) higher in overweight and 
obese than normal weight female adults. It was 
also significantly (p≤0.05) higher in obese than 
overweight female adults. These findings are in 
agreement with those of several studies.11,12,13,17 
This study also showed that the mean serum urea 
was significantly (p≤0.05) higher in overweight 
than normal weight female adults and in obese 
than overweight female adults. It was also signifi-
cantly (p≤0.001) higher in obese than normal 
weight female adults, which is also similar to the 
reports by others.13 Increased body weight results 
in complex metabolic abnormalities that bring 

harmful effects on kidney function. It is suggested 
that some of these harmful consequences are 
mediated through diabetes mellitus and hyperten-
sion, as the risk of these comorbid conditions is 
increased by overweight and obesity.9,18 The litera-
ture review suggested several mechanisms for the 
elevation of serum creatinine and urea in obese 
individuals. This may be a result of elevated blood 
pressure due to increased body weight. It causes 
structural changes and increased metabolic 
demands by the kidneys. These alterations result in 
renal hyperfiltration followed by renal damage and 
loss of nephrons by glomerulosclerosis. Eventual-
ly, the renal tubules may become ischemic and 
gradually atrophic. These changes result in 
increased blood levels of creatinine and urea.13 

Creatinine production is proportional to the body 
weight, and importantly the muscle mass. The 
creatinine clearance increases sequentially with 
an increase in body weight (muscle mass, body fat, 
and water) due to increased production and 
volume of distribution of creatinine along with 
glomerular hyperfiltration.11 The correlation 
between creatinine and BMI is not only connected 
to the muscle mass, but also to the body fat content 
of the subjects.12 High body fat is related to early 
inflammatory processes associated with increased 
renal perfusion and hyperfiltration. Ectopic fat 
deposition around kidneys and associated com-
pression may initially increase the loop of Henle 
sodium chloride reabsorption, reducing sodium 
chloride delivery to the macula densa. Via tubulo-
glomerular feedback, it reduces afferent arteriolar 
resistance and increases renal blood flow, GFR, 
and rennin secretion. Adipocytokines like resistin, 
adiponectin, and leptin are also associated with 
glomerular hyperfiltration.17 Adiposity has direct 
impacts on kidneys induced by its endocrine activ-
ity. Adipose tissue produces various adipokines 
like adiponectin, leptin, and resistin. These 
adipokines are responsible for inflammation, 
oxidative stress, abnormal lipid metabolism, 
activation of the rennin-angiotensin-aldosterone 
system, insulin resistance, and increased produc-
tion of insulin. As a result, specific pathological 
changes occur in the kidneys. There is increased 
deposition of renal sinus fat and development of 
glomerular hypertension and hyperfiltration.9,10 
Increased fat mass also causes increased produc-
tion of pro-inflammatory cytokines including 

tumor necrosis factor-alpha (TNFα), CRP, and 
interleukin 6. CRP is a marker of renal injury and a 
risk marker of renal function loss.17 Obesity  
changes the renal hemodynamics which promotes 
progressive kidney disease. These changes begin 
in the early stage of obesity before overt renal 
manifestations are clinically apparent. Elevated 
serum creatinine and urea may represent an inde-
pendent marker of renal dysfunction in overweight 
and obese individuals.13

Conclusion:
The result of this study suggested that increased 
body mass index is correlated with elevated serum 
creatinine and urea in adult female individuals. As 
body weight increases, modifications in the renal 
system also increases. These changes may precede 
the development of overt clinical disease and may 
be responsible for maintaining the obese state. 
These findings highlight the importance of recog-
nizing overweight individuals as an at-risk popula-
tion. This might help in early diagnosis and could 
be used to prevent further complications associat-
ed with overweight and obesity. Regular body 
mass index screening is recommended to assess 
body weight easily and effectively.
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Introduction:
Obesity is a growing health problem worldwide. 
World Health Organization (WHO) is defined 
obesity as abnormal or excessive fat accumulation 
that may impair health with a body mass index 
(BMI) of 30 kg/m2 or more and obesity is defined 
by Asian Indian guidelines as BMI ≥ 25 kg/m),1 the 
American Medical Association classified obesity 
as a disease. The prevalence of obesity among 
women of reproductive age is increasing world-
wide, with current estimates of 20-36%.2 The latest 

reports of the World Health Organization (WHO) 
indicate that in 2005, approximately 1.6 billion 
adults were overweight and at least 400 million 
adults were obese - a major contributor to the 
global burden of chronic disease and disability.3 
As the prevalence increases among the women of 
the reproductive age group, so does among 
pregnant females. Maternal overweight has been 
reported as a risk factor for various antepartum, 
intrapartum, postpartum, and neonatal complica-
tions such as gestational diabetes mellitus, gesta-

tional hypertension, antepartum hemorrhage, 
induction of labour, prolonged duration of labour, 
increased cesarean section rates, postpartum 
haemorrhage, shoulder dystocia, macrosomia, and 
neonatal admissions.4-5 Increasing rates of 
overweight among pregnant women have become 
a significant public health concern with various 
implications for prenatal care and supervision of 
delivery.The aim of the study was to compare the 
incidence of complications in the antepartum, 
intrapartum, and postpartum period and the 
perinatal outcome in patients with overweight and 
obesity with that of patients with normal body 
mass index. 

Methods:
We conducted a prospective comparative study 
for one year at the Department of Obstetrics and 
Gynecology, Combined Military Hospital Rang-
pur, during the period between July 2019 and June 
2020 after ethical committee approval. All primi-
gravidas with singleton pregnancies admitted at ≥
37 weeks of gestation with accurate weight and 
height recorded at 1st booking visit were included 
and were categorized into two groups. 50 primi-
gravidas with BMI ≥25 were selected as the study 
group and the control group was 50 uncomplicat-
ed primigravidas with BMI between 18.5-24.99. 
All multigravida, primigravida with multiple 

pregnancies and malpresentation, and primigravi-
das with a history of medical illness who were 
underweight and who do not have accurate weight 
and height recordings in the 1st trimester were 
excluded from the study. Detailed written 
informed consent was obtained from the partici-
pants before they were included in the study. A 
detailed history of the patients was taken and a 
systemic examination was done. Outcomes 
assessed included gestational hypertension, gesta-
tional diabetes, induction of labour, prolonged 
labour, cesarean section rates, postpartum hemor-
rhage, wound infection, macrosomia, and neona-
tal admissions in both the groups and results 
analyzed. Statistical analysis was done using SPSS 
version 26.0. Data were analyzed by Pearson 
Chi-Square test and Fisher’s exact t-test. A p-value 
<0.05 was significant. Relative risk (RR) and Confi-
dence Interval (CI) were used to quantify the risk.

Results:
A total of 100 patients, 50 primigravidas with BMI 
≥25 and 50 primigravidas with BMI between 18.5 
- 24.99 were included in the study. There were no 
differences in the age distribution of both groups. 
Fetomaternal complications like hypertensive 
disorders and diabetes mellitus were the two most 
common antenatal complications encountered in 
the study group.(Tables-I and II) 

Discussion:
In the present era, lifestyle-related factors like 
sedentary lifestyle, high-calorie food consumption, 
and late age pregnancies, adversely affect the 
pregnancy outcome. The average BMI is increas-
ing among all age categories and women are 
entering pregnancy at higher body weights.5 It is 
now universally acknowledged that maternal 
overweight and obesity are linked with adverse 
pregnancy outcomes. Maternal complications 
include hypertension, diabetes, and more frequent 
cesarean delivery with increased postpartum 
hemorrhage, and wound infection. Newborn 
complications include congenital malformations, 
large infants, stillbirths, shoulder dystocia, and 
long-term adolescent complications (obesity and 
diabetes). With proper antenatal and intranatal 
care, good outcomes can be achieved in 

overweight and obese women.4-5 This study added 
to the evidence that obesity during pregnancy, in 
spite of adequate antenatal and prenatal care, 
leads to increased interventions, medical as well 
as obstetric, and do pose a risk to mother and fetus. 
In a previous retrospective, case-control study 
conducted by Sara Sukalich et al6 gestational 
hypertension and preeclampsia were statistically 
higher (p-value <0.05) in the study group with an 
odds ratio of 1.8, 95% CI (1.4-2.3) for gestational 
hypertension and with an odds ratio of 1.7, 95% CI 
(1.2- 2.4) for preeclampsia. In a retrospective 
cohort study conducted by Sebire et al7 and a 
study conducted to assess the prevalence of 
overweight and obesity in an Australian obstetric 
population, conducted by Callaway et al,8 
observed gestational diabetes was significantly 
higher in their study population with a p-value 

<0.05, with an odds ratio1.68, 95% CI (1.53-1.84) 
and odds ratio 1.78, 95% CI (1.25-2.52) respec-
tively in each of the studies. In a study conducted 
by Sebire et al7 showed induction of labour was 
significantly higher in the study group with a p-val-
ue <0.05 with an odds ratio of 2.14, 95% CI 
(1.86-2.04). In a study conducted by Usha Kiran et 
al,9 the mean duration of labour was 8.09 hours in 
the study group with BMI >30 and 7.7 hours in the 
control group with BMI-20-30.7 The Cesarean 
section rates were significantly higher in obese 
mothers in the studies conducted by Usha Kiran et 
al9 and Owens LA et al10 with an odds ratio of 1.6 
and 1.57 respectively and 95% CI 1.4-2 and 
1.24-1.98 respectively. In a study conducted by 
Usha kiran et al,9 macrosomia and NICU admis-
sions were statistically significant with an odds 
ratio of 2.1, 95% CI 1.6-2.6 for macrosomia, and 
odds ratio of 1.5, 95% CI 1.09-2.3 for NICU 
admission respectively.9 Postpartum complica-
tions like postpartum hemorrhage were significant-
ly higher in the obese mothers in the study 
conducted by Usha Kiran et al9 and wound infec-
tion in the study conducted by Yu et al with an 
odds ratio of 1.5 and 95% CI 1.2-1.8 for postpar-
tum hemorrhage and odds ratio 1.27, 95% CI 
1.09-1.48 for wound infection respectively.11 
Prolonged hospital stay was also significantly high 
in a study conducted by Perlow JH et al with a 
p-value of 0.0003.11

Conclusion:
The developing world is being seized by the 
epidemic, of obesity. In Bangladesh, the burden of 
being overweight also increased significantly in 
recent years. These rates are particularly alarming 
among women of childbearing age. Obesity in 
pregnancy is associated with an increased rate of 
antepartum, intrapartum, and postpartum compli-
cations in the mother and adverse outcomes in the 
neonate as well. Maternal obesity when defined as 
pregnancy BMI ≥ 25 kg/m2 for our population, 
there is an increased risk of maternal and perinatal 
complications and comprehensive strategies need 
to be developed to improve maternal and perinatal 
outcomes in obese mothers.
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Abstract
Background:
Maternal obesity is associated with various antepartum, intrapartum, 
postpartum, and neonatal complications. Increasing rates of overweight 
among pregnant women become a significant public health concern 
with various implications for prenatal care and supervision of delivery.
Objective:
The study aimed to determine the adverse maternal and fetal outcomes 
in primigravid overweight and obese women delivering singleton 
babies.
Methods:
A prospective comparative study was conducted for one year at the 
Department of Obstetrics and Gynecology, Combined Military Hospi-
tal, Rangpur, during the period between July 2019 to June 2020. Primi-
gravid women with a singleton uncomplicated pregnancy with a 
cephalic presentation at ≥37 weeks of gestation with accurate informa-
tion regarding height and weight recorded at the booking visit were 
included in the study. Comparisons were made between 50 primigravi-
das with BMI ≥25 and 50 uncomplicated primigravidas with BMI 
between 18.5 - 24.99. Statistical analysis was done using SPSS version 
16.0. Data were analyzed by the Pearson Chi-square test and Fisher’s 
exact test.
Results:
There was a significant increase in risk of developing gestational hyper-
tension (RR=3.667; CI=1.63-8.27), preeclampsia (RR=7; CI=0.89- 
54.83), gestational diabetes (RR=7; CI=0.89-54.83), failed induction of 
labour (RR=5.50; CI=1.28-23.55), failure to progress (R=6, CI= 
1.41-25.44), macrosomia (RR=8, CI=1.04-61.62), NICU admissions 
(RR=2.45; CI=1.37-4.39), perineal lacerations (RR=7; CI=0.89-54.83), 
wound infection (RR=8;CI=1.04-61.62) among overweight mothers 
compared to non-obese mothers.
Conclusions:
It is concluded that obesity defined by Asian Indian guidelines (BMI ≥25 
kg/m2) is associated with adverse maternal and fetal outcomes.
Keywords: Overweight, Obesity, Pregnancy outcome, Perinatal 
outcome.
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Introduction:
Obesity is a growing health problem worldwide. 
World Health Organization (WHO) is defined 
obesity as abnormal or excessive fat accumulation 
that may impair health with a body mass index 
(BMI) of 30 kg/m2 or more and obesity is defined 
by Asian Indian guidelines as BMI ≥ 25 kg/m),1 the 
American Medical Association classified obesity 
as a disease. The prevalence of obesity among 
women of reproductive age is increasing world-
wide, with current estimates of 20-36%.2 The latest 

reports of the World Health Organization (WHO) 
indicate that in 2005, approximately 1.6 billion 
adults were overweight and at least 400 million 
adults were obese - a major contributor to the 
global burden of chronic disease and disability.3 
As the prevalence increases among the women of 
the reproductive age group, so does among 
pregnant females. Maternal overweight has been 
reported as a risk factor for various antepartum, 
intrapartum, postpartum, and neonatal complica-
tions such as gestational diabetes mellitus, gesta-

tional hypertension, antepartum hemorrhage, 
induction of labour, prolonged duration of labour, 
increased cesarean section rates, postpartum 
haemorrhage, shoulder dystocia, macrosomia, and 
neonatal admissions.4-5 Increasing rates of 
overweight among pregnant women have become 
a significant public health concern with various 
implications for prenatal care and supervision of 
delivery.The aim of the study was to compare the 
incidence of complications in the antepartum, 
intrapartum, and postpartum period and the 
perinatal outcome in patients with overweight and 
obesity with that of patients with normal body 
mass index. 

Methods:
We conducted a prospective comparative study 
for one year at the Department of Obstetrics and 
Gynecology, Combined Military Hospital Rang-
pur, during the period between July 2019 and June 
2020 after ethical committee approval. All primi-
gravidas with singleton pregnancies admitted at ≥
37 weeks of gestation with accurate weight and 
height recorded at 1st booking visit were included 
and were categorized into two groups. 50 primi-
gravidas with BMI ≥25 were selected as the study 
group and the control group was 50 uncomplicat-
ed primigravidas with BMI between 18.5-24.99. 
All multigravida, primigravida with multiple 

pregnancies and malpresentation, and primigravi-
das with a history of medical illness who were 
underweight and who do not have accurate weight 
and height recordings in the 1st trimester were 
excluded from the study. Detailed written 
informed consent was obtained from the partici-
pants before they were included in the study. A 
detailed history of the patients was taken and a 
systemic examination was done. Outcomes 
assessed included gestational hypertension, gesta-
tional diabetes, induction of labour, prolonged 
labour, cesarean section rates, postpartum hemor-
rhage, wound infection, macrosomia, and neona-
tal admissions in both the groups and results 
analyzed. Statistical analysis was done using SPSS 
version 26.0. Data were analyzed by Pearson 
Chi-Square test and Fisher’s exact t-test. A p-value 
<0.05 was significant. Relative risk (RR) and Confi-
dence Interval (CI) were used to quantify the risk.

Results:
A total of 100 patients, 50 primigravidas with BMI 
≥25 and 50 primigravidas with BMI between 18.5 
- 24.99 were included in the study. There were no 
differences in the age distribution of both groups. 
Fetomaternal complications like hypertensive 
disorders and diabetes mellitus were the two most 
common antenatal complications encountered in 
the study group.(Tables-I and II) 

Discussion:
In the present era, lifestyle-related factors like 
sedentary lifestyle, high-calorie food consumption, 
and late age pregnancies, adversely affect the 
pregnancy outcome. The average BMI is increas-
ing among all age categories and women are 
entering pregnancy at higher body weights.5 It is 
now universally acknowledged that maternal 
overweight and obesity are linked with adverse 
pregnancy outcomes. Maternal complications 
include hypertension, diabetes, and more frequent 
cesarean delivery with increased postpartum 
hemorrhage, and wound infection. Newborn 
complications include congenital malformations, 
large infants, stillbirths, shoulder dystocia, and 
long-term adolescent complications (obesity and 
diabetes). With proper antenatal and intranatal 
care, good outcomes can be achieved in 

overweight and obese women.4-5 This study added 
to the evidence that obesity during pregnancy, in 
spite of adequate antenatal and prenatal care, 
leads to increased interventions, medical as well 
as obstetric, and do pose a risk to mother and fetus. 
In a previous retrospective, case-control study 
conducted by Sara Sukalich et al6 gestational 
hypertension and preeclampsia were statistically 
higher (p-value <0.05) in the study group with an 
odds ratio of 1.8, 95% CI (1.4-2.3) for gestational 
hypertension and with an odds ratio of 1.7, 95% CI 
(1.2- 2.4) for preeclampsia. In a retrospective 
cohort study conducted by Sebire et al7 and a 
study conducted to assess the prevalence of 
overweight and obesity in an Australian obstetric 
population, conducted by Callaway et al,8 
observed gestational diabetes was significantly 
higher in their study population with a p-value 

<0.05, with an odds ratio1.68, 95% CI (1.53-1.84) 
and odds ratio 1.78, 95% CI (1.25-2.52) respec-
tively in each of the studies. In a study conducted 
by Sebire et al7 showed induction of labour was 
significantly higher in the study group with a p-val-
ue <0.05 with an odds ratio of 2.14, 95% CI 
(1.86-2.04). In a study conducted by Usha Kiran et 
al,9 the mean duration of labour was 8.09 hours in 
the study group with BMI >30 and 7.7 hours in the 
control group with BMI-20-30.7 The Cesarean 
section rates were significantly higher in obese 
mothers in the studies conducted by Usha Kiran et 
al9 and Owens LA et al10 with an odds ratio of 1.6 
and 1.57 respectively and 95% CI 1.4-2 and 
1.24-1.98 respectively. In a study conducted by 
Usha kiran et al,9 macrosomia and NICU admis-
sions were statistically significant with an odds 
ratio of 2.1, 95% CI 1.6-2.6 for macrosomia, and 
odds ratio of 1.5, 95% CI 1.09-2.3 for NICU 
admission respectively.9 Postpartum complica-
tions like postpartum hemorrhage were significant-
ly higher in the obese mothers in the study 
conducted by Usha Kiran et al9 and wound infec-
tion in the study conducted by Yu et al with an 
odds ratio of 1.5 and 95% CI 1.2-1.8 for postpar-
tum hemorrhage and odds ratio 1.27, 95% CI 
1.09-1.48 for wound infection respectively.11 
Prolonged hospital stay was also significantly high 
in a study conducted by Perlow JH et al with a 
p-value of 0.0003.11

Conclusion:
The developing world is being seized by the 
epidemic, of obesity. In Bangladesh, the burden of 
being overweight also increased significantly in 
recent years. These rates are particularly alarming 
among women of childbearing age. Obesity in 
pregnancy is associated with an increased rate of 
antepartum, intrapartum, and postpartum compli-
cations in the mother and adverse outcomes in the 
neonate as well. Maternal obesity when defined as 
pregnancy BMI ≥ 25 kg/m2 for our population, 
there is an increased risk of maternal and perinatal 
complications and comprehensive strategies need 
to be developed to improve maternal and perinatal 
outcomes in obese mothers.
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Gestational hypertension 22(44%) 6(12%) 3.667 1.63-8.27 0.0003

Preeclampsia 7(14%) 1(2%) 7.000 0.89-54.83 0.0269

Antenatal
complication

Study
incidence

(n=50)

Control
incidence

(n=50)

Relative
risk
[RR]

95%
Confidence
Interval [CI]

p-value

Table-I: Antenatal complications-hypertensive disorders

Impaired glucose tolerance 8(16%) 1(2%) 8.00 1.03-61.62 0.0144

Gestational diabetes 7(14%) 1(2%) 7.00 0.89-54.83 0.0269

Pre-gestational diabetes 6(12%) 0(0%) - - 0.0115

Antenatal
complication

Study
incidence

(n=50)

Control
incidence

(n=50)

Relative
risk
[RR]

95%
Confidence
Interval [CI]

p-value

Table-II: Antenatal complications-diabetes mellitus

62% of mothers in the study had cesarean section 
when compared to only 5% in the control group. 
The three most common statistically significant 

indications for cesarean section were failed induc-
tion, failure to progress, and a prolonged period of 
infertility in the study group.(Table-III)
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Introduction:
Obesity is a growing health problem worldwide. 
World Health Organization (WHO) is defined 
obesity as abnormal or excessive fat accumulation 
that may impair health with a body mass index 
(BMI) of 30 kg/m2 or more and obesity is defined 
by Asian Indian guidelines as BMI ≥ 25 kg/m),1 the 
American Medical Association classified obesity 
as a disease. The prevalence of obesity among 
women of reproductive age is increasing world-
wide, with current estimates of 20-36%.2 The latest 

reports of the World Health Organization (WHO) 
indicate that in 2005, approximately 1.6 billion 
adults were overweight and at least 400 million 
adults were obese - a major contributor to the 
global burden of chronic disease and disability.3 
As the prevalence increases among the women of 
the reproductive age group, so does among 
pregnant females. Maternal overweight has been 
reported as a risk factor for various antepartum, 
intrapartum, postpartum, and neonatal complica-
tions such as gestational diabetes mellitus, gesta-

tional hypertension, antepartum hemorrhage, 
induction of labour, prolonged duration of labour, 
increased cesarean section rates, postpartum 
haemorrhage, shoulder dystocia, macrosomia, and 
neonatal admissions.4-5 Increasing rates of 
overweight among pregnant women have become 
a significant public health concern with various 
implications for prenatal care and supervision of 
delivery.The aim of the study was to compare the 
incidence of complications in the antepartum, 
intrapartum, and postpartum period and the 
perinatal outcome in patients with overweight and 
obesity with that of patients with normal body 
mass index. 

Methods:
We conducted a prospective comparative study 
for one year at the Department of Obstetrics and 
Gynecology, Combined Military Hospital Rang-
pur, during the period between July 2019 and June 
2020 after ethical committee approval. All primi-
gravidas with singleton pregnancies admitted at ≥
37 weeks of gestation with accurate weight and 
height recorded at 1st booking visit were included 
and were categorized into two groups. 50 primi-
gravidas with BMI ≥25 were selected as the study 
group and the control group was 50 uncomplicat-
ed primigravidas with BMI between 18.5-24.99. 
All multigravida, primigravida with multiple 

pregnancies and malpresentation, and primigravi-
das with a history of medical illness who were 
underweight and who do not have accurate weight 
and height recordings in the 1st trimester were 
excluded from the study. Detailed written 
informed consent was obtained from the partici-
pants before they were included in the study. A 
detailed history of the patients was taken and a 
systemic examination was done. Outcomes 
assessed included gestational hypertension, gesta-
tional diabetes, induction of labour, prolonged 
labour, cesarean section rates, postpartum hemor-
rhage, wound infection, macrosomia, and neona-
tal admissions in both the groups and results 
analyzed. Statistical analysis was done using SPSS 
version 26.0. Data were analyzed by Pearson 
Chi-Square test and Fisher’s exact t-test. A p-value 
<0.05 was significant. Relative risk (RR) and Confi-
dence Interval (CI) were used to quantify the risk.

Results:
A total of 100 patients, 50 primigravidas with BMI 
≥25 and 50 primigravidas with BMI between 18.5 
- 24.99 were included in the study. There were no 
differences in the age distribution of both groups. 
Fetomaternal complications like hypertensive 
disorders and diabetes mellitus were the two most 
common antenatal complications encountered in 
the study group.(Tables-I and II) 

Discussion:
In the present era, lifestyle-related factors like 
sedentary lifestyle, high-calorie food consumption, 
and late age pregnancies, adversely affect the 
pregnancy outcome. The average BMI is increas-
ing among all age categories and women are 
entering pregnancy at higher body weights.5 It is 
now universally acknowledged that maternal 
overweight and obesity are linked with adverse 
pregnancy outcomes. Maternal complications 
include hypertension, diabetes, and more frequent 
cesarean delivery with increased postpartum 
hemorrhage, and wound infection. Newborn 
complications include congenital malformations, 
large infants, stillbirths, shoulder dystocia, and 
long-term adolescent complications (obesity and 
diabetes). With proper antenatal and intranatal 
care, good outcomes can be achieved in 

overweight and obese women.4-5 This study added 
to the evidence that obesity during pregnancy, in 
spite of adequate antenatal and prenatal care, 
leads to increased interventions, medical as well 
as obstetric, and do pose a risk to mother and fetus. 
In a previous retrospective, case-control study 
conducted by Sara Sukalich et al6 gestational 
hypertension and preeclampsia were statistically 
higher (p-value <0.05) in the study group with an 
odds ratio of 1.8, 95% CI (1.4-2.3) for gestational 
hypertension and with an odds ratio of 1.7, 95% CI 
(1.2- 2.4) for preeclampsia. In a retrospective 
cohort study conducted by Sebire et al7 and a 
study conducted to assess the prevalence of 
overweight and obesity in an Australian obstetric 
population, conducted by Callaway et al,8 
observed gestational diabetes was significantly 
higher in their study population with a p-value 

<0.05, with an odds ratio1.68, 95% CI (1.53-1.84) 
and odds ratio 1.78, 95% CI (1.25-2.52) respec-
tively in each of the studies. In a study conducted 
by Sebire et al7 showed induction of labour was 
significantly higher in the study group with a p-val-
ue <0.05 with an odds ratio of 2.14, 95% CI 
(1.86-2.04). In a study conducted by Usha Kiran et 
al,9 the mean duration of labour was 8.09 hours in 
the study group with BMI >30 and 7.7 hours in the 
control group with BMI-20-30.7 The Cesarean 
section rates were significantly higher in obese 
mothers in the studies conducted by Usha Kiran et 
al9 and Owens LA et al10 with an odds ratio of 1.6 
and 1.57 respectively and 95% CI 1.4-2 and 
1.24-1.98 respectively. In a study conducted by 
Usha kiran et al,9 macrosomia and NICU admis-
sions were statistically significant with an odds 
ratio of 2.1, 95% CI 1.6-2.6 for macrosomia, and 
odds ratio of 1.5, 95% CI 1.09-2.3 for NICU 
admission respectively.9 Postpartum complica-
tions like postpartum hemorrhage were significant-
ly higher in the obese mothers in the study 
conducted by Usha Kiran et al9 and wound infec-
tion in the study conducted by Yu et al with an 
odds ratio of 1.5 and 95% CI 1.2-1.8 for postpar-
tum hemorrhage and odds ratio 1.27, 95% CI 
1.09-1.48 for wound infection respectively.11 
Prolonged hospital stay was also significantly high 
in a study conducted by Perlow JH et al with a 
p-value of 0.0003.11

Conclusion:
The developing world is being seized by the 
epidemic, of obesity. In Bangladesh, the burden of 
being overweight also increased significantly in 
recent years. These rates are particularly alarming 
among women of childbearing age. Obesity in 
pregnancy is associated with an increased rate of 
antepartum, intrapartum, and postpartum compli-
cations in the mother and adverse outcomes in the 
neonate as well. Maternal obesity when defined as 
pregnancy BMI ≥ 25 kg/m2 for our population, 
there is an increased risk of maternal and perinatal 
complications and comprehensive strategies need 
to be developed to improve maternal and perinatal 
outcomes in obese mothers.
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Failed Induction 11(22%) 2(4%) 5.50 1.28-23.55 0.0074

Failure to progress 12(24%) 2(4%) 6.00 1.41-25.44 0.0039

Prolonged period of Infertility 8(16%) 1(2.0%) 4.00 0.89-17.91 0.0445

Indication for
Cesarean section

Study
incidence

(n=50)

Control
incidence

(n=50)

Relative
risk
[RR]

95%
Confidence
Interval [CI]

p-value

Table-III: Indications for cesarean section

Param Birth weight >4kg 8(16%) 1(2%) 8.00 1.04-61.62 0.0144

NICU admission 27(56%) 11(22%) 2.45 1.37-4.39 0.0009

Parameter
Study

incidence
(n=50)

Control
incidence

(n=50)

Relative
risk
[RR]

95%
Confidence
Interval [CI]

p-value

Table-IV: Macrosomia and NICU admission

Wound infection 8(16%) 1(2%) 8.00 1.04-61.62 0.0144

Perineal laceration 7(14%) 1(2%) 7.00 0.89-54.83 0.0269

Postpartum hemorrhage 4(8%) 0(0%) - - 0.0412

Postpartum
complications

Study
incidence

(n=50)

Control
incidence

(n=50)

Relative
Risk
[RR]

95%
Confidence
Interval [CI]

p-value

Table-V: Postpartum complications

Macrosomia and NICU admissions were also 
found to be statistically significant in the study 
group (Table-IV).

The three statistically significant postpartum 
complications in the study group were wound 
infection, perineal lacerations, and postpartum 
hemorrhage (Table-V).
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Introduction:
Obesity is a growing health problem worldwide. 
World Health Organization (WHO) is defined 
obesity as abnormal or excessive fat accumulation 
that may impair health with a body mass index 
(BMI) of 30 kg/m2 or more and obesity is defined 
by Asian Indian guidelines as BMI ≥ 25 kg/m),1 the 
American Medical Association classified obesity 
as a disease. The prevalence of obesity among 
women of reproductive age is increasing world-
wide, with current estimates of 20-36%.2 The latest 

reports of the World Health Organization (WHO) 
indicate that in 2005, approximately 1.6 billion 
adults were overweight and at least 400 million 
adults were obese - a major contributor to the 
global burden of chronic disease and disability.3 
As the prevalence increases among the women of 
the reproductive age group, so does among 
pregnant females. Maternal overweight has been 
reported as a risk factor for various antepartum, 
intrapartum, postpartum, and neonatal complica-
tions such as gestational diabetes mellitus, gesta-

tional hypertension, antepartum hemorrhage, 
induction of labour, prolonged duration of labour, 
increased cesarean section rates, postpartum 
haemorrhage, shoulder dystocia, macrosomia, and 
neonatal admissions.4-5 Increasing rates of 
overweight among pregnant women have become 
a significant public health concern with various 
implications for prenatal care and supervision of 
delivery.The aim of the study was to compare the 
incidence of complications in the antepartum, 
intrapartum, and postpartum period and the 
perinatal outcome in patients with overweight and 
obesity with that of patients with normal body 
mass index. 

Methods:
We conducted a prospective comparative study 
for one year at the Department of Obstetrics and 
Gynecology, Combined Military Hospital Rang-
pur, during the period between July 2019 and June 
2020 after ethical committee approval. All primi-
gravidas with singleton pregnancies admitted at ≥
37 weeks of gestation with accurate weight and 
height recorded at 1st booking visit were included 
and were categorized into two groups. 50 primi-
gravidas with BMI ≥25 were selected as the study 
group and the control group was 50 uncomplicat-
ed primigravidas with BMI between 18.5-24.99. 
All multigravida, primigravida with multiple 

pregnancies and malpresentation, and primigravi-
das with a history of medical illness who were 
underweight and who do not have accurate weight 
and height recordings in the 1st trimester were 
excluded from the study. Detailed written 
informed consent was obtained from the partici-
pants before they were included in the study. A 
detailed history of the patients was taken and a 
systemic examination was done. Outcomes 
assessed included gestational hypertension, gesta-
tional diabetes, induction of labour, prolonged 
labour, cesarean section rates, postpartum hemor-
rhage, wound infection, macrosomia, and neona-
tal admissions in both the groups and results 
analyzed. Statistical analysis was done using SPSS 
version 26.0. Data were analyzed by Pearson 
Chi-Square test and Fisher’s exact t-test. A p-value 
<0.05 was significant. Relative risk (RR) and Confi-
dence Interval (CI) were used to quantify the risk.

Results:
A total of 100 patients, 50 primigravidas with BMI 
≥25 and 50 primigravidas with BMI between 18.5 
- 24.99 were included in the study. There were no 
differences in the age distribution of both groups. 
Fetomaternal complications like hypertensive 
disorders and diabetes mellitus were the two most 
common antenatal complications encountered in 
the study group.(Tables-I and II) 

Discussion:
In the present era, lifestyle-related factors like 
sedentary lifestyle, high-calorie food consumption, 
and late age pregnancies, adversely affect the 
pregnancy outcome. The average BMI is increas-
ing among all age categories and women are 
entering pregnancy at higher body weights.5 It is 
now universally acknowledged that maternal 
overweight and obesity are linked with adverse 
pregnancy outcomes. Maternal complications 
include hypertension, diabetes, and more frequent 
cesarean delivery with increased postpartum 
hemorrhage, and wound infection. Newborn 
complications include congenital malformations, 
large infants, stillbirths, shoulder dystocia, and 
long-term adolescent complications (obesity and 
diabetes). With proper antenatal and intranatal 
care, good outcomes can be achieved in 

overweight and obese women.4-5 This study added 
to the evidence that obesity during pregnancy, in 
spite of adequate antenatal and prenatal care, 
leads to increased interventions, medical as well 
as obstetric, and do pose a risk to mother and fetus. 
In a previous retrospective, case-control study 
conducted by Sara Sukalich et al6 gestational 
hypertension and preeclampsia were statistically 
higher (p-value <0.05) in the study group with an 
odds ratio of 1.8, 95% CI (1.4-2.3) for gestational 
hypertension and with an odds ratio of 1.7, 95% CI 
(1.2- 2.4) for preeclampsia. In a retrospective 
cohort study conducted by Sebire et al7 and a 
study conducted to assess the prevalence of 
overweight and obesity in an Australian obstetric 
population, conducted by Callaway et al,8 
observed gestational diabetes was significantly 
higher in their study population with a p-value 

<0.05, with an odds ratio1.68, 95% CI (1.53-1.84) 
and odds ratio 1.78, 95% CI (1.25-2.52) respec-
tively in each of the studies. In a study conducted 
by Sebire et al7 showed induction of labour was 
significantly higher in the study group with a p-val-
ue <0.05 with an odds ratio of 2.14, 95% CI 
(1.86-2.04). In a study conducted by Usha Kiran et 
al,9 the mean duration of labour was 8.09 hours in 
the study group with BMI >30 and 7.7 hours in the 
control group with BMI-20-30.7 The Cesarean 
section rates were significantly higher in obese 
mothers in the studies conducted by Usha Kiran et 
al9 and Owens LA et al10 with an odds ratio of 1.6 
and 1.57 respectively and 95% CI 1.4-2 and 
1.24-1.98 respectively. In a study conducted by 
Usha kiran et al,9 macrosomia and NICU admis-
sions were statistically significant with an odds 
ratio of 2.1, 95% CI 1.6-2.6 for macrosomia, and 
odds ratio of 1.5, 95% CI 1.09-2.3 for NICU 
admission respectively.9 Postpartum complica-
tions like postpartum hemorrhage were significant-
ly higher in the obese mothers in the study 
conducted by Usha Kiran et al9 and wound infec-
tion in the study conducted by Yu et al with an 
odds ratio of 1.5 and 95% CI 1.2-1.8 for postpar-
tum hemorrhage and odds ratio 1.27, 95% CI 
1.09-1.48 for wound infection respectively.11 
Prolonged hospital stay was also significantly high 
in a study conducted by Perlow JH et al with a 
p-value of 0.0003.11

Conclusion:
The developing world is being seized by the 
epidemic, of obesity. In Bangladesh, the burden of 
being overweight also increased significantly in 
recent years. These rates are particularly alarming 
among women of childbearing age. Obesity in 
pregnancy is associated with an increased rate of 
antepartum, intrapartum, and postpartum compli-
cations in the mother and adverse outcomes in the 
neonate as well. Maternal obesity when defined as 
pregnancy BMI ≥ 25 kg/m2 for our population, 
there is an increased risk of maternal and perinatal 
complications and comprehensive strategies need 
to be developed to improve maternal and perinatal 
outcomes in obese mothers.
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Introduction:
Non-alcoholic fatty liver disease is a clinicopatho-
logical condition characterized by fatty infiltration 
in the liver mostly in the form of triacylglycerols 
which exceeds 5% of liver weight. Histologically, 
it is similar to alcoholic fatty liver disease, but it 
occurs in the absence of excessive alcohol 
consumption (<30 g/day in men and <20 g/day in 
women). NAFLD represents a spectrum of liver 
damage ranging from simple steatosis to steato-
hepatitis, fibrosis, and cirrhosis.1,2 It is now consid-
ered as the most common chronic liver disease in 
developed as well as developing countries. 
NAFLD is becoming a major public health prob-
lem due to the rising prevalence of obesity and 
type 2 diabetes mellitus.3 Histologically, NAFLD is 

categorized into simple steatosis and nonalcoholic 
steatohepatitis (NASH). Simple steatosis has a 
benign prognosis but NASH may progress to fibro-
sis, cirrhosis, hepatocellular carcinoma, and even 
hepatic failure.4 NAFLD is now considered as the 
most common cause of cryptogenic cirrhosis. 
NASH most likely causes 80% of cases of crypto-
genic cirrhosis, which accounts for 10% to 20% of 
all cirrhosis.5 NAFLD is associated with obesity, 
insulin resistance, hypertension, type 2 diabetes 
mellitus, and dyslipidemia. It is now regarded as 
the hepatic manifestation of metabolic syndrome.6 

The prevalence of dyslipidemia in NAFLD is 
highly variable, ranging between 4% and 90% in 
different studies.7,8 Dyslipidemia has been reported 
in 20%-90% of patients with NAFLD.9 Hypertria-

cylglycerolemia is strongly correlated with 
NAFLD. Raised triacylglycerol was found in 
92.15% and raised cholesterol was observed in 
47.05% of patients in a study by Taseer et al.10 
NAFLD is associated with insulin resistance and 
hyperinsulinemia even in non-obese subjects with 
normal glucose tolerance.11 NAFLD is recognized 
as the hepatic component of metabolic syndrome 
which includes glucose intolerance, obesity, 
hyperlipidemia, and hypertension. The risk and 
severity of NAFLD increase with the number of 
components of metabolic syndrome that are 
present.12 Insulin resistance is responsible for caus-
ing abnormalities in lipid storage and lipolysis 
which may induce increased flux of free fatty acids 
to the liver and cause fatty liver disease.13 Many 
studies showed that insulin resistance plays an 
important role in the pathogenesis of NAFLD. Due 
to insulin resistance, there is increased fatty acid 
flux and de novo lipogenesis in the liver is 
increased resulting in increased TAG synthesis and 
production of TAG-rich VLDL.14 Deregulation of 
lipid metabolism in fatty liver is accompanied by 
overproduction of very low-density lipoprotein 
(VLDL).15 Most of the patients with NAFLD who 
come to medical attention are identified as a result 
of incidentally discovered elevated hepatic 
enzymes. The aminotransferases (ALT and AST) 
are sensitive indicators of hepatocyte injury. Mild 
to moderate elevation of ALT and AST are the most 
common and often the only laboratory abnormali-
ty found in NAFLD.9 ALT is most closely associat-
ed with hepatic steatosis.16 NAFLD patients usually 
have a ratio of AST to ALT of <1. This ratio can 
reverse if fibrosis develops.1 However, many 
patients with NAFLD do not have elevated hepatic 
enzyme levels. In the Dallas Heart study, 79% of 
patients with hepatic steatosis had normal ALT 
levels.17 

In Bangladesh, NAFLD has not been addressed 
sufficiently by the medical community. The preva-
lence of NAFLD and its potential risk factors have 
not been previously explored. A study at Bangab-
andhu Sheikh Mujib Medical University showed 
the prevalence of NASH is 42.4% among NAFLD, 
which is high and alarming for Bangladesh.18 

Dyslipidemia is a known risk factor for cardiovas-
cular diseases. Elevated levels of serum ALT and 
AST indicate hepatocellular injury. So, we 
conducted this study to see the changes in lipid 
profile and aminotransferases (ALT and AST) in 
non-alcoholic fatty liver disease (NAFLD).

Methods: 
This was an observational cross-sectional study 
carried out in the department of Biochemistry, 
Mymensingh Medical College in cooperation with 
the Centre for Nuclear Medicine and Ultrasound, 
Mymensingh. The study was conducted from 
January 2012 to June 2013 after the approval of the 
protocol by the ethical committee. During the study 
period, a total of 120 subjects were included through 
purposive sampling. Among them, 60 subjects 
between 20-60 years of age with fatty liver disease in 
ultrasonography were included as cases and 60 
subjects of a similar age group with normal ultraso-
nography were included as controls. The sampling 
method was purposive (non-random). The subjects 
have a history of alcohol intake of more than 20 
grams/day, history of diabetes mellitus or fasting 
hyperglycemia (FBG >126 mg/dl), obesity (BMI>30 
kg/m2), hypertension,  positive serological finding for 
hepatitis B or C virus, pregnancy, ingestion of drugs 
known to produce hepatic steatosis including 
corticosteroids, oral contraceptive pill (OCP), meth-
otrexate, etc, known case of hypothyroidism, 
nephrotic syndrome, chronic renal failure, Cushing’s 
syndrome were excluded from the study. Subjects 
were clinically examined and questionnaires were 
filled up after the interview.  With all aseptic precau-
tions, 5ml of venous blood was drawn. Following 
centrifugation, serum was picked up for biochemical 
investigations. Laboratory investigations were 
carried out by using established methods.The data 
were processed and analyzed by computer software 
SPSS (Statistical Package for Social Science) version 
11.5.  The mean value of the findings was compared 
between the two groups. Categorical variables were 
analyzed by using students' unpaired ‘t-tests, p-value 
<0.05 was taken as the level of significance. 

Results: 
The majority of the subjects with NAFLD (33.33%) 
were in the age group of 51-60 years (Table-I).

In group-I, mean serum total cholesterol, triacyl-
glycerol, LDL-cholesterol and HDL-cholesterol 
were 203.33±21.83, 184.41±33.31, 
126.28±18.75, and 40.17±6.32 mg/dl respectively 
and in group-II, 167.65±9.83, 128.77±11.65, 
101.74±9.29  and  40.16±3.35 mg/dl respectively. 
By comparing group-I with group II,  highly signifi-
cant differences were found in the case of total 
cholesterol (p<0.001), triacylglycerol (p<0.001), 
and LDL-cholesterol (<0.001), but no significant 
difference was found in the case of HDL-cholester-
ol (p>0.05). (Table-II). 

 

Serum ALT   and AST were 49.43±16.98, 
45.20±13.56 U/L in group-I and  32.83±4.54, 
28.68±4.31 U/L  in group II respectively. By 
comparing between two groups, significant differ-
ences were found in the case of ALT (p <0.001) 
and   AST (p <0.001) (Table-III).

 

Discussion:
Nowadays, nonalcoholic fatty liver disease is a 
common hepatic disorder and may contribute to 
the burden of chronic liver disease. A considerable 
part of NAFLD patients may develop nonalcoholic 
steatohepatitis which can develop fibrosis and 
cirrhosis. A liver biopsy followed by histological 

examination was a very important part of diagnosis 
in many studies. However, being an invasive 
procedure, liver biopsy cannot be performed at 
large in patients with no significant liver disease. In 
our study, ultrasound proved NAFLD patients who 
were non-obese and non-diabetic, were consid-
ered as cases. Ultrasound has 80% sensitivity and 
99% specificity.19 There are only a few studies to 
show abnormalities of blood lipids and liver 
enzymes (ALT and AST) in apparently healthy 
subjects with NAFLD. Obesity and diabetes melli-
tus are well-known risk factors for NAFLD and 
obesity, diabetes, as well as hypertension, are 
associated with abnormalities of blood lipids and 
elevated ALT and AST. They may play an import-
ant role as confounding factors. Therefore, we 
studied lipid profile, ALT, and AST in non-obese 
and non-diabetic subjects who are incidentally 
diagnosed as NAFLD on ultrasonography. In our 
study, we measured serum lipid status by estimat-
ing TAG, total cholesterol, HDL cholesterol, and 
LDL cholesterol. We found a significant increase 
(p<0.001) in serum TAG, total cholesterol, and 
LDL-cholesterol but there was no significant differ-
ence in HDL-cholesterol (p>0.05) when compared 
to controls. In our study, significantly higher serum 
total cholesterol level was observed in subjects 
with NAFLD in comparison to controls. This 
finding was in agreement with the result of Gupte 
et al,20 Taseer et al10, Kim et al21 However, the 
observation by Jin et al,22 Luxmi et al,23 and Wasfy 
et al24 showed no significant difference in total 
cholesterol level between NAFLD subjects and 
controls. In our study, significantly higher serum 
triacylglycerol levels were observed in subjects 
with NAFLD in comparison to controls. Similar 
findings were observed by Taseer et al,10 Luxmi et 
al,23 Kim et al,21 and Krishnan and Venkatraman.25 
Jin et al,22 in a study conducted in China also 
observed that fatty liver positively correlated with 
increased plasma triacylglycerol levels. In our 
study, there was a significantly increased level of 
LDL-cholesterol in NAFLD subjects compared to 
controls. Similar findings were observed by 
Chawla et al,26 Kim et al,21 Krishnan and Venkatra-
man25 and Luxmi et al.23 The observation of our 
study was in disagreement with the study by Uchil 
et al27 and Lee et al28 who found no significant 
difference of LDL-cholesterol between NAFLD 
subjects and controls. Increased TAG, total choles-
terol, and LDL-cholesterol might be due to the 
alteration of lipid metabolism of NAFLD subjects. 

No significant differences in total cholesterol and 
LDL-cholesterol level were observed by some 
studies. These might be due to decreased synthesis 
of VLDL or blockage of VLDL secretion from the 
liver as a result of microsomal triacylglycerol trans-
fer protein (MTTP) polymorphism.29  There was no 
significant difference in HDL-cholesterol in 
NAFLD subjects as compared to controls in our 
study. This result was supported by the observation 
by Wasfy et al24 This might be a result of the exclu-
sion of obese and diabetic subjects from our study. 
However, significantly low HDL-cholesterol levels 
were observed in some studies.21-22  The results of 
our study showed significantly high serum ALT 
and AST levels in NAFLD subjects in comparison 
to the controls. This finding resembled the obser-
vation by Krishnan and Venkatraman,25 Kotronen 
et al16 and, Angulo1. The aminotransferases (ALT 
and AST) are sensitive indicators of hepatocyte 
injury. In fatty liver, hepatocytes are loaded with 
TAG. Insulin increases intracellular fatty acids, 
lipid peroxidation, mitochondrial swelling, 
dysfunction increased lysosomal fragility, and 
impaired membrane integrity contributing to 
hepatocyte injury and causing the release of these 
enzymes from the damaged hepatocytes.4 Our 
study was not in agreement with the study by 
Browning et al,17 Taseer et al,10 and Mofrad et al,30 
who found no significant difference in aminotrans-
ferases between NAFLD subjects and controls. 
These subjects had mild steatosis on liver biopsy 
without hepatocellular inflammation. 

Conclusions:
Nonalcoholic fatty liver disease is a part of meta-
bolic syndrome which is linked with significant 
cardiovascular morbidity and mortality. Nonalco-
holic fatty liver disease is associated with dyslipid-
emia and elevated of serum ALT and AST. So, it is 
recommended to estimate serum lipid profile and 
ALT and AST for better management of patients 
with nonalcoholic fatty liver disease.

Limitations of the study:
The sample size was small, the sampling 
technique was purposive (non-random) and LDL 
cholesterol was calculated by Friedewald’s equa-
tion in our study. Further studies with a large 
number of subjects, random sampling techniques, 
and direct estimation of LDL cholesterol by the 
colorimetric method may be planned to give a 
conclusive decision. 
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Abstract:
Background: 
Non-alcoholic fatty liver disease (NAFLD) comprises a spectrum of liver 
diseases characterized by simple steatosis to nonalcoholic steatohepati-
tis (NASH), fibrosis, and cirrhosis. It is the most common cause of 
cryptogenic cirrhosis. NAFLD is associated with obesity, insulin 
resistance, hypertension, type 2 diabetes mellitus, and dyslipidemia. 
Objective: 
The study aimed to assess the changes in lipid profile and aminotrans-
ferases (ALT and AST) in Non-alcoholic fatty liver disease (NAFLD).
Methods: 
This observational cross-sectional study was carried out in the depart-
ment of Biochemistry, Mymensingh Medical College in cooperation with 
the Centre for Nuclear Medicine and Ultrasound, Mymensingh from 
January 2012 to June 2013 after the approval of the protocol.  A total of 
120 subjects were included through purposive sampling, among them, 60 
subjects were with fatty liver disease (group-I) and another 60 were 
without fatty liver (group-II) with ultrasonography. The sampling method 
was purposive (non-random). Relevant laboratory investigations were 
performed by using established methods to achieve the objectives. 
Results: 
The majority of the subjects with NAFLD (33.33%) were in 51-60 years (in 
Group-I). Mean serum total cholesterol, triacylglycerol, LDL-cholesterol, 
and HDL-cholesterol were 203.33±21.83, 184.41±33.31, 126.28±18.75, 
and 40.17±6.32 mg/dl in group-I and 167.65±9.83, 128.77±11.65, 
101.74±9.29 and   40.16±3.55 mg/dl in group-II respectively. Significant 
differences were found in the case of total cholesterol (p<0.001),  triacyl-
glycerol (p<0.001), and LDL-cholesterol (<0.001),  but no significant 
difference was found in the case of HDL-cholesterol (p>0.05). Serum ALT 
and AST were 49.43±16.98, 45.20±13.56 U/L in group-I and 32.83±4.54, 
28.68±4.31 U/L  in the group- II  respectively. Significant differences were 
found in case of ALT (p <0.001) and AST (p <0.001). 
Conclusion: 
Nonalcoholic fatty liver disease is associated with dyslipidemia and 
with the elevation of serum ALT and AST.
Keywords: Non-alcoholic fatty liver, Dyslipidemia, Ultrasonography.
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Introduction:
Non-alcoholic fatty liver disease is a clinicopatho-
logical condition characterized by fatty infiltration 
in the liver mostly in the form of triacylglycerols 
which exceeds 5% of liver weight. Histologically, 
it is similar to alcoholic fatty liver disease, but it 
occurs in the absence of excessive alcohol 
consumption (<30 g/day in men and <20 g/day in 
women). NAFLD represents a spectrum of liver 
damage ranging from simple steatosis to steato-
hepatitis, fibrosis, and cirrhosis.1,2 It is now consid-
ered as the most common chronic liver disease in 
developed as well as developing countries. 
NAFLD is becoming a major public health prob-
lem due to the rising prevalence of obesity and 
type 2 diabetes mellitus.3 Histologically, NAFLD is 

categorized into simple steatosis and nonalcoholic 
steatohepatitis (NASH). Simple steatosis has a 
benign prognosis but NASH may progress to fibro-
sis, cirrhosis, hepatocellular carcinoma, and even 
hepatic failure.4 NAFLD is now considered as the 
most common cause of cryptogenic cirrhosis. 
NASH most likely causes 80% of cases of crypto-
genic cirrhosis, which accounts for 10% to 20% of 
all cirrhosis.5 NAFLD is associated with obesity, 
insulin resistance, hypertension, type 2 diabetes 
mellitus, and dyslipidemia. It is now regarded as 
the hepatic manifestation of metabolic syndrome.6 

The prevalence of dyslipidemia in NAFLD is 
highly variable, ranging between 4% and 90% in 
different studies.7,8 Dyslipidemia has been reported 
in 20%-90% of patients with NAFLD.9 Hypertria-

cylglycerolemia is strongly correlated with 
NAFLD. Raised triacylglycerol was found in 
92.15% and raised cholesterol was observed in 
47.05% of patients in a study by Taseer et al.10 
NAFLD is associated with insulin resistance and 
hyperinsulinemia even in non-obese subjects with 
normal glucose tolerance.11 NAFLD is recognized 
as the hepatic component of metabolic syndrome 
which includes glucose intolerance, obesity, 
hyperlipidemia, and hypertension. The risk and 
severity of NAFLD increase with the number of 
components of metabolic syndrome that are 
present.12 Insulin resistance is responsible for caus-
ing abnormalities in lipid storage and lipolysis 
which may induce increased flux of free fatty acids 
to the liver and cause fatty liver disease.13 Many 
studies showed that insulin resistance plays an 
important role in the pathogenesis of NAFLD. Due 
to insulin resistance, there is increased fatty acid 
flux and de novo lipogenesis in the liver is 
increased resulting in increased TAG synthesis and 
production of TAG-rich VLDL.14 Deregulation of 
lipid metabolism in fatty liver is accompanied by 
overproduction of very low-density lipoprotein 
(VLDL).15 Most of the patients with NAFLD who 
come to medical attention are identified as a result 
of incidentally discovered elevated hepatic 
enzymes. The aminotransferases (ALT and AST) 
are sensitive indicators of hepatocyte injury. Mild 
to moderate elevation of ALT and AST are the most 
common and often the only laboratory abnormali-
ty found in NAFLD.9 ALT is most closely associat-
ed with hepatic steatosis.16 NAFLD patients usually 
have a ratio of AST to ALT of <1. This ratio can 
reverse if fibrosis develops.1 However, many 
patients with NAFLD do not have elevated hepatic 
enzyme levels. In the Dallas Heart study, 79% of 
patients with hepatic steatosis had normal ALT 
levels.17 

In Bangladesh, NAFLD has not been addressed 
sufficiently by the medical community. The preva-
lence of NAFLD and its potential risk factors have 
not been previously explored. A study at Bangab-
andhu Sheikh Mujib Medical University showed 
the prevalence of NASH is 42.4% among NAFLD, 
which is high and alarming for Bangladesh.18 

Dyslipidemia is a known risk factor for cardiovas-
cular diseases. Elevated levels of serum ALT and 
AST indicate hepatocellular injury. So, we 
conducted this study to see the changes in lipid 
profile and aminotransferases (ALT and AST) in 
non-alcoholic fatty liver disease (NAFLD).

Methods: 
This was an observational cross-sectional study 
carried out in the department of Biochemistry, 
Mymensingh Medical College in cooperation with 
the Centre for Nuclear Medicine and Ultrasound, 
Mymensingh. The study was conducted from 
January 2012 to June 2013 after the approval of the 
protocol by the ethical committee. During the study 
period, a total of 120 subjects were included through 
purposive sampling. Among them, 60 subjects 
between 20-60 years of age with fatty liver disease in 
ultrasonography were included as cases and 60 
subjects of a similar age group with normal ultraso-
nography were included as controls. The sampling 
method was purposive (non-random). The subjects 
have a history of alcohol intake of more than 20 
grams/day, history of diabetes mellitus or fasting 
hyperglycemia (FBG >126 mg/dl), obesity (BMI>30 
kg/m2), hypertension,  positive serological finding for 
hepatitis B or C virus, pregnancy, ingestion of drugs 
known to produce hepatic steatosis including 
corticosteroids, oral contraceptive pill (OCP), meth-
otrexate, etc, known case of hypothyroidism, 
nephrotic syndrome, chronic renal failure, Cushing’s 
syndrome were excluded from the study. Subjects 
were clinically examined and questionnaires were 
filled up after the interview.  With all aseptic precau-
tions, 5ml of venous blood was drawn. Following 
centrifugation, serum was picked up for biochemical 
investigations. Laboratory investigations were 
carried out by using established methods.The data 
were processed and analyzed by computer software 
SPSS (Statistical Package for Social Science) version 
11.5.  The mean value of the findings was compared 
between the two groups. Categorical variables were 
analyzed by using students' unpaired ‘t-tests, p-value 
<0.05 was taken as the level of significance. 

Results: 
The majority of the subjects with NAFLD (33.33%) 
were in the age group of 51-60 years (Table-I).

In group-I, mean serum total cholesterol, triacyl-
glycerol, LDL-cholesterol and HDL-cholesterol 
were 203.33±21.83, 184.41±33.31, 
126.28±18.75, and 40.17±6.32 mg/dl respectively 
and in group-II, 167.65±9.83, 128.77±11.65, 
101.74±9.29  and  40.16±3.35 mg/dl respectively. 
By comparing group-I with group II,  highly signifi-
cant differences were found in the case of total 
cholesterol (p<0.001), triacylglycerol (p<0.001), 
and LDL-cholesterol (<0.001), but no significant 
difference was found in the case of HDL-cholester-
ol (p>0.05). (Table-II). 

 

Serum ALT   and AST were 49.43±16.98, 
45.20±13.56 U/L in group-I and  32.83±4.54, 
28.68±4.31 U/L  in group II respectively. By 
comparing between two groups, significant differ-
ences were found in the case of ALT (p <0.001) 
and   AST (p <0.001) (Table-III).

 

Discussion:
Nowadays, nonalcoholic fatty liver disease is a 
common hepatic disorder and may contribute to 
the burden of chronic liver disease. A considerable 
part of NAFLD patients may develop nonalcoholic 
steatohepatitis which can develop fibrosis and 
cirrhosis. A liver biopsy followed by histological 

examination was a very important part of diagnosis 
in many studies. However, being an invasive 
procedure, liver biopsy cannot be performed at 
large in patients with no significant liver disease. In 
our study, ultrasound proved NAFLD patients who 
were non-obese and non-diabetic, were consid-
ered as cases. Ultrasound has 80% sensitivity and 
99% specificity.19 There are only a few studies to 
show abnormalities of blood lipids and liver 
enzymes (ALT and AST) in apparently healthy 
subjects with NAFLD. Obesity and diabetes melli-
tus are well-known risk factors for NAFLD and 
obesity, diabetes, as well as hypertension, are 
associated with abnormalities of blood lipids and 
elevated ALT and AST. They may play an import-
ant role as confounding factors. Therefore, we 
studied lipid profile, ALT, and AST in non-obese 
and non-diabetic subjects who are incidentally 
diagnosed as NAFLD on ultrasonography. In our 
study, we measured serum lipid status by estimat-
ing TAG, total cholesterol, HDL cholesterol, and 
LDL cholesterol. We found a significant increase 
(p<0.001) in serum TAG, total cholesterol, and 
LDL-cholesterol but there was no significant differ-
ence in HDL-cholesterol (p>0.05) when compared 
to controls. In our study, significantly higher serum 
total cholesterol level was observed in subjects 
with NAFLD in comparison to controls. This 
finding was in agreement with the result of Gupte 
et al,20 Taseer et al10, Kim et al21 However, the 
observation by Jin et al,22 Luxmi et al,23 and Wasfy 
et al24 showed no significant difference in total 
cholesterol level between NAFLD subjects and 
controls. In our study, significantly higher serum 
triacylglycerol levels were observed in subjects 
with NAFLD in comparison to controls. Similar 
findings were observed by Taseer et al,10 Luxmi et 
al,23 Kim et al,21 and Krishnan and Venkatraman.25 
Jin et al,22 in a study conducted in China also 
observed that fatty liver positively correlated with 
increased plasma triacylglycerol levels. In our 
study, there was a significantly increased level of 
LDL-cholesterol in NAFLD subjects compared to 
controls. Similar findings were observed by 
Chawla et al,26 Kim et al,21 Krishnan and Venkatra-
man25 and Luxmi et al.23 The observation of our 
study was in disagreement with the study by Uchil 
et al27 and Lee et al28 who found no significant 
difference of LDL-cholesterol between NAFLD 
subjects and controls. Increased TAG, total choles-
terol, and LDL-cholesterol might be due to the 
alteration of lipid metabolism of NAFLD subjects. 

No significant differences in total cholesterol and 
LDL-cholesterol level were observed by some 
studies. These might be due to decreased synthesis 
of VLDL or blockage of VLDL secretion from the 
liver as a result of microsomal triacylglycerol trans-
fer protein (MTTP) polymorphism.29  There was no 
significant difference in HDL-cholesterol in 
NAFLD subjects as compared to controls in our 
study. This result was supported by the observation 
by Wasfy et al24 This might be a result of the exclu-
sion of obese and diabetic subjects from our study. 
However, significantly low HDL-cholesterol levels 
were observed in some studies.21-22  The results of 
our study showed significantly high serum ALT 
and AST levels in NAFLD subjects in comparison 
to the controls. This finding resembled the obser-
vation by Krishnan and Venkatraman,25 Kotronen 
et al16 and, Angulo1. The aminotransferases (ALT 
and AST) are sensitive indicators of hepatocyte 
injury. In fatty liver, hepatocytes are loaded with 
TAG. Insulin increases intracellular fatty acids, 
lipid peroxidation, mitochondrial swelling, 
dysfunction increased lysosomal fragility, and 
impaired membrane integrity contributing to 
hepatocyte injury and causing the release of these 
enzymes from the damaged hepatocytes.4 Our 
study was not in agreement with the study by 
Browning et al,17 Taseer et al,10 and Mofrad et al,30 
who found no significant difference in aminotrans-
ferases between NAFLD subjects and controls. 
These subjects had mild steatosis on liver biopsy 
without hepatocellular inflammation. 

Conclusions:
Nonalcoholic fatty liver disease is a part of meta-
bolic syndrome which is linked with significant 
cardiovascular morbidity and mortality. Nonalco-
holic fatty liver disease is associated with dyslipid-
emia and elevated of serum ALT and AST. So, it is 
recommended to estimate serum lipid profile and 
ALT and AST for better management of patients 
with nonalcoholic fatty liver disease.

Limitations of the study:
The sample size was small, the sampling 
technique was purposive (non-random) and LDL 
cholesterol was calculated by Friedewald’s equa-
tion in our study. Further studies with a large 
number of subjects, random sampling techniques, 
and direct estimation of LDL cholesterol by the 
colorimetric method may be planned to give a 
conclusive decision. 
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Age in years Group -I Group –II

20-30 12(20%) 10(16.67%)

31-40  10(16.67%) 13(21.67%)

41-50 18(30%) 20(33.33%)

51-60 20(33.33%) 17(28.33%)

Table-I: Age distribution of study subjects
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Introduction:
Non-alcoholic fatty liver disease is a clinicopatho-
logical condition characterized by fatty infiltration 
in the liver mostly in the form of triacylglycerols 
which exceeds 5% of liver weight. Histologically, 
it is similar to alcoholic fatty liver disease, but it 
occurs in the absence of excessive alcohol 
consumption (<30 g/day in men and <20 g/day in 
women). NAFLD represents a spectrum of liver 
damage ranging from simple steatosis to steato-
hepatitis, fibrosis, and cirrhosis.1,2 It is now consid-
ered as the most common chronic liver disease in 
developed as well as developing countries. 
NAFLD is becoming a major public health prob-
lem due to the rising prevalence of obesity and 
type 2 diabetes mellitus.3 Histologically, NAFLD is 

categorized into simple steatosis and nonalcoholic 
steatohepatitis (NASH). Simple steatosis has a 
benign prognosis but NASH may progress to fibro-
sis, cirrhosis, hepatocellular carcinoma, and even 
hepatic failure.4 NAFLD is now considered as the 
most common cause of cryptogenic cirrhosis. 
NASH most likely causes 80% of cases of crypto-
genic cirrhosis, which accounts for 10% to 20% of 
all cirrhosis.5 NAFLD is associated with obesity, 
insulin resistance, hypertension, type 2 diabetes 
mellitus, and dyslipidemia. It is now regarded as 
the hepatic manifestation of metabolic syndrome.6 

The prevalence of dyslipidemia in NAFLD is 
highly variable, ranging between 4% and 90% in 
different studies.7,8 Dyslipidemia has been reported 
in 20%-90% of patients with NAFLD.9 Hypertria-

cylglycerolemia is strongly correlated with 
NAFLD. Raised triacylglycerol was found in 
92.15% and raised cholesterol was observed in 
47.05% of patients in a study by Taseer et al.10 
NAFLD is associated with insulin resistance and 
hyperinsulinemia even in non-obese subjects with 
normal glucose tolerance.11 NAFLD is recognized 
as the hepatic component of metabolic syndrome 
which includes glucose intolerance, obesity, 
hyperlipidemia, and hypertension. The risk and 
severity of NAFLD increase with the number of 
components of metabolic syndrome that are 
present.12 Insulin resistance is responsible for caus-
ing abnormalities in lipid storage and lipolysis 
which may induce increased flux of free fatty acids 
to the liver and cause fatty liver disease.13 Many 
studies showed that insulin resistance plays an 
important role in the pathogenesis of NAFLD. Due 
to insulin resistance, there is increased fatty acid 
flux and de novo lipogenesis in the liver is 
increased resulting in increased TAG synthesis and 
production of TAG-rich VLDL.14 Deregulation of 
lipid metabolism in fatty liver is accompanied by 
overproduction of very low-density lipoprotein 
(VLDL).15 Most of the patients with NAFLD who 
come to medical attention are identified as a result 
of incidentally discovered elevated hepatic 
enzymes. The aminotransferases (ALT and AST) 
are sensitive indicators of hepatocyte injury. Mild 
to moderate elevation of ALT and AST are the most 
common and often the only laboratory abnormali-
ty found in NAFLD.9 ALT is most closely associat-
ed with hepatic steatosis.16 NAFLD patients usually 
have a ratio of AST to ALT of <1. This ratio can 
reverse if fibrosis develops.1 However, many 
patients with NAFLD do not have elevated hepatic 
enzyme levels. In the Dallas Heart study, 79% of 
patients with hepatic steatosis had normal ALT 
levels.17 

In Bangladesh, NAFLD has not been addressed 
sufficiently by the medical community. The preva-
lence of NAFLD and its potential risk factors have 
not been previously explored. A study at Bangab-
andhu Sheikh Mujib Medical University showed 
the prevalence of NASH is 42.4% among NAFLD, 
which is high and alarming for Bangladesh.18 

Dyslipidemia is a known risk factor for cardiovas-
cular diseases. Elevated levels of serum ALT and 
AST indicate hepatocellular injury. So, we 
conducted this study to see the changes in lipid 
profile and aminotransferases (ALT and AST) in 
non-alcoholic fatty liver disease (NAFLD).

Methods: 
This was an observational cross-sectional study 
carried out in the department of Biochemistry, 
Mymensingh Medical College in cooperation with 
the Centre for Nuclear Medicine and Ultrasound, 
Mymensingh. The study was conducted from 
January 2012 to June 2013 after the approval of the 
protocol by the ethical committee. During the study 
period, a total of 120 subjects were included through 
purposive sampling. Among them, 60 subjects 
between 20-60 years of age with fatty liver disease in 
ultrasonography were included as cases and 60 
subjects of a similar age group with normal ultraso-
nography were included as controls. The sampling 
method was purposive (non-random). The subjects 
have a history of alcohol intake of more than 20 
grams/day, history of diabetes mellitus or fasting 
hyperglycemia (FBG >126 mg/dl), obesity (BMI>30 
kg/m2), hypertension,  positive serological finding for 
hepatitis B or C virus, pregnancy, ingestion of drugs 
known to produce hepatic steatosis including 
corticosteroids, oral contraceptive pill (OCP), meth-
otrexate, etc, known case of hypothyroidism, 
nephrotic syndrome, chronic renal failure, Cushing’s 
syndrome were excluded from the study. Subjects 
were clinically examined and questionnaires were 
filled up after the interview.  With all aseptic precau-
tions, 5ml of venous blood was drawn. Following 
centrifugation, serum was picked up for biochemical 
investigations. Laboratory investigations were 
carried out by using established methods.The data 
were processed and analyzed by computer software 
SPSS (Statistical Package for Social Science) version 
11.5.  The mean value of the findings was compared 
between the two groups. Categorical variables were 
analyzed by using students' unpaired ‘t-tests, p-value 
<0.05 was taken as the level of significance. 

Results: 
The majority of the subjects with NAFLD (33.33%) 
were in the age group of 51-60 years (Table-I).

In group-I, mean serum total cholesterol, triacyl-
glycerol, LDL-cholesterol and HDL-cholesterol 
were 203.33±21.83, 184.41±33.31, 
126.28±18.75, and 40.17±6.32 mg/dl respectively 
and in group-II, 167.65±9.83, 128.77±11.65, 
101.74±9.29  and  40.16±3.35 mg/dl respectively. 
By comparing group-I with group II,  highly signifi-
cant differences were found in the case of total 
cholesterol (p<0.001), triacylglycerol (p<0.001), 
and LDL-cholesterol (<0.001), but no significant 
difference was found in the case of HDL-cholester-
ol (p>0.05). (Table-II). 

 

Serum ALT   and AST were 49.43±16.98, 
45.20±13.56 U/L in group-I and  32.83±4.54, 
28.68±4.31 U/L  in group II respectively. By 
comparing between two groups, significant differ-
ences were found in the case of ALT (p <0.001) 
and   AST (p <0.001) (Table-III).

 

Discussion:
Nowadays, nonalcoholic fatty liver disease is a 
common hepatic disorder and may contribute to 
the burden of chronic liver disease. A considerable 
part of NAFLD patients may develop nonalcoholic 
steatohepatitis which can develop fibrosis and 
cirrhosis. A liver biopsy followed by histological 

examination was a very important part of diagnosis 
in many studies. However, being an invasive 
procedure, liver biopsy cannot be performed at 
large in patients with no significant liver disease. In 
our study, ultrasound proved NAFLD patients who 
were non-obese and non-diabetic, were consid-
ered as cases. Ultrasound has 80% sensitivity and 
99% specificity.19 There are only a few studies to 
show abnormalities of blood lipids and liver 
enzymes (ALT and AST) in apparently healthy 
subjects with NAFLD. Obesity and diabetes melli-
tus are well-known risk factors for NAFLD and 
obesity, diabetes, as well as hypertension, are 
associated with abnormalities of blood lipids and 
elevated ALT and AST. They may play an import-
ant role as confounding factors. Therefore, we 
studied lipid profile, ALT, and AST in non-obese 
and non-diabetic subjects who are incidentally 
diagnosed as NAFLD on ultrasonography. In our 
study, we measured serum lipid status by estimat-
ing TAG, total cholesterol, HDL cholesterol, and 
LDL cholesterol. We found a significant increase 
(p<0.001) in serum TAG, total cholesterol, and 
LDL-cholesterol but there was no significant differ-
ence in HDL-cholesterol (p>0.05) when compared 
to controls. In our study, significantly higher serum 
total cholesterol level was observed in subjects 
with NAFLD in comparison to controls. This 
finding was in agreement with the result of Gupte 
et al,20 Taseer et al10, Kim et al21 However, the 
observation by Jin et al,22 Luxmi et al,23 and Wasfy 
et al24 showed no significant difference in total 
cholesterol level between NAFLD subjects and 
controls. In our study, significantly higher serum 
triacylglycerol levels were observed in subjects 
with NAFLD in comparison to controls. Similar 
findings were observed by Taseer et al,10 Luxmi et 
al,23 Kim et al,21 and Krishnan and Venkatraman.25 
Jin et al,22 in a study conducted in China also 
observed that fatty liver positively correlated with 
increased plasma triacylglycerol levels. In our 
study, there was a significantly increased level of 
LDL-cholesterol in NAFLD subjects compared to 
controls. Similar findings were observed by 
Chawla et al,26 Kim et al,21 Krishnan and Venkatra-
man25 and Luxmi et al.23 The observation of our 
study was in disagreement with the study by Uchil 
et al27 and Lee et al28 who found no significant 
difference of LDL-cholesterol between NAFLD 
subjects and controls. Increased TAG, total choles-
terol, and LDL-cholesterol might be due to the 
alteration of lipid metabolism of NAFLD subjects. 

No significant differences in total cholesterol and 
LDL-cholesterol level were observed by some 
studies. These might be due to decreased synthesis 
of VLDL or blockage of VLDL secretion from the 
liver as a result of microsomal triacylglycerol trans-
fer protein (MTTP) polymorphism.29  There was no 
significant difference in HDL-cholesterol in 
NAFLD subjects as compared to controls in our 
study. This result was supported by the observation 
by Wasfy et al24 This might be a result of the exclu-
sion of obese and diabetic subjects from our study. 
However, significantly low HDL-cholesterol levels 
were observed in some studies.21-22  The results of 
our study showed significantly high serum ALT 
and AST levels in NAFLD subjects in comparison 
to the controls. This finding resembled the obser-
vation by Krishnan and Venkatraman,25 Kotronen 
et al16 and, Angulo1. The aminotransferases (ALT 
and AST) are sensitive indicators of hepatocyte 
injury. In fatty liver, hepatocytes are loaded with 
TAG. Insulin increases intracellular fatty acids, 
lipid peroxidation, mitochondrial swelling, 
dysfunction increased lysosomal fragility, and 
impaired membrane integrity contributing to 
hepatocyte injury and causing the release of these 
enzymes from the damaged hepatocytes.4 Our 
study was not in agreement with the study by 
Browning et al,17 Taseer et al,10 and Mofrad et al,30 
who found no significant difference in aminotrans-
ferases between NAFLD subjects and controls. 
These subjects had mild steatosis on liver biopsy 
without hepatocellular inflammation. 

Conclusions:
Nonalcoholic fatty liver disease is a part of meta-
bolic syndrome which is linked with significant 
cardiovascular morbidity and mortality. Nonalco-
holic fatty liver disease is associated with dyslipid-
emia and elevated of serum ALT and AST. So, it is 
recommended to estimate serum lipid profile and 
ALT and AST for better management of patients 
with nonalcoholic fatty liver disease.

Limitations of the study:
The sample size was small, the sampling 
technique was purposive (non-random) and LDL 
cholesterol was calculated by Friedewald’s equa-
tion in our study. Further studies with a large 
number of subjects, random sampling techniques, 
and direct estimation of LDL cholesterol by the 
colorimetric method may be planned to give a 
conclusive decision. 
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 Biochemical
variables

(U/L)

Group–I
(n=60)

Mean ± SD

Group–II
(n=60)

Mean ± SD
p-value

ALT 49.43±16.98 32.83±4.54 <0.001

AST 45.20±13.56 28.68±4.31 <0.001

Table-III: Mean±SD  of  aminotransferases (ALT 

and AST) of  the study Subjects

p-value < 0.05 = significant

Biochemical
variables
(mg/dl)

Group–I
(n=60)

Mean±SD

Group–II
(n=60)

Mean±SD
p-value

Total cholesterol 203.33±21.83 167.65±9.83 <0.001

Triacylglycerol 184.41±33.31 128.77±11.65 <0.001

LDL – C 126.28±18.75 101.74±9.29 <0.001

HDL – C 40.17±6.32 40.16±3.55 > 0.05

Table-II: Mean±SD  of the lipid profile of  the 
study subjects

p-value < 0.05 = significant
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Study of Serum Lipid Profile and Aminotransferases 

Introduction:
Non-alcoholic fatty liver disease is a clinicopatho-
logical condition characterized by fatty infiltration 
in the liver mostly in the form of triacylglycerols 
which exceeds 5% of liver weight. Histologically, 
it is similar to alcoholic fatty liver disease, but it 
occurs in the absence of excessive alcohol 
consumption (<30 g/day in men and <20 g/day in 
women). NAFLD represents a spectrum of liver 
damage ranging from simple steatosis to steato-
hepatitis, fibrosis, and cirrhosis.1,2 It is now consid-
ered as the most common chronic liver disease in 
developed as well as developing countries. 
NAFLD is becoming a major public health prob-
lem due to the rising prevalence of obesity and 
type 2 diabetes mellitus.3 Histologically, NAFLD is 

categorized into simple steatosis and nonalcoholic 
steatohepatitis (NASH). Simple steatosis has a 
benign prognosis but NASH may progress to fibro-
sis, cirrhosis, hepatocellular carcinoma, and even 
hepatic failure.4 NAFLD is now considered as the 
most common cause of cryptogenic cirrhosis. 
NASH most likely causes 80% of cases of crypto-
genic cirrhosis, which accounts for 10% to 20% of 
all cirrhosis.5 NAFLD is associated with obesity, 
insulin resistance, hypertension, type 2 diabetes 
mellitus, and dyslipidemia. It is now regarded as 
the hepatic manifestation of metabolic syndrome.6 

The prevalence of dyslipidemia in NAFLD is 
highly variable, ranging between 4% and 90% in 
different studies.7,8 Dyslipidemia has been reported 
in 20%-90% of patients with NAFLD.9 Hypertria-

cylglycerolemia is strongly correlated with 
NAFLD. Raised triacylglycerol was found in 
92.15% and raised cholesterol was observed in 
47.05% of patients in a study by Taseer et al.10 
NAFLD is associated with insulin resistance and 
hyperinsulinemia even in non-obese subjects with 
normal glucose tolerance.11 NAFLD is recognized 
as the hepatic component of metabolic syndrome 
which includes glucose intolerance, obesity, 
hyperlipidemia, and hypertension. The risk and 
severity of NAFLD increase with the number of 
components of metabolic syndrome that are 
present.12 Insulin resistance is responsible for caus-
ing abnormalities in lipid storage and lipolysis 
which may induce increased flux of free fatty acids 
to the liver and cause fatty liver disease.13 Many 
studies showed that insulin resistance plays an 
important role in the pathogenesis of NAFLD. Due 
to insulin resistance, there is increased fatty acid 
flux and de novo lipogenesis in the liver is 
increased resulting in increased TAG synthesis and 
production of TAG-rich VLDL.14 Deregulation of 
lipid metabolism in fatty liver is accompanied by 
overproduction of very low-density lipoprotein 
(VLDL).15 Most of the patients with NAFLD who 
come to medical attention are identified as a result 
of incidentally discovered elevated hepatic 
enzymes. The aminotransferases (ALT and AST) 
are sensitive indicators of hepatocyte injury. Mild 
to moderate elevation of ALT and AST are the most 
common and often the only laboratory abnormali-
ty found in NAFLD.9 ALT is most closely associat-
ed with hepatic steatosis.16 NAFLD patients usually 
have a ratio of AST to ALT of <1. This ratio can 
reverse if fibrosis develops.1 However, many 
patients with NAFLD do not have elevated hepatic 
enzyme levels. In the Dallas Heart study, 79% of 
patients with hepatic steatosis had normal ALT 
levels.17 

In Bangladesh, NAFLD has not been addressed 
sufficiently by the medical community. The preva-
lence of NAFLD and its potential risk factors have 
not been previously explored. A study at Bangab-
andhu Sheikh Mujib Medical University showed 
the prevalence of NASH is 42.4% among NAFLD, 
which is high and alarming for Bangladesh.18 

Dyslipidemia is a known risk factor for cardiovas-
cular diseases. Elevated levels of serum ALT and 
AST indicate hepatocellular injury. So, we 
conducted this study to see the changes in lipid 
profile and aminotransferases (ALT and AST) in 
non-alcoholic fatty liver disease (NAFLD).

Methods: 
This was an observational cross-sectional study 
carried out in the department of Biochemistry, 
Mymensingh Medical College in cooperation with 
the Centre for Nuclear Medicine and Ultrasound, 
Mymensingh. The study was conducted from 
January 2012 to June 2013 after the approval of the 
protocol by the ethical committee. During the study 
period, a total of 120 subjects were included through 
purposive sampling. Among them, 60 subjects 
between 20-60 years of age with fatty liver disease in 
ultrasonography were included as cases and 60 
subjects of a similar age group with normal ultraso-
nography were included as controls. The sampling 
method was purposive (non-random). The subjects 
have a history of alcohol intake of more than 20 
grams/day, history of diabetes mellitus or fasting 
hyperglycemia (FBG >126 mg/dl), obesity (BMI>30 
kg/m2), hypertension,  positive serological finding for 
hepatitis B or C virus, pregnancy, ingestion of drugs 
known to produce hepatic steatosis including 
corticosteroids, oral contraceptive pill (OCP), meth-
otrexate, etc, known case of hypothyroidism, 
nephrotic syndrome, chronic renal failure, Cushing’s 
syndrome were excluded from the study. Subjects 
were clinically examined and questionnaires were 
filled up after the interview.  With all aseptic precau-
tions, 5ml of venous blood was drawn. Following 
centrifugation, serum was picked up for biochemical 
investigations. Laboratory investigations were 
carried out by using established methods.The data 
were processed and analyzed by computer software 
SPSS (Statistical Package for Social Science) version 
11.5.  The mean value of the findings was compared 
between the two groups. Categorical variables were 
analyzed by using students' unpaired ‘t-tests, p-value 
<0.05 was taken as the level of significance. 

Results: 
The majority of the subjects with NAFLD (33.33%) 
were in the age group of 51-60 years (Table-I).

In group-I, mean serum total cholesterol, triacyl-
glycerol, LDL-cholesterol and HDL-cholesterol 
were 203.33±21.83, 184.41±33.31, 
126.28±18.75, and 40.17±6.32 mg/dl respectively 
and in group-II, 167.65±9.83, 128.77±11.65, 
101.74±9.29  and  40.16±3.35 mg/dl respectively. 
By comparing group-I with group II,  highly signifi-
cant differences were found in the case of total 
cholesterol (p<0.001), triacylglycerol (p<0.001), 
and LDL-cholesterol (<0.001), but no significant 
difference was found in the case of HDL-cholester-
ol (p>0.05). (Table-II). 

 

Serum ALT   and AST were 49.43±16.98, 
45.20±13.56 U/L in group-I and  32.83±4.54, 
28.68±4.31 U/L  in group II respectively. By 
comparing between two groups, significant differ-
ences were found in the case of ALT (p <0.001) 
and   AST (p <0.001) (Table-III).

 

Discussion:
Nowadays, nonalcoholic fatty liver disease is a 
common hepatic disorder and may contribute to 
the burden of chronic liver disease. A considerable 
part of NAFLD patients may develop nonalcoholic 
steatohepatitis which can develop fibrosis and 
cirrhosis. A liver biopsy followed by histological 

examination was a very important part of diagnosis 
in many studies. However, being an invasive 
procedure, liver biopsy cannot be performed at 
large in patients with no significant liver disease. In 
our study, ultrasound proved NAFLD patients who 
were non-obese and non-diabetic, were consid-
ered as cases. Ultrasound has 80% sensitivity and 
99% specificity.19 There are only a few studies to 
show abnormalities of blood lipids and liver 
enzymes (ALT and AST) in apparently healthy 
subjects with NAFLD. Obesity and diabetes melli-
tus are well-known risk factors for NAFLD and 
obesity, diabetes, as well as hypertension, are 
associated with abnormalities of blood lipids and 
elevated ALT and AST. They may play an import-
ant role as confounding factors. Therefore, we 
studied lipid profile, ALT, and AST in non-obese 
and non-diabetic subjects who are incidentally 
diagnosed as NAFLD on ultrasonography. In our 
study, we measured serum lipid status by estimat-
ing TAG, total cholesterol, HDL cholesterol, and 
LDL cholesterol. We found a significant increase 
(p<0.001) in serum TAG, total cholesterol, and 
LDL-cholesterol but there was no significant differ-
ence in HDL-cholesterol (p>0.05) when compared 
to controls. In our study, significantly higher serum 
total cholesterol level was observed in subjects 
with NAFLD in comparison to controls. This 
finding was in agreement with the result of Gupte 
et al,20 Taseer et al10, Kim et al21 However, the 
observation by Jin et al,22 Luxmi et al,23 and Wasfy 
et al24 showed no significant difference in total 
cholesterol level between NAFLD subjects and 
controls. In our study, significantly higher serum 
triacylglycerol levels were observed in subjects 
with NAFLD in comparison to controls. Similar 
findings were observed by Taseer et al,10 Luxmi et 
al,23 Kim et al,21 and Krishnan and Venkatraman.25 
Jin et al,22 in a study conducted in China also 
observed that fatty liver positively correlated with 
increased plasma triacylglycerol levels. In our 
study, there was a significantly increased level of 
LDL-cholesterol in NAFLD subjects compared to 
controls. Similar findings were observed by 
Chawla et al,26 Kim et al,21 Krishnan and Venkatra-
man25 and Luxmi et al.23 The observation of our 
study was in disagreement with the study by Uchil 
et al27 and Lee et al28 who found no significant 
difference of LDL-cholesterol between NAFLD 
subjects and controls. Increased TAG, total choles-
terol, and LDL-cholesterol might be due to the 
alteration of lipid metabolism of NAFLD subjects. 

No significant differences in total cholesterol and 
LDL-cholesterol level were observed by some 
studies. These might be due to decreased synthesis 
of VLDL or blockage of VLDL secretion from the 
liver as a result of microsomal triacylglycerol trans-
fer protein (MTTP) polymorphism.29  There was no 
significant difference in HDL-cholesterol in 
NAFLD subjects as compared to controls in our 
study. This result was supported by the observation 
by Wasfy et al24 This might be a result of the exclu-
sion of obese and diabetic subjects from our study. 
However, significantly low HDL-cholesterol levels 
were observed in some studies.21-22  The results of 
our study showed significantly high serum ALT 
and AST levels in NAFLD subjects in comparison 
to the controls. This finding resembled the obser-
vation by Krishnan and Venkatraman,25 Kotronen 
et al16 and, Angulo1. The aminotransferases (ALT 
and AST) are sensitive indicators of hepatocyte 
injury. In fatty liver, hepatocytes are loaded with 
TAG. Insulin increases intracellular fatty acids, 
lipid peroxidation, mitochondrial swelling, 
dysfunction increased lysosomal fragility, and 
impaired membrane integrity contributing to 
hepatocyte injury and causing the release of these 
enzymes from the damaged hepatocytes.4 Our 
study was not in agreement with the study by 
Browning et al,17 Taseer et al,10 and Mofrad et al,30 
who found no significant difference in aminotrans-
ferases between NAFLD subjects and controls. 
These subjects had mild steatosis on liver biopsy 
without hepatocellular inflammation. 

Conclusions:
Nonalcoholic fatty liver disease is a part of meta-
bolic syndrome which is linked with significant 
cardiovascular morbidity and mortality. Nonalco-
holic fatty liver disease is associated with dyslipid-
emia and elevated of serum ALT and AST. So, it is 
recommended to estimate serum lipid profile and 
ALT and AST for better management of patients 
with nonalcoholic fatty liver disease.

Limitations of the study:
The sample size was small, the sampling 
technique was purposive (non-random) and LDL 
cholesterol was calculated by Friedewald’s equa-
tion in our study. Further studies with a large 
number of subjects, random sampling techniques, 
and direct estimation of LDL cholesterol by the 
colorimetric method may be planned to give a 
conclusive decision. 
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Introduction:
Non-alcoholic fatty liver disease is a clinicopatho-
logical condition characterized by fatty infiltration 
in the liver mostly in the form of triacylglycerols 
which exceeds 5% of liver weight. Histologically, 
it is similar to alcoholic fatty liver disease, but it 
occurs in the absence of excessive alcohol 
consumption (<30 g/day in men and <20 g/day in 
women). NAFLD represents a spectrum of liver 
damage ranging from simple steatosis to steato-
hepatitis, fibrosis, and cirrhosis.1,2 It is now consid-
ered as the most common chronic liver disease in 
developed as well as developing countries. 
NAFLD is becoming a major public health prob-
lem due to the rising prevalence of obesity and 
type 2 diabetes mellitus.3 Histologically, NAFLD is 

categorized into simple steatosis and nonalcoholic 
steatohepatitis (NASH). Simple steatosis has a 
benign prognosis but NASH may progress to fibro-
sis, cirrhosis, hepatocellular carcinoma, and even 
hepatic failure.4 NAFLD is now considered as the 
most common cause of cryptogenic cirrhosis. 
NASH most likely causes 80% of cases of crypto-
genic cirrhosis, which accounts for 10% to 20% of 
all cirrhosis.5 NAFLD is associated with obesity, 
insulin resistance, hypertension, type 2 diabetes 
mellitus, and dyslipidemia. It is now regarded as 
the hepatic manifestation of metabolic syndrome.6 

The prevalence of dyslipidemia in NAFLD is 
highly variable, ranging between 4% and 90% in 
different studies.7,8 Dyslipidemia has been reported 
in 20%-90% of patients with NAFLD.9 Hypertria-

cylglycerolemia is strongly correlated with 
NAFLD. Raised triacylglycerol was found in 
92.15% and raised cholesterol was observed in 
47.05% of patients in a study by Taseer et al.10 
NAFLD is associated with insulin resistance and 
hyperinsulinemia even in non-obese subjects with 
normal glucose tolerance.11 NAFLD is recognized 
as the hepatic component of metabolic syndrome 
which includes glucose intolerance, obesity, 
hyperlipidemia, and hypertension. The risk and 
severity of NAFLD increase with the number of 
components of metabolic syndrome that are 
present.12 Insulin resistance is responsible for caus-
ing abnormalities in lipid storage and lipolysis 
which may induce increased flux of free fatty acids 
to the liver and cause fatty liver disease.13 Many 
studies showed that insulin resistance plays an 
important role in the pathogenesis of NAFLD. Due 
to insulin resistance, there is increased fatty acid 
flux and de novo lipogenesis in the liver is 
increased resulting in increased TAG synthesis and 
production of TAG-rich VLDL.14 Deregulation of 
lipid metabolism in fatty liver is accompanied by 
overproduction of very low-density lipoprotein 
(VLDL).15 Most of the patients with NAFLD who 
come to medical attention are identified as a result 
of incidentally discovered elevated hepatic 
enzymes. The aminotransferases (ALT and AST) 
are sensitive indicators of hepatocyte injury. Mild 
to moderate elevation of ALT and AST are the most 
common and often the only laboratory abnormali-
ty found in NAFLD.9 ALT is most closely associat-
ed with hepatic steatosis.16 NAFLD patients usually 
have a ratio of AST to ALT of <1. This ratio can 
reverse if fibrosis develops.1 However, many 
patients with NAFLD do not have elevated hepatic 
enzyme levels. In the Dallas Heart study, 79% of 
patients with hepatic steatosis had normal ALT 
levels.17 

In Bangladesh, NAFLD has not been addressed 
sufficiently by the medical community. The preva-
lence of NAFLD and its potential risk factors have 
not been previously explored. A study at Bangab-
andhu Sheikh Mujib Medical University showed 
the prevalence of NASH is 42.4% among NAFLD, 
which is high and alarming for Bangladesh.18 

Dyslipidemia is a known risk factor for cardiovas-
cular diseases. Elevated levels of serum ALT and 
AST indicate hepatocellular injury. So, we 
conducted this study to see the changes in lipid 
profile and aminotransferases (ALT and AST) in 
non-alcoholic fatty liver disease (NAFLD).

Methods: 
This was an observational cross-sectional study 
carried out in the department of Biochemistry, 
Mymensingh Medical College in cooperation with 
the Centre for Nuclear Medicine and Ultrasound, 
Mymensingh. The study was conducted from 
January 2012 to June 2013 after the approval of the 
protocol by the ethical committee. During the study 
period, a total of 120 subjects were included through 
purposive sampling. Among them, 60 subjects 
between 20-60 years of age with fatty liver disease in 
ultrasonography were included as cases and 60 
subjects of a similar age group with normal ultraso-
nography were included as controls. The sampling 
method was purposive (non-random). The subjects 
have a history of alcohol intake of more than 20 
grams/day, history of diabetes mellitus or fasting 
hyperglycemia (FBG >126 mg/dl), obesity (BMI>30 
kg/m2), hypertension,  positive serological finding for 
hepatitis B or C virus, pregnancy, ingestion of drugs 
known to produce hepatic steatosis including 
corticosteroids, oral contraceptive pill (OCP), meth-
otrexate, etc, known case of hypothyroidism, 
nephrotic syndrome, chronic renal failure, Cushing’s 
syndrome were excluded from the study. Subjects 
were clinically examined and questionnaires were 
filled up after the interview.  With all aseptic precau-
tions, 5ml of venous blood was drawn. Following 
centrifugation, serum was picked up for biochemical 
investigations. Laboratory investigations were 
carried out by using established methods.The data 
were processed and analyzed by computer software 
SPSS (Statistical Package for Social Science) version 
11.5.  The mean value of the findings was compared 
between the two groups. Categorical variables were 
analyzed by using students' unpaired ‘t-tests, p-value 
<0.05 was taken as the level of significance. 

Results: 
The majority of the subjects with NAFLD (33.33%) 
were in the age group of 51-60 years (Table-I).

In group-I, mean serum total cholesterol, triacyl-
glycerol, LDL-cholesterol and HDL-cholesterol 
were 203.33±21.83, 184.41±33.31, 
126.28±18.75, and 40.17±6.32 mg/dl respectively 
and in group-II, 167.65±9.83, 128.77±11.65, 
101.74±9.29  and  40.16±3.35 mg/dl respectively. 
By comparing group-I with group II,  highly signifi-
cant differences were found in the case of total 
cholesterol (p<0.001), triacylglycerol (p<0.001), 
and LDL-cholesterol (<0.001), but no significant 
difference was found in the case of HDL-cholester-
ol (p>0.05). (Table-II). 

 

Serum ALT   and AST were 49.43±16.98, 
45.20±13.56 U/L in group-I and  32.83±4.54, 
28.68±4.31 U/L  in group II respectively. By 
comparing between two groups, significant differ-
ences were found in the case of ALT (p <0.001) 
and   AST (p <0.001) (Table-III).

 

Discussion:
Nowadays, nonalcoholic fatty liver disease is a 
common hepatic disorder and may contribute to 
the burden of chronic liver disease. A considerable 
part of NAFLD patients may develop nonalcoholic 
steatohepatitis which can develop fibrosis and 
cirrhosis. A liver biopsy followed by histological 

examination was a very important part of diagnosis 
in many studies. However, being an invasive 
procedure, liver biopsy cannot be performed at 
large in patients with no significant liver disease. In 
our study, ultrasound proved NAFLD patients who 
were non-obese and non-diabetic, were consid-
ered as cases. Ultrasound has 80% sensitivity and 
99% specificity.19 There are only a few studies to 
show abnormalities of blood lipids and liver 
enzymes (ALT and AST) in apparently healthy 
subjects with NAFLD. Obesity and diabetes melli-
tus are well-known risk factors for NAFLD and 
obesity, diabetes, as well as hypertension, are 
associated with abnormalities of blood lipids and 
elevated ALT and AST. They may play an import-
ant role as confounding factors. Therefore, we 
studied lipid profile, ALT, and AST in non-obese 
and non-diabetic subjects who are incidentally 
diagnosed as NAFLD on ultrasonography. In our 
study, we measured serum lipid status by estimat-
ing TAG, total cholesterol, HDL cholesterol, and 
LDL cholesterol. We found a significant increase 
(p<0.001) in serum TAG, total cholesterol, and 
LDL-cholesterol but there was no significant differ-
ence in HDL-cholesterol (p>0.05) when compared 
to controls. In our study, significantly higher serum 
total cholesterol level was observed in subjects 
with NAFLD in comparison to controls. This 
finding was in agreement with the result of Gupte 
et al,20 Taseer et al10, Kim et al21 However, the 
observation by Jin et al,22 Luxmi et al,23 and Wasfy 
et al24 showed no significant difference in total 
cholesterol level between NAFLD subjects and 
controls. In our study, significantly higher serum 
triacylglycerol levels were observed in subjects 
with NAFLD in comparison to controls. Similar 
findings were observed by Taseer et al,10 Luxmi et 
al,23 Kim et al,21 and Krishnan and Venkatraman.25 
Jin et al,22 in a study conducted in China also 
observed that fatty liver positively correlated with 
increased plasma triacylglycerol levels. In our 
study, there was a significantly increased level of 
LDL-cholesterol in NAFLD subjects compared to 
controls. Similar findings were observed by 
Chawla et al,26 Kim et al,21 Krishnan and Venkatra-
man25 and Luxmi et al.23 The observation of our 
study was in disagreement with the study by Uchil 
et al27 and Lee et al28 who found no significant 
difference of LDL-cholesterol between NAFLD 
subjects and controls. Increased TAG, total choles-
terol, and LDL-cholesterol might be due to the 
alteration of lipid metabolism of NAFLD subjects. 

No significant differences in total cholesterol and 
LDL-cholesterol level were observed by some 
studies. These might be due to decreased synthesis 
of VLDL or blockage of VLDL secretion from the 
liver as a result of microsomal triacylglycerol trans-
fer protein (MTTP) polymorphism.29  There was no 
significant difference in HDL-cholesterol in 
NAFLD subjects as compared to controls in our 
study. This result was supported by the observation 
by Wasfy et al24 This might be a result of the exclu-
sion of obese and diabetic subjects from our study. 
However, significantly low HDL-cholesterol levels 
were observed in some studies.21-22  The results of 
our study showed significantly high serum ALT 
and AST levels in NAFLD subjects in comparison 
to the controls. This finding resembled the obser-
vation by Krishnan and Venkatraman,25 Kotronen 
et al16 and, Angulo1. The aminotransferases (ALT 
and AST) are sensitive indicators of hepatocyte 
injury. In fatty liver, hepatocytes are loaded with 
TAG. Insulin increases intracellular fatty acids, 
lipid peroxidation, mitochondrial swelling, 
dysfunction increased lysosomal fragility, and 
impaired membrane integrity contributing to 
hepatocyte injury and causing the release of these 
enzymes from the damaged hepatocytes.4 Our 
study was not in agreement with the study by 
Browning et al,17 Taseer et al,10 and Mofrad et al,30 
who found no significant difference in aminotrans-
ferases between NAFLD subjects and controls. 
These subjects had mild steatosis on liver biopsy 
without hepatocellular inflammation. 

Conclusions:
Nonalcoholic fatty liver disease is a part of meta-
bolic syndrome which is linked with significant 
cardiovascular morbidity and mortality. Nonalco-
holic fatty liver disease is associated with dyslipid-
emia and elevated of serum ALT and AST. So, it is 
recommended to estimate serum lipid profile and 
ALT and AST for better management of patients 
with nonalcoholic fatty liver disease.

Limitations of the study:
The sample size was small, the sampling 
technique was purposive (non-random) and LDL 
cholesterol was calculated by Friedewald’s equa-
tion in our study. Further studies with a large 
number of subjects, random sampling techniques, 
and direct estimation of LDL cholesterol by the 
colorimetric method may be planned to give a 
conclusive decision. 
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Introduction:
Among the blood lipids, low-density lipopro-
tein(LDL) is atherogenic & high-density lipoprotein 
(HDL) is protective against coronary heart disease 
(CHD).1-5  A correlation between the severity of 
CHD and the blood levels of both HDL and LDL 
cholesterol has been consistently observed. A high 
level of HDL cholesterol is associated with a less 
severe and reduced risk of CHD;the inverse is true 
for a low level of HDL cholesterol.6-8 It has been 
seen that as low as a 1% fall in cholesterol results in 
a 2-3% fall in the rate of CHD.9-11 Glaucoma affects 
up to 2% of the world population over the age of 40 
years and up to 10% over the age of 80 years.12-13 
Primary open-angle glaucoma (POAG) is the most 

prevalent type of glaucoma which affect male and 
female equally.12 Main classes of glaucoma medi-
cation are β-blockers, α-agonist, carbonic anhy-
drase inhibitors , prostaglandin analogs, miotics 
and osmotic agents. Among beta blockers timolol 
maleate is commonly used. It is a non-selective 
β-blocker and lowers IOP satisfactorily by inhibit-
ing aqueous humor production.14-17 A large propor-
tion of patients with glaucoma are being satisfacto-
rily treated with timolol maleate 0.5% as a sole 
therapy since 1978.18-19 Approximately 80% of the 
volume of topically administered eye drops is 
absorbed systemically through nasopharyngeal 
mucosa within 15 to 30 seconds of instillation.20 

Moreover its plasma level thus achieved may be 
equivalent to that obtained after intravenous admin-
istration as 50-70% of the drug escapes first-pass 
metabolism.18 As primary open-angle glaucoma 
and atherosclerosis both are fairly common diseas-
es among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can 
increase the risk of coronary heart disease many 
folds. Orally taken beta blockers for the treatment of 
systemic hypertension have been shown in numer-
ous studies to have a significant effect on plasma 
lipid profiles as well as airway and cardiovascular 
diseases.20-21 As topical beta blockers are also 
widely used and often the first-line therapy in many 
patients requiring treatment for glaucoma or ocular 
hypertension for a long time, there is also a possible 
risk of HDL level abnormality.12 We decided to 
carry out a study using timolol to ascertain that a 
side effect on serum lipoproteins levels was not 
going undetected in so many patients on treatment 
for glaucoma. Colemman et al10 found that HDL 
decreased by 9% and TC/HDL ratio increased by 
8%, triglycerides increased by 12% with timolol 
use within 76 days. Freedman  et al 9 found that 
timolol causes an 8% decrease in HDL and a 10% 
raised in TC/HDL ratio within 8 weeks. So we think 
it would be a baseline study for Bangladesh and will 
help to take decisions during the use of topical 
timolol for a long time in some glaucoma patients 
with risk of coronary heart disease. 
Methods: 
This cross-sectional observational study was 
conducted at the Department of Ophthalmology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) from July 2013 to September 2014. 
Patients attending the Department of  Ophthalmolo-
gy, BSMMU who was diagnosed with a case of  
POAG, was the source of the sample. Convenience 
type sampling technique was applied to collect the 
sample from the study population as per inclusion 
and exclusion criteria. Primarily a total number of 45 
patients presenting with POAG were enrolled in this 
study. 2 patients were excluded due to unsatisfactory 
IOP in 1st follow-up visit and 3 patients were exclud-
ed due to discontinued follow-up. Finally, 40 
patients were included in our study. Complete 
clinical evaluation including history, general exam-
ination, and relevant ocular and systemic examina-
tions was performed in the ophthalmology depart-
ment. Ocular examinations included-BCVA, Pupil-
lary light reaction, RAPD, Ocular motility, Slit lamp 
examination of the anterior segment and fundus 

examination with the help of +78D condensing lens 
Direct and indirect ophthalmoscopy, IOP measure-
ment by Goldmann applanation tonometer, Gonios-
copy by Goldmann 3 mirror contact lens & Perime-
try done by Humphrey automated visual field 
analyzer. In our study according to Shaffer’s system, 
grade 4 and 5 are considered open-angle. Grade 2, 
1, 0, and slit angle are considered narrow-angle and 
were excluded from the study. Baseline fasting lipid 
profiles were measured in the department of 
Biochemistry, BSMMU by quantitative colorimetric 
method.  After getting the baseline lipid profile levels 
timolol maleate 0.5% eye drops 1 drop 12 hourly in 
both eyes was prescribed. Patients were advised not 
to change their dietary habits and physical activities 
and to follow up at the end of the 4th & 12th weeks. 
In follow-up at the end of the 4th and 12th weeks 
fasting lipid profiles were measured again in the 
same laboratory with the same procedure. Then 
baseline fasting lipid profiles were compared with 
the follow-up fasting lipid profiles. There would be 
some confounding factors in this study such as bad 
patient compliance with regular use of topical 
timolol, change in dietary habits, and change of 
habit of exercise. These factors have been minimized 
as much as possible. The demographic information, 
relevant history, examination findings, and investiga-
tion reports of all the study subjects were recorded in 
the data collection sheet. After compilation,  all the 
data were presented in the form of tables, figures, 
and graphs, as necessary. Statistical analysis of the 
results was done by using computer-based software,  
IBM SPSS 22.0. A probability ‘P’ value of 0.05 or less  
was  considered as significant
Results: 
Among the 40 patient 12(30%) were in 40-45 age 
group, 6(15%) were in 46-50 age group, 13(32.5%) 
were in 51-55 age group and 9(22.5%) were in 56-60 
age group.  The mean age was found 50.08±6.3 years 
with a range from 40 to 60 years. Out of 40 study 
patients, 29(72.5%) were male and 11(27.5%) were 
female. So male-female ratio was 2.6:1. 
Table-I and figure-1 showed the trend of mean IOP 
changes in both eyes in different visits. Timolol 
reduced mean IOP by 17.04% (P=0.001) in the right 
eye and by 18.91% (P=0.001)  in the left eye 
between the 1st and  2nd  visit and between the 2nd 
and 3rd visit the mean IOP reduction of the right eye 
was 9.34% (P=0.044) and the left eye was 11.08% 
(P=0.001). The mean IOP reduction between the 1st 
and 3rd visit was 27.36% (P=0.001) in the right eye 
and 28.12% (P=0.001)  in the left eye.

In this study the baseline (at first visit) mean TC, 
HDL, LDL & TG were 175.4±19.28 , 46.63±5.33, 
104.98±18.49,120.48±28.30 (mg/dl±SD) respec-
tively. Baseline TC/HDL was 3.81±0.06. At follow 
up after 4 weeks there were increased level of TC, 
LDL, TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82% (P=0.375), and 3.14% (P=0.307) 
respectively and HDL level decreased by 2.68% 

(P=0.232). At follow-up, after 12 weeks in compar-
ison to baseline lipid levels, there was an 
increased level of TC, LDL, TG, and TC/HDL by 
0.98% (P=0.959), 3% (P=0.996), 2.8% (P=0.104), 
and 17.0% (P=0.001)  respectively and HDL level 
decreased by 13.61% (P=0.001). (Table-I and 
figure-2 & 3)
 

Discussion:
In this study, a total number of 45 patients who 
were newly diagnosed with primary open-angle 
glaucoma were enrolled. Finally, 40 patients 
completed 3 months follow-up. The remaining 5 
patients withdrew from the study due to inade-
quate IOP control or discontinued follow-up. So 
our dropout rate was 11%.  In a previous study10 
their primary enrollment was 40 healthy volun-
teers, 28 subjects completed the 2-month 
follow-up, so the dropout was 30%. In our study, 
the comparatively low dropout rate may be due to 
the study on POAG patients not on healthy 
subjects. Last follow-up after the start of timolol 
drop was at the end of 12 weeks. In another study, 
the last follow-up was after 8 weeks.23  In this study 
among the 40 patients, ages ranged from 40 to 60 
years with a mean age of 50.08 6.3 years 
compared to the previous study by  West & 
Simson24  with an age range of 46 to 80 years and 
a mean age of 67.5 years. POAG affects males and 
females equally12 But in this study, the majority 
(72.5%) of the patients were male. This may be 
due to less or little access of our females to the 
hospital. Our study showed that within one month, 
timolol reduced mean IOP by 17.04% (P=0.001) 
in the right eye and by 18.91% ( P=0.001)  in the 
left eye. These changes were statistically signifi-

cant. The mean IOP reduction of the right eye 
between the 2nd and 3rd visit was 9.34% 
(P=0.044) and the Mean IOP reduction of the left 
eye between the 2nd and 3rd visit was 11.08% 
(P=0.001). All these changes were statistically 
significant and were consistent with the previous 
report of up to 26% reduction of IOP by timolol18 

and it was noticed that the rate of reduction of IOP 
was more in the first month and less in the next 
two months. The mean lipid profiles difference 
were not statistically significant between 1st visit 
and  2nd visit of our study population. Regarding 
the 2nd and 3rd visits the mean TC, LDL, TG differ-
ences were not statistically significant but mean 
HDL, TC/DHL differences were statistically signifi-
cant. Regarding 1st and 3rd visits, the also mean 
TC, LDL, and TG differences were not statistically 
significant but the mean  HDL, and TC/DHL differ-
ences were statistically significant. So it was 
shown that up to one month there was no signifi-
cant effect of topical timolol on serum lipid 
profiles but within 3 months there was a significant 
effect. Previously several studies have evaluated 
the influence of topical beta-blockers on serum 
lipids levels. Colemman et al.10 applied topical 
timolol maleate 0.5%, to 28 healthy volunteers for 
an average of 76 days and found that HDL 
decreased by 9% and TC/HDL ratio increased by 
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Abstract:
Background: 
Primary open-angle glaucoma (POAG) and atherosclerosis both are 
fairly common diseases among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can increase the risk of 
coronary heart disease many folds. As topical beta blockers are also 
widely used and often the first line therapy in many patients requiring 
treatment for glaucoma for a long time, there is also a possible risk that 
β-blockers such as timolol adversely affect serum lipid profiles. 
Objective:
The study aimed to evaluate the effect of topical timolol on serum lipid profiles. 
Methods: 
This cross-sectional observational study was performed in the department 
of ophthalmology, Bangabandhu Sheikh Mujib Medical University With 
convenience type of sampling technique 40 patients with newly 
diagnosed cases of primary open-angle glaucoma were selected. Baseline 
fasting lipid profiles were estimated and then timolol maleate 0.5%, 1 
drop 12 hourly in both eyes were prescribed. At follow-up after 4 and 12 
weeks, again fasting lipid profiles were estimated of the same patients. 
Results: 
In this study the baseline mean TC, HDL, LDL & TG were 175.4±19.28 
, 46.63±5.33, 104.98±18.49,120.48±28.30 (mg/dl±SD) respectively. 
Baseline TC/HDL was 3.81±0.06. At follow up after 4 weeks  there were 
increased level of TC, LDL,TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82%(P=0.375), and 3.14%(P=0.307) respectively and HDL 
level decreased by 2.68%(P=0.232).  At follow-up, after 12 weeks in 
comparison to baseline lipid levels, there was an increased level of TC, 
LDL, TG, and TC/HDL by 0.98% (P=0.959), 3% (P=0.996), 2.8% 
(P=0.104), and 17.0%(P=0.001)  respectively and HDL level decreased 
by 13.61%(P=0.001). 
Conclusion:
Topical timolol significantly lowers the plasma HDL level. Since the low 
level of HDL is strongly associated with an increased risk of myocardial 
infarction, our study cautions against the use of timolol in patients with 
a previous history of coronary heart disease.
Keywords: Topical beta blocker, Timolol, Plasma lipids.

8%, triglycerides increased by 12 %.  Our present 
study report is also consistent with these reports. 
Freedman et al.9 compared the effect of topical 
cartelol 1% and timolol maleate 0.5% on lipid 
levels in 58 healthy normolipidemic adult men 
using a masked, randomized, crossed-over design. 
Treatment with each drug resulted in a decrease in 
HDL. Here timolol causes an 8% decrease in HDL 
and a 10% raised in TC/HDL ratio. Murli et al.23 

monitored the effect of topical timolol on lipid 
profiles in 25 patients and found a significant 
decrease (12%) in HDL levels after 12 weeks. Thus 
findings of the present study are more or less 
consistent with the findings of previous studies. It 
was observed in our study that topical use of timo-
lol maleate 0.5% though causes change in a differ-
ent component of lipid profile, effect on HDL was 
more marked. Mean HDL at 1st visit was 
46.63±5.33 mg/dl and at 3rd visit 40.28±5.30 
mg/dl. It was a 6.35 mg/dl (13.61%) reduction of 
HDL within three months of timolol use. We strati-
fied the 40 patients into 40-45; 46-50; 51-55 and 
56-60 years age groups. Regarding changes in 
mean HDL in all 4 age groups within 1st and 3rd 
visit, we found a reduction of HDL by 
14.87%(0.001), 12.80%(0.001), 12.56%(0.001), 
and 13.2%(0.001) respectively. It was shown that 
the reduction of HDL levels in all four different age 
groups was statistically significant. Though dyslip-
idemia should be more marked in the older age 
group, in this study inter age group changes were 
not significant. This may be due to the similar 
effect of topical timolol on serum lipids in different 
age groups. There were 29 male and 11 female 
patients in the present study. Regarding 1st and 3rd 
visits,  in male patients mean HDL decreased by 
21.27% (P=0.001), and in female patients mean 
HDL decreased by  15.56% (P=0.001) The mean  
HDL difference between 1st visit and 3rd visit in 
both male and female groups were statistically 
significant. But between the male and female 
groups, the differences were not significant. This 
may be due to the that the effect of timolol on lipid 
profile was similar in the case of males and 
females.

Conclusion:
The topical use of timolol (Beta- blocker) decreas-
es serum HDL and increases TC/HDL ratio. So 
while treating POAG patients with timolol serum 
level of lipid profile should be carefully monitored. 
In the patients associated with the risk of coronary 

heart disease, such drugs should be avoided with 
an alternative treatment option. However, further 
studies with longer duration are required to ratio-
nally establish the effect of topical timolol on lipid 
profiles.

Limitations:
The period of study was insufficient to conduct a 
qualitative study. The study failed to conclude that 
the effect of timolol on serum lipid profiles was 
either dose-dependent or not.
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Introduction:
Among the blood lipids, low-density lipopro-
tein(LDL) is atherogenic & high-density lipoprotein 
(HDL) is protective against coronary heart disease 
(CHD).1-5  A correlation between the severity of 
CHD and the blood levels of both HDL and LDL 
cholesterol has been consistently observed. A high 
level of HDL cholesterol is associated with a less 
severe and reduced risk of CHD;the inverse is true 
for a low level of HDL cholesterol.6-8 It has been 
seen that as low as a 1% fall in cholesterol results in 
a 2-3% fall in the rate of CHD.9-11 Glaucoma affects 
up to 2% of the world population over the age of 40 
years and up to 10% over the age of 80 years.12-13 
Primary open-angle glaucoma (POAG) is the most 

prevalent type of glaucoma which affect male and 
female equally.12 Main classes of glaucoma medi-
cation are β-blockers, α-agonist, carbonic anhy-
drase inhibitors , prostaglandin analogs, miotics 
and osmotic agents. Among beta blockers timolol 
maleate is commonly used. It is a non-selective 
β-blocker and lowers IOP satisfactorily by inhibit-
ing aqueous humor production.14-17 A large propor-
tion of patients with glaucoma are being satisfacto-
rily treated with timolol maleate 0.5% as a sole 
therapy since 1978.18-19 Approximately 80% of the 
volume of topically administered eye drops is 
absorbed systemically through nasopharyngeal 
mucosa within 15 to 30 seconds of instillation.20 

Moreover its plasma level thus achieved may be 
equivalent to that obtained after intravenous admin-
istration as 50-70% of the drug escapes first-pass 
metabolism.18 As primary open-angle glaucoma 
and atherosclerosis both are fairly common diseas-
es among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can 
increase the risk of coronary heart disease many 
folds. Orally taken beta blockers for the treatment of 
systemic hypertension have been shown in numer-
ous studies to have a significant effect on plasma 
lipid profiles as well as airway and cardiovascular 
diseases.20-21 As topical beta blockers are also 
widely used and often the first-line therapy in many 
patients requiring treatment for glaucoma or ocular 
hypertension for a long time, there is also a possible 
risk of HDL level abnormality.12 We decided to 
carry out a study using timolol to ascertain that a 
side effect on serum lipoproteins levels was not 
going undetected in so many patients on treatment 
for glaucoma. Colemman et al10 found that HDL 
decreased by 9% and TC/HDL ratio increased by 
8%, triglycerides increased by 12% with timolol 
use within 76 days. Freedman  et al 9 found that 
timolol causes an 8% decrease in HDL and a 10% 
raised in TC/HDL ratio within 8 weeks. So we think 
it would be a baseline study for Bangladesh and will 
help to take decisions during the use of topical 
timolol for a long time in some glaucoma patients 
with risk of coronary heart disease. 
Methods: 
This cross-sectional observational study was 
conducted at the Department of Ophthalmology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) from July 2013 to September 2014. 
Patients attending the Department of  Ophthalmolo-
gy, BSMMU who was diagnosed with a case of  
POAG, was the source of the sample. Convenience 
type sampling technique was applied to collect the 
sample from the study population as per inclusion 
and exclusion criteria. Primarily a total number of 45 
patients presenting with POAG were enrolled in this 
study. 2 patients were excluded due to unsatisfactory 
IOP in 1st follow-up visit and 3 patients were exclud-
ed due to discontinued follow-up. Finally, 40 
patients were included in our study. Complete 
clinical evaluation including history, general exam-
ination, and relevant ocular and systemic examina-
tions was performed in the ophthalmology depart-
ment. Ocular examinations included-BCVA, Pupil-
lary light reaction, RAPD, Ocular motility, Slit lamp 
examination of the anterior segment and fundus 

examination with the help of +78D condensing lens 
Direct and indirect ophthalmoscopy, IOP measure-
ment by Goldmann applanation tonometer, Gonios-
copy by Goldmann 3 mirror contact lens & Perime-
try done by Humphrey automated visual field 
analyzer. In our study according to Shaffer’s system, 
grade 4 and 5 are considered open-angle. Grade 2, 
1, 0, and slit angle are considered narrow-angle and 
were excluded from the study. Baseline fasting lipid 
profiles were measured in the department of 
Biochemistry, BSMMU by quantitative colorimetric 
method.  After getting the baseline lipid profile levels 
timolol maleate 0.5% eye drops 1 drop 12 hourly in 
both eyes was prescribed. Patients were advised not 
to change their dietary habits and physical activities 
and to follow up at the end of the 4th & 12th weeks. 
In follow-up at the end of the 4th and 12th weeks 
fasting lipid profiles were measured again in the 
same laboratory with the same procedure. Then 
baseline fasting lipid profiles were compared with 
the follow-up fasting lipid profiles. There would be 
some confounding factors in this study such as bad 
patient compliance with regular use of topical 
timolol, change in dietary habits, and change of 
habit of exercise. These factors have been minimized 
as much as possible. The demographic information, 
relevant history, examination findings, and investiga-
tion reports of all the study subjects were recorded in 
the data collection sheet. After compilation,  all the 
data were presented in the form of tables, figures, 
and graphs, as necessary. Statistical analysis of the 
results was done by using computer-based software,  
IBM SPSS 22.0. A probability ‘P’ value of 0.05 or less  
was  considered as significant
Results: 
Among the 40 patient 12(30%) were in 40-45 age 
group, 6(15%) were in 46-50 age group, 13(32.5%) 
were in 51-55 age group and 9(22.5%) were in 56-60 
age group.  The mean age was found 50.08±6.3 years 
with a range from 40 to 60 years. Out of 40 study 
patients, 29(72.5%) were male and 11(27.5%) were 
female. So male-female ratio was 2.6:1. 
Table-I and figure-1 showed the trend of mean IOP 
changes in both eyes in different visits. Timolol 
reduced mean IOP by 17.04% (P=0.001) in the right 
eye and by 18.91% (P=0.001)  in the left eye 
between the 1st and  2nd  visit and between the 2nd 
and 3rd visit the mean IOP reduction of the right eye 
was 9.34% (P=0.044) and the left eye was 11.08% 
(P=0.001). The mean IOP reduction between the 1st 
and 3rd visit was 27.36% (P=0.001) in the right eye 
and 28.12% (P=0.001)  in the left eye.

In this study the baseline (at first visit) mean TC, 
HDL, LDL & TG were 175.4±19.28 , 46.63±5.33, 
104.98±18.49,120.48±28.30 (mg/dl±SD) respec-
tively. Baseline TC/HDL was 3.81±0.06. At follow 
up after 4 weeks there were increased level of TC, 
LDL, TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82% (P=0.375), and 3.14% (P=0.307) 
respectively and HDL level decreased by 2.68% 

(P=0.232). At follow-up, after 12 weeks in compar-
ison to baseline lipid levels, there was an 
increased level of TC, LDL, TG, and TC/HDL by 
0.98% (P=0.959), 3% (P=0.996), 2.8% (P=0.104), 
and 17.0% (P=0.001)  respectively and HDL level 
decreased by 13.61% (P=0.001). (Table-I and 
figure-2 & 3)
 

Discussion:
In this study, a total number of 45 patients who 
were newly diagnosed with primary open-angle 
glaucoma were enrolled. Finally, 40 patients 
completed 3 months follow-up. The remaining 5 
patients withdrew from the study due to inade-
quate IOP control or discontinued follow-up. So 
our dropout rate was 11%.  In a previous study10 
their primary enrollment was 40 healthy volun-
teers, 28 subjects completed the 2-month 
follow-up, so the dropout was 30%. In our study, 
the comparatively low dropout rate may be due to 
the study on POAG patients not on healthy 
subjects. Last follow-up after the start of timolol 
drop was at the end of 12 weeks. In another study, 
the last follow-up was after 8 weeks.23  In this study 
among the 40 patients, ages ranged from 40 to 60 
years with a mean age of 50.08 6.3 years 
compared to the previous study by  West & 
Simson24  with an age range of 46 to 80 years and 
a mean age of 67.5 years. POAG affects males and 
females equally12 But in this study, the majority 
(72.5%) of the patients were male. This may be 
due to less or little access of our females to the 
hospital. Our study showed that within one month, 
timolol reduced mean IOP by 17.04% (P=0.001) 
in the right eye and by 18.91% ( P=0.001)  in the 
left eye. These changes were statistically signifi-

cant. The mean IOP reduction of the right eye 
between the 2nd and 3rd visit was 9.34% 
(P=0.044) and the Mean IOP reduction of the left 
eye between the 2nd and 3rd visit was 11.08% 
(P=0.001). All these changes were statistically 
significant and were consistent with the previous 
report of up to 26% reduction of IOP by timolol18 

and it was noticed that the rate of reduction of IOP 
was more in the first month and less in the next 
two months. The mean lipid profiles difference 
were not statistically significant between 1st visit 
and  2nd visit of our study population. Regarding 
the 2nd and 3rd visits the mean TC, LDL, TG differ-
ences were not statistically significant but mean 
HDL, TC/DHL differences were statistically signifi-
cant. Regarding 1st and 3rd visits, the also mean 
TC, LDL, and TG differences were not statistically 
significant but the mean  HDL, and TC/DHL differ-
ences were statistically significant. So it was 
shown that up to one month there was no signifi-
cant effect of topical timolol on serum lipid 
profiles but within 3 months there was a significant 
effect. Previously several studies have evaluated 
the influence of topical beta-blockers on serum 
lipids levels. Colemman et al.10 applied topical 
timolol maleate 0.5%, to 28 healthy volunteers for 
an average of 76 days and found that HDL 
decreased by 9% and TC/HDL ratio increased by 

8%, triglycerides increased by 12 %.  Our present 
study report is also consistent with these reports. 
Freedman et al.9 compared the effect of topical 
cartelol 1% and timolol maleate 0.5% on lipid 
levels in 58 healthy normolipidemic adult men 
using a masked, randomized, crossed-over design. 
Treatment with each drug resulted in a decrease in 
HDL. Here timolol causes an 8% decrease in HDL 
and a 10% raised in TC/HDL ratio. Murli et al.23 

monitored the effect of topical timolol on lipid 
profiles in 25 patients and found a significant 
decrease (12%) in HDL levels after 12 weeks. Thus 
findings of the present study are more or less 
consistent with the findings of previous studies. It 
was observed in our study that topical use of timo-
lol maleate 0.5% though causes change in a differ-
ent component of lipid profile, effect on HDL was 
more marked. Mean HDL at 1st visit was 
46.63±5.33 mg/dl and at 3rd visit 40.28±5.30 
mg/dl. It was a 6.35 mg/dl (13.61%) reduction of 
HDL within three months of timolol use. We strati-
fied the 40 patients into 40-45; 46-50; 51-55 and 
56-60 years age groups. Regarding changes in 
mean HDL in all 4 age groups within 1st and 3rd 
visit, we found a reduction of HDL by 
14.87%(0.001), 12.80%(0.001), 12.56%(0.001), 
and 13.2%(0.001) respectively. It was shown that 
the reduction of HDL levels in all four different age 
groups was statistically significant. Though dyslip-
idemia should be more marked in the older age 
group, in this study inter age group changes were 
not significant. This may be due to the similar 
effect of topical timolol on serum lipids in different 
age groups. There were 29 male and 11 female 
patients in the present study. Regarding 1st and 3rd 
visits,  in male patients mean HDL decreased by 
21.27% (P=0.001), and in female patients mean 
HDL decreased by  15.56% (P=0.001) The mean  
HDL difference between 1st visit and 3rd visit in 
both male and female groups were statistically 
significant. But between the male and female 
groups, the differences were not significant. This 
may be due to the that the effect of timolol on lipid 
profile was similar in the case of males and 
females.

Conclusion:
The topical use of timolol (Beta- blocker) decreas-
es serum HDL and increases TC/HDL ratio. So 
while treating POAG patients with timolol serum 
level of lipid profile should be carefully monitored. 
In the patients associated with the risk of coronary 

heart disease, such drugs should be avoided with 
an alternative treatment option. However, further 
studies with longer duration are required to ratio-
nally establish the effect of topical timolol on lipid 
profiles.

Limitations:
The period of study was insufficient to conduct a 
qualitative study. The study failed to conclude that 
the effect of timolol on serum lipid profiles was 
either dose-dependent or not.
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Introduction:
Among the blood lipids, low-density lipopro-
tein(LDL) is atherogenic & high-density lipoprotein 
(HDL) is protective against coronary heart disease 
(CHD).1-5  A correlation between the severity of 
CHD and the blood levels of both HDL and LDL 
cholesterol has been consistently observed. A high 
level of HDL cholesterol is associated with a less 
severe and reduced risk of CHD;the inverse is true 
for a low level of HDL cholesterol.6-8 It has been 
seen that as low as a 1% fall in cholesterol results in 
a 2-3% fall in the rate of CHD.9-11 Glaucoma affects 
up to 2% of the world population over the age of 40 
years and up to 10% over the age of 80 years.12-13 
Primary open-angle glaucoma (POAG) is the most 

prevalent type of glaucoma which affect male and 
female equally.12 Main classes of glaucoma medi-
cation are β-blockers, α-agonist, carbonic anhy-
drase inhibitors , prostaglandin analogs, miotics 
and osmotic agents. Among beta blockers timolol 
maleate is commonly used. It is a non-selective 
β-blocker and lowers IOP satisfactorily by inhibit-
ing aqueous humor production.14-17 A large propor-
tion of patients with glaucoma are being satisfacto-
rily treated with timolol maleate 0.5% as a sole 
therapy since 1978.18-19 Approximately 80% of the 
volume of topically administered eye drops is 
absorbed systemically through nasopharyngeal 
mucosa within 15 to 30 seconds of instillation.20 

Moreover its plasma level thus achieved may be 
equivalent to that obtained after intravenous admin-
istration as 50-70% of the drug escapes first-pass 
metabolism.18 As primary open-angle glaucoma 
and atherosclerosis both are fairly common diseas-
es among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can 
increase the risk of coronary heart disease many 
folds. Orally taken beta blockers for the treatment of 
systemic hypertension have been shown in numer-
ous studies to have a significant effect on plasma 
lipid profiles as well as airway and cardiovascular 
diseases.20-21 As topical beta blockers are also 
widely used and often the first-line therapy in many 
patients requiring treatment for glaucoma or ocular 
hypertension for a long time, there is also a possible 
risk of HDL level abnormality.12 We decided to 
carry out a study using timolol to ascertain that a 
side effect on serum lipoproteins levels was not 
going undetected in so many patients on treatment 
for glaucoma. Colemman et al10 found that HDL 
decreased by 9% and TC/HDL ratio increased by 
8%, triglycerides increased by 12% with timolol 
use within 76 days. Freedman  et al 9 found that 
timolol causes an 8% decrease in HDL and a 10% 
raised in TC/HDL ratio within 8 weeks. So we think 
it would be a baseline study for Bangladesh and will 
help to take decisions during the use of topical 
timolol for a long time in some glaucoma patients 
with risk of coronary heart disease. 
Methods: 
This cross-sectional observational study was 
conducted at the Department of Ophthalmology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) from July 2013 to September 2014. 
Patients attending the Department of  Ophthalmolo-
gy, BSMMU who was diagnosed with a case of  
POAG, was the source of the sample. Convenience 
type sampling technique was applied to collect the 
sample from the study population as per inclusion 
and exclusion criteria. Primarily a total number of 45 
patients presenting with POAG were enrolled in this 
study. 2 patients were excluded due to unsatisfactory 
IOP in 1st follow-up visit and 3 patients were exclud-
ed due to discontinued follow-up. Finally, 40 
patients were included in our study. Complete 
clinical evaluation including history, general exam-
ination, and relevant ocular and systemic examina-
tions was performed in the ophthalmology depart-
ment. Ocular examinations included-BCVA, Pupil-
lary light reaction, RAPD, Ocular motility, Slit lamp 
examination of the anterior segment and fundus 

examination with the help of +78D condensing lens 
Direct and indirect ophthalmoscopy, IOP measure-
ment by Goldmann applanation tonometer, Gonios-
copy by Goldmann 3 mirror contact lens & Perime-
try done by Humphrey automated visual field 
analyzer. In our study according to Shaffer’s system, 
grade 4 and 5 are considered open-angle. Grade 2, 
1, 0, and slit angle are considered narrow-angle and 
were excluded from the study. Baseline fasting lipid 
profiles were measured in the department of 
Biochemistry, BSMMU by quantitative colorimetric 
method.  After getting the baseline lipid profile levels 
timolol maleate 0.5% eye drops 1 drop 12 hourly in 
both eyes was prescribed. Patients were advised not 
to change their dietary habits and physical activities 
and to follow up at the end of the 4th & 12th weeks. 
In follow-up at the end of the 4th and 12th weeks 
fasting lipid profiles were measured again in the 
same laboratory with the same procedure. Then 
baseline fasting lipid profiles were compared with 
the follow-up fasting lipid profiles. There would be 
some confounding factors in this study such as bad 
patient compliance with regular use of topical 
timolol, change in dietary habits, and change of 
habit of exercise. These factors have been minimized 
as much as possible. The demographic information, 
relevant history, examination findings, and investiga-
tion reports of all the study subjects were recorded in 
the data collection sheet. After compilation,  all the 
data were presented in the form of tables, figures, 
and graphs, as necessary. Statistical analysis of the 
results was done by using computer-based software,  
IBM SPSS 22.0. A probability ‘P’ value of 0.05 or less  
was  considered as significant
Results: 
Among the 40 patient 12(30%) were in 40-45 age 
group, 6(15%) were in 46-50 age group, 13(32.5%) 
were in 51-55 age group and 9(22.5%) were in 56-60 
age group.  The mean age was found 50.08±6.3 years 
with a range from 40 to 60 years. Out of 40 study 
patients, 29(72.5%) were male and 11(27.5%) were 
female. So male-female ratio was 2.6:1. 
Table-I and figure-1 showed the trend of mean IOP 
changes in both eyes in different visits. Timolol 
reduced mean IOP by 17.04% (P=0.001) in the right 
eye and by 18.91% (P=0.001)  in the left eye 
between the 1st and  2nd  visit and between the 2nd 
and 3rd visit the mean IOP reduction of the right eye 
was 9.34% (P=0.044) and the left eye was 11.08% 
(P=0.001). The mean IOP reduction between the 1st 
and 3rd visit was 27.36% (P=0.001) in the right eye 
and 28.12% (P=0.001)  in the left eye.

In this study the baseline (at first visit) mean TC, 
HDL, LDL & TG were 175.4±19.28 , 46.63±5.33, 
104.98±18.49,120.48±28.30 (mg/dl±SD) respec-
tively. Baseline TC/HDL was 3.81±0.06. At follow 
up after 4 weeks there were increased level of TC, 
LDL, TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82% (P=0.375), and 3.14% (P=0.307) 
respectively and HDL level decreased by 2.68% 

(P=0.232). At follow-up, after 12 weeks in compar-
ison to baseline lipid levels, there was an 
increased level of TC, LDL, TG, and TC/HDL by 
0.98% (P=0.959), 3% (P=0.996), 2.8% (P=0.104), 
and 17.0% (P=0.001)  respectively and HDL level 
decreased by 13.61% (P=0.001). (Table-I and 
figure-2 & 3)
 

Discussion:
In this study, a total number of 45 patients who 
were newly diagnosed with primary open-angle 
glaucoma were enrolled. Finally, 40 patients 
completed 3 months follow-up. The remaining 5 
patients withdrew from the study due to inade-
quate IOP control or discontinued follow-up. So 
our dropout rate was 11%.  In a previous study10 
their primary enrollment was 40 healthy volun-
teers, 28 subjects completed the 2-month 
follow-up, so the dropout was 30%. In our study, 
the comparatively low dropout rate may be due to 
the study on POAG patients not on healthy 
subjects. Last follow-up after the start of timolol 
drop was at the end of 12 weeks. In another study, 
the last follow-up was after 8 weeks.23  In this study 
among the 40 patients, ages ranged from 40 to 60 
years with a mean age of 50.08 6.3 years 
compared to the previous study by  West & 
Simson24  with an age range of 46 to 80 years and 
a mean age of 67.5 years. POAG affects males and 
females equally12 But in this study, the majority 
(72.5%) of the patients were male. This may be 
due to less or little access of our females to the 
hospital. Our study showed that within one month, 
timolol reduced mean IOP by 17.04% (P=0.001) 
in the right eye and by 18.91% ( P=0.001)  in the 
left eye. These changes were statistically signifi-

cant. The mean IOP reduction of the right eye 
between the 2nd and 3rd visit was 9.34% 
(P=0.044) and the Mean IOP reduction of the left 
eye between the 2nd and 3rd visit was 11.08% 
(P=0.001). All these changes were statistically 
significant and were consistent with the previous 
report of up to 26% reduction of IOP by timolol18 

and it was noticed that the rate of reduction of IOP 
was more in the first month and less in the next 
two months. The mean lipid profiles difference 
were not statistically significant between 1st visit 
and  2nd visit of our study population. Regarding 
the 2nd and 3rd visits the mean TC, LDL, TG differ-
ences were not statistically significant but mean 
HDL, TC/DHL differences were statistically signifi-
cant. Regarding 1st and 3rd visits, the also mean 
TC, LDL, and TG differences were not statistically 
significant but the mean  HDL, and TC/DHL differ-
ences were statistically significant. So it was 
shown that up to one month there was no signifi-
cant effect of topical timolol on serum lipid 
profiles but within 3 months there was a significant 
effect. Previously several studies have evaluated 
the influence of topical beta-blockers on serum 
lipids levels. Colemman et al.10 applied topical 
timolol maleate 0.5%, to 28 healthy volunteers for 
an average of 76 days and found that HDL 
decreased by 9% and TC/HDL ratio increased by 

8%, triglycerides increased by 12 %.  Our present 
study report is also consistent with these reports. 
Freedman et al.9 compared the effect of topical 
cartelol 1% and timolol maleate 0.5% on lipid 
levels in 58 healthy normolipidemic adult men 
using a masked, randomized, crossed-over design. 
Treatment with each drug resulted in a decrease in 
HDL. Here timolol causes an 8% decrease in HDL 
and a 10% raised in TC/HDL ratio. Murli et al.23 

monitored the effect of topical timolol on lipid 
profiles in 25 patients and found a significant 
decrease (12%) in HDL levels after 12 weeks. Thus 
findings of the present study are more or less 
consistent with the findings of previous studies. It 
was observed in our study that topical use of timo-
lol maleate 0.5% though causes change in a differ-
ent component of lipid profile, effect on HDL was 
more marked. Mean HDL at 1st visit was 
46.63±5.33 mg/dl and at 3rd visit 40.28±5.30 
mg/dl. It was a 6.35 mg/dl (13.61%) reduction of 
HDL within three months of timolol use. We strati-
fied the 40 patients into 40-45; 46-50; 51-55 and 
56-60 years age groups. Regarding changes in 
mean HDL in all 4 age groups within 1st and 3rd 
visit, we found a reduction of HDL by 
14.87%(0.001), 12.80%(0.001), 12.56%(0.001), 
and 13.2%(0.001) respectively. It was shown that 
the reduction of HDL levels in all four different age 
groups was statistically significant. Though dyslip-
idemia should be more marked in the older age 
group, in this study inter age group changes were 
not significant. This may be due to the similar 
effect of topical timolol on serum lipids in different 
age groups. There were 29 male and 11 female 
patients in the present study. Regarding 1st and 3rd 
visits,  in male patients mean HDL decreased by 
21.27% (P=0.001), and in female patients mean 
HDL decreased by  15.56% (P=0.001) The mean  
HDL difference between 1st visit and 3rd visit in 
both male and female groups were statistically 
significant. But between the male and female 
groups, the differences were not significant. This 
may be due to the that the effect of timolol on lipid 
profile was similar in the case of males and 
females.

Conclusion:
The topical use of timolol (Beta- blocker) decreas-
es serum HDL and increases TC/HDL ratio. So 
while treating POAG patients with timolol serum 
level of lipid profile should be carefully monitored. 
In the patients associated with the risk of coronary 

heart disease, such drugs should be avoided with 
an alternative treatment option. However, further 
studies with longer duration are required to ratio-
nally establish the effect of topical timolol on lipid 
profiles.

Limitations:
The period of study was insufficient to conduct a 
qualitative study. The study failed to conclude that 
the effect of timolol on serum lipid profiles was 
either dose-dependent or not.
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Figure-1: Trend of mean IOP changes in both eyes in different visits 

IOP (mm of Hg)
1st visit

Mean±SD
2nd visit

Mean±SD
Decreased

(%)
p-value

Table-I: Comparison of IOP (in mm of Hg) at different visits (n=40)

Right eye 19.95  ± 5.11 16.45±3.57 17.04 0.001s

Left eye 22.4 ±2.77 18.15±2.48 18.91 0.001s

Comparison of lipid profile of 1st and 2nd visit (n=40)

IOP (mm of Hg)
2nd visit

Mean±SD
3rd visit

Mean±SD
Decreased

(%)
p-value

Right eye 16.45  ± 3.57 14.75  ± 3.34 9.34 0.044s

Left eye 18.15  ± 2.48 16.1  ± 2.75 11.08 0.001s

Comparison of IOP (in mm of Hg) at 2nd and 3rd visit (n=40)

IOP (mm of Hg)
1st visit

Mean±SD=
3rd visit

Mean±SD
Decreased

(%)
p-value

Right eye 19.95  ± 5.11 14.75±3.34 27.36 0.001s

Left eye 22.4 ±2.77 16.1±2.75 28.12 0.001s

Comparison of IOP (in mm of Hg) at 1st and 3rd visit (n=40)

s = Significanat
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Serum Lipid Profiles of Primary Open Angle Glaucoma Patients

Introduction:
Among the blood lipids, low-density lipopro-
tein(LDL) is atherogenic & high-density lipoprotein 
(HDL) is protective against coronary heart disease 
(CHD).1-5  A correlation between the severity of 
CHD and the blood levels of both HDL and LDL 
cholesterol has been consistently observed. A high 
level of HDL cholesterol is associated with a less 
severe and reduced risk of CHD;the inverse is true 
for a low level of HDL cholesterol.6-8 It has been 
seen that as low as a 1% fall in cholesterol results in 
a 2-3% fall in the rate of CHD.9-11 Glaucoma affects 
up to 2% of the world population over the age of 40 
years and up to 10% over the age of 80 years.12-13 
Primary open-angle glaucoma (POAG) is the most 

prevalent type of glaucoma which affect male and 
female equally.12 Main classes of glaucoma medi-
cation are β-blockers, α-agonist, carbonic anhy-
drase inhibitors , prostaglandin analogs, miotics 
and osmotic agents. Among beta blockers timolol 
maleate is commonly used. It is a non-selective 
β-blocker and lowers IOP satisfactorily by inhibit-
ing aqueous humor production.14-17 A large propor-
tion of patients with glaucoma are being satisfacto-
rily treated with timolol maleate 0.5% as a sole 
therapy since 1978.18-19 Approximately 80% of the 
volume of topically administered eye drops is 
absorbed systemically through nasopharyngeal 
mucosa within 15 to 30 seconds of instillation.20 

Moreover its plasma level thus achieved may be 
equivalent to that obtained after intravenous admin-
istration as 50-70% of the drug escapes first-pass 
metabolism.18 As primary open-angle glaucoma 
and atherosclerosis both are fairly common diseas-
es among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can 
increase the risk of coronary heart disease many 
folds. Orally taken beta blockers for the treatment of 
systemic hypertension have been shown in numer-
ous studies to have a significant effect on plasma 
lipid profiles as well as airway and cardiovascular 
diseases.20-21 As topical beta blockers are also 
widely used and often the first-line therapy in many 
patients requiring treatment for glaucoma or ocular 
hypertension for a long time, there is also a possible 
risk of HDL level abnormality.12 We decided to 
carry out a study using timolol to ascertain that a 
side effect on serum lipoproteins levels was not 
going undetected in so many patients on treatment 
for glaucoma. Colemman et al10 found that HDL 
decreased by 9% and TC/HDL ratio increased by 
8%, triglycerides increased by 12% with timolol 
use within 76 days. Freedman  et al 9 found that 
timolol causes an 8% decrease in HDL and a 10% 
raised in TC/HDL ratio within 8 weeks. So we think 
it would be a baseline study for Bangladesh and will 
help to take decisions during the use of topical 
timolol for a long time in some glaucoma patients 
with risk of coronary heart disease. 
Methods: 
This cross-sectional observational study was 
conducted at the Department of Ophthalmology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) from July 2013 to September 2014. 
Patients attending the Department of  Ophthalmolo-
gy, BSMMU who was diagnosed with a case of  
POAG, was the source of the sample. Convenience 
type sampling technique was applied to collect the 
sample from the study population as per inclusion 
and exclusion criteria. Primarily a total number of 45 
patients presenting with POAG were enrolled in this 
study. 2 patients were excluded due to unsatisfactory 
IOP in 1st follow-up visit and 3 patients were exclud-
ed due to discontinued follow-up. Finally, 40 
patients were included in our study. Complete 
clinical evaluation including history, general exam-
ination, and relevant ocular and systemic examina-
tions was performed in the ophthalmology depart-
ment. Ocular examinations included-BCVA, Pupil-
lary light reaction, RAPD, Ocular motility, Slit lamp 
examination of the anterior segment and fundus 

examination with the help of +78D condensing lens 
Direct and indirect ophthalmoscopy, IOP measure-
ment by Goldmann applanation tonometer, Gonios-
copy by Goldmann 3 mirror contact lens & Perime-
try done by Humphrey automated visual field 
analyzer. In our study according to Shaffer’s system, 
grade 4 and 5 are considered open-angle. Grade 2, 
1, 0, and slit angle are considered narrow-angle and 
were excluded from the study. Baseline fasting lipid 
profiles were measured in the department of 
Biochemistry, BSMMU by quantitative colorimetric 
method.  After getting the baseline lipid profile levels 
timolol maleate 0.5% eye drops 1 drop 12 hourly in 
both eyes was prescribed. Patients were advised not 
to change their dietary habits and physical activities 
and to follow up at the end of the 4th & 12th weeks. 
In follow-up at the end of the 4th and 12th weeks 
fasting lipid profiles were measured again in the 
same laboratory with the same procedure. Then 
baseline fasting lipid profiles were compared with 
the follow-up fasting lipid profiles. There would be 
some confounding factors in this study such as bad 
patient compliance with regular use of topical 
timolol, change in dietary habits, and change of 
habit of exercise. These factors have been minimized 
as much as possible. The demographic information, 
relevant history, examination findings, and investiga-
tion reports of all the study subjects were recorded in 
the data collection sheet. After compilation,  all the 
data were presented in the form of tables, figures, 
and graphs, as necessary. Statistical analysis of the 
results was done by using computer-based software,  
IBM SPSS 22.0. A probability ‘P’ value of 0.05 or less  
was  considered as significant
Results: 
Among the 40 patient 12(30%) were in 40-45 age 
group, 6(15%) were in 46-50 age group, 13(32.5%) 
were in 51-55 age group and 9(22.5%) were in 56-60 
age group.  The mean age was found 50.08±6.3 years 
with a range from 40 to 60 years. Out of 40 study 
patients, 29(72.5%) were male and 11(27.5%) were 
female. So male-female ratio was 2.6:1. 
Table-I and figure-1 showed the trend of mean IOP 
changes in both eyes in different visits. Timolol 
reduced mean IOP by 17.04% (P=0.001) in the right 
eye and by 18.91% (P=0.001)  in the left eye 
between the 1st and  2nd  visit and between the 2nd 
and 3rd visit the mean IOP reduction of the right eye 
was 9.34% (P=0.044) and the left eye was 11.08% 
(P=0.001). The mean IOP reduction between the 1st 
and 3rd visit was 27.36% (P=0.001) in the right eye 
and 28.12% (P=0.001)  in the left eye.

In this study the baseline (at first visit) mean TC, 
HDL, LDL & TG were 175.4±19.28 , 46.63±5.33, 
104.98±18.49,120.48±28.30 (mg/dl±SD) respec-
tively. Baseline TC/HDL was 3.81±0.06. At follow 
up after 4 weeks there were increased level of TC, 
LDL, TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82% (P=0.375), and 3.14% (P=0.307) 
respectively and HDL level decreased by 2.68% 

(P=0.232). At follow-up, after 12 weeks in compar-
ison to baseline lipid levels, there was an 
increased level of TC, LDL, TG, and TC/HDL by 
0.98% (P=0.959), 3% (P=0.996), 2.8% (P=0.104), 
and 17.0% (P=0.001)  respectively and HDL level 
decreased by 13.61% (P=0.001). (Table-I and 
figure-2 & 3)
 

Discussion:
In this study, a total number of 45 patients who 
were newly diagnosed with primary open-angle 
glaucoma were enrolled. Finally, 40 patients 
completed 3 months follow-up. The remaining 5 
patients withdrew from the study due to inade-
quate IOP control or discontinued follow-up. So 
our dropout rate was 11%.  In a previous study10 
their primary enrollment was 40 healthy volun-
teers, 28 subjects completed the 2-month 
follow-up, so the dropout was 30%. In our study, 
the comparatively low dropout rate may be due to 
the study on POAG patients not on healthy 
subjects. Last follow-up after the start of timolol 
drop was at the end of 12 weeks. In another study, 
the last follow-up was after 8 weeks.23  In this study 
among the 40 patients, ages ranged from 40 to 60 
years with a mean age of 50.08 6.3 years 
compared to the previous study by  West & 
Simson24  with an age range of 46 to 80 years and 
a mean age of 67.5 years. POAG affects males and 
females equally12 But in this study, the majority 
(72.5%) of the patients were male. This may be 
due to less or little access of our females to the 
hospital. Our study showed that within one month, 
timolol reduced mean IOP by 17.04% (P=0.001) 
in the right eye and by 18.91% ( P=0.001)  in the 
left eye. These changes were statistically signifi-

cant. The mean IOP reduction of the right eye 
between the 2nd and 3rd visit was 9.34% 
(P=0.044) and the Mean IOP reduction of the left 
eye between the 2nd and 3rd visit was 11.08% 
(P=0.001). All these changes were statistically 
significant and were consistent with the previous 
report of up to 26% reduction of IOP by timolol18 

and it was noticed that the rate of reduction of IOP 
was more in the first month and less in the next 
two months. The mean lipid profiles difference 
were not statistically significant between 1st visit 
and  2nd visit of our study population. Regarding 
the 2nd and 3rd visits the mean TC, LDL, TG differ-
ences were not statistically significant but mean 
HDL, TC/DHL differences were statistically signifi-
cant. Regarding 1st and 3rd visits, the also mean 
TC, LDL, and TG differences were not statistically 
significant but the mean  HDL, and TC/DHL differ-
ences were statistically significant. So it was 
shown that up to one month there was no signifi-
cant effect of topical timolol on serum lipid 
profiles but within 3 months there was a significant 
effect. Previously several studies have evaluated 
the influence of topical beta-blockers on serum 
lipids levels. Colemman et al.10 applied topical 
timolol maleate 0.5%, to 28 healthy volunteers for 
an average of 76 days and found that HDL 
decreased by 9% and TC/HDL ratio increased by 

8%, triglycerides increased by 12 %.  Our present 
study report is also consistent with these reports. 
Freedman et al.9 compared the effect of topical 
cartelol 1% and timolol maleate 0.5% on lipid 
levels in 58 healthy normolipidemic adult men 
using a masked, randomized, crossed-over design. 
Treatment with each drug resulted in a decrease in 
HDL. Here timolol causes an 8% decrease in HDL 
and a 10% raised in TC/HDL ratio. Murli et al.23 

monitored the effect of topical timolol on lipid 
profiles in 25 patients and found a significant 
decrease (12%) in HDL levels after 12 weeks. Thus 
findings of the present study are more or less 
consistent with the findings of previous studies. It 
was observed in our study that topical use of timo-
lol maleate 0.5% though causes change in a differ-
ent component of lipid profile, effect on HDL was 
more marked. Mean HDL at 1st visit was 
46.63±5.33 mg/dl and at 3rd visit 40.28±5.30 
mg/dl. It was a 6.35 mg/dl (13.61%) reduction of 
HDL within three months of timolol use. We strati-
fied the 40 patients into 40-45; 46-50; 51-55 and 
56-60 years age groups. Regarding changes in 
mean HDL in all 4 age groups within 1st and 3rd 
visit, we found a reduction of HDL by 
14.87%(0.001), 12.80%(0.001), 12.56%(0.001), 
and 13.2%(0.001) respectively. It was shown that 
the reduction of HDL levels in all four different age 
groups was statistically significant. Though dyslip-
idemia should be more marked in the older age 
group, in this study inter age group changes were 
not significant. This may be due to the similar 
effect of topical timolol on serum lipids in different 
age groups. There were 29 male and 11 female 
patients in the present study. Regarding 1st and 3rd 
visits,  in male patients mean HDL decreased by 
21.27% (P=0.001), and in female patients mean 
HDL decreased by  15.56% (P=0.001) The mean  
HDL difference between 1st visit and 3rd visit in 
both male and female groups were statistically 
significant. But between the male and female 
groups, the differences were not significant. This 
may be due to the that the effect of timolol on lipid 
profile was similar in the case of males and 
females.

Conclusion:
The topical use of timolol (Beta- blocker) decreas-
es serum HDL and increases TC/HDL ratio. So 
while treating POAG patients with timolol serum 
level of lipid profile should be carefully monitored. 
In the patients associated with the risk of coronary 

heart disease, such drugs should be avoided with 
an alternative treatment option. However, further 
studies with longer duration are required to ratio-
nally establish the effect of topical timolol on lipid 
profiles.

Limitations:
The period of study was insufficient to conduct a 
qualitative study. The study failed to conclude that 
the effect of timolol on serum lipid profiles was 
either dose-dependent or not.
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Figure-2: Trend of mean lipid profile changes in different visits 

Lipid profile 1st visit
Mean±SD

2nd visit
Mean±SD

Increased/
Decreased (%) p-value

Table-II: Comparison of lipid profile at different visits (n=40)

TC (mg/dl) 175.4±19.28 176.20±19.36 0.45 0.822ns

HDL (mg/dl) 46.63±5.33 45.38±5.19 2.68 0.232ns

TC/HDL ratio 3.81±0.61 3.93±0.62 3.14 0.307ns

LDL (mg/dl) 104.98±18.49 105.83±18.04 0.80 0.807ns

TG (mg/dl) 120.48±28.30 122.68±29.18 1.82 0.375ns

Comparison of lipid profile of 1st and 2nd visit (n=40)

Lipid profile 2nd visit
Mean±SD

3rd visit
Mean±SD

Increased/
Decreased (%) p-value

TC (mg/dl) 176.20±19.36 177.13±19.70 0.52 0.868ns

HDL (mg/dl) 45.38±5.19 40.28±5.32 11.23 0.001s

TC/HDL ratio 3.93±0.62 4.46±0.70 13.48 0.001s

LDL (mg/dl) 105.83±18.04 108.15±19.37 2.19 0.824ns

TG (mg/dl) 122.68±29.18 123.85±27.89 0.95 0.493ns

Comparison of lipid profile of 2nd and 3rd visit (n=40)

Lipid profile 1st visit
Mean±SD=

3rd visit
Mean±SD

Increased/
Decreased (%) p-value

TC (mg/dl) 175.4±19.28 177.13±19.70 0.98 0.959ns

HDL (mg/dl) 46.63±5.33 40.28±5.32 13.61 0.001s

TC/HDL ratio 3.81±0.61 4.46±0.70 17.0 0.001s

LDL (mg/dl) 104.98±18.49 108.15±19.37 3.0 0.996ns

TG (mg/dl) 120.48±28.30 123.85±27.89 2.8 0.104ns

Comparison of lipid profile at 1st and 3rd visit (n=40)

ns = Not significanat, s= significant
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Introduction:
Among the blood lipids, low-density lipopro-
tein(LDL) is atherogenic & high-density lipoprotein 
(HDL) is protective against coronary heart disease 
(CHD).1-5  A correlation between the severity of 
CHD and the blood levels of both HDL and LDL 
cholesterol has been consistently observed. A high 
level of HDL cholesterol is associated with a less 
severe and reduced risk of CHD;the inverse is true 
for a low level of HDL cholesterol.6-8 It has been 
seen that as low as a 1% fall in cholesterol results in 
a 2-3% fall in the rate of CHD.9-11 Glaucoma affects 
up to 2% of the world population over the age of 40 
years and up to 10% over the age of 80 years.12-13 
Primary open-angle glaucoma (POAG) is the most 

prevalent type of glaucoma which affect male and 
female equally.12 Main classes of glaucoma medi-
cation are β-blockers, α-agonist, carbonic anhy-
drase inhibitors , prostaglandin analogs, miotics 
and osmotic agents. Among beta blockers timolol 
maleate is commonly used. It is a non-selective 
β-blocker and lowers IOP satisfactorily by inhibit-
ing aqueous humor production.14-17 A large propor-
tion of patients with glaucoma are being satisfacto-
rily treated with timolol maleate 0.5% as a sole 
therapy since 1978.18-19 Approximately 80% of the 
volume of topically administered eye drops is 
absorbed systemically through nasopharyngeal 
mucosa within 15 to 30 seconds of instillation.20 

Moreover its plasma level thus achieved may be 
equivalent to that obtained after intravenous admin-
istration as 50-70% of the drug escapes first-pass 
metabolism.18 As primary open-angle glaucoma 
and atherosclerosis both are fairly common diseas-
es among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can 
increase the risk of coronary heart disease many 
folds. Orally taken beta blockers for the treatment of 
systemic hypertension have been shown in numer-
ous studies to have a significant effect on plasma 
lipid profiles as well as airway and cardiovascular 
diseases.20-21 As topical beta blockers are also 
widely used and often the first-line therapy in many 
patients requiring treatment for glaucoma or ocular 
hypertension for a long time, there is also a possible 
risk of HDL level abnormality.12 We decided to 
carry out a study using timolol to ascertain that a 
side effect on serum lipoproteins levels was not 
going undetected in so many patients on treatment 
for glaucoma. Colemman et al10 found that HDL 
decreased by 9% and TC/HDL ratio increased by 
8%, triglycerides increased by 12% with timolol 
use within 76 days. Freedman  et al 9 found that 
timolol causes an 8% decrease in HDL and a 10% 
raised in TC/HDL ratio within 8 weeks. So we think 
it would be a baseline study for Bangladesh and will 
help to take decisions during the use of topical 
timolol for a long time in some glaucoma patients 
with risk of coronary heart disease. 
Methods: 
This cross-sectional observational study was 
conducted at the Department of Ophthalmology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) from July 2013 to September 2014. 
Patients attending the Department of  Ophthalmolo-
gy, BSMMU who was diagnosed with a case of  
POAG, was the source of the sample. Convenience 
type sampling technique was applied to collect the 
sample from the study population as per inclusion 
and exclusion criteria. Primarily a total number of 45 
patients presenting with POAG were enrolled in this 
study. 2 patients were excluded due to unsatisfactory 
IOP in 1st follow-up visit and 3 patients were exclud-
ed due to discontinued follow-up. Finally, 40 
patients were included in our study. Complete 
clinical evaluation including history, general exam-
ination, and relevant ocular and systemic examina-
tions was performed in the ophthalmology depart-
ment. Ocular examinations included-BCVA, Pupil-
lary light reaction, RAPD, Ocular motility, Slit lamp 
examination of the anterior segment and fundus 

examination with the help of +78D condensing lens 
Direct and indirect ophthalmoscopy, IOP measure-
ment by Goldmann applanation tonometer, Gonios-
copy by Goldmann 3 mirror contact lens & Perime-
try done by Humphrey automated visual field 
analyzer. In our study according to Shaffer’s system, 
grade 4 and 5 are considered open-angle. Grade 2, 
1, 0, and slit angle are considered narrow-angle and 
were excluded from the study. Baseline fasting lipid 
profiles were measured in the department of 
Biochemistry, BSMMU by quantitative colorimetric 
method.  After getting the baseline lipid profile levels 
timolol maleate 0.5% eye drops 1 drop 12 hourly in 
both eyes was prescribed. Patients were advised not 
to change their dietary habits and physical activities 
and to follow up at the end of the 4th & 12th weeks. 
In follow-up at the end of the 4th and 12th weeks 
fasting lipid profiles were measured again in the 
same laboratory with the same procedure. Then 
baseline fasting lipid profiles were compared with 
the follow-up fasting lipid profiles. There would be 
some confounding factors in this study such as bad 
patient compliance with regular use of topical 
timolol, change in dietary habits, and change of 
habit of exercise. These factors have been minimized 
as much as possible. The demographic information, 
relevant history, examination findings, and investiga-
tion reports of all the study subjects were recorded in 
the data collection sheet. After compilation,  all the 
data were presented in the form of tables, figures, 
and graphs, as necessary. Statistical analysis of the 
results was done by using computer-based software,  
IBM SPSS 22.0. A probability ‘P’ value of 0.05 or less  
was  considered as significant
Results: 
Among the 40 patient 12(30%) were in 40-45 age 
group, 6(15%) were in 46-50 age group, 13(32.5%) 
were in 51-55 age group and 9(22.5%) were in 56-60 
age group.  The mean age was found 50.08±6.3 years 
with a range from 40 to 60 years. Out of 40 study 
patients, 29(72.5%) were male and 11(27.5%) were 
female. So male-female ratio was 2.6:1. 
Table-I and figure-1 showed the trend of mean IOP 
changes in both eyes in different visits. Timolol 
reduced mean IOP by 17.04% (P=0.001) in the right 
eye and by 18.91% (P=0.001)  in the left eye 
between the 1st and  2nd  visit and between the 2nd 
and 3rd visit the mean IOP reduction of the right eye 
was 9.34% (P=0.044) and the left eye was 11.08% 
(P=0.001). The mean IOP reduction between the 1st 
and 3rd visit was 27.36% (P=0.001) in the right eye 
and 28.12% (P=0.001)  in the left eye.

In this study the baseline (at first visit) mean TC, 
HDL, LDL & TG were 175.4±19.28 , 46.63±5.33, 
104.98±18.49,120.48±28.30 (mg/dl±SD) respec-
tively. Baseline TC/HDL was 3.81±0.06. At follow 
up after 4 weeks there were increased level of TC, 
LDL, TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82% (P=0.375), and 3.14% (P=0.307) 
respectively and HDL level decreased by 2.68% 

(P=0.232). At follow-up, after 12 weeks in compar-
ison to baseline lipid levels, there was an 
increased level of TC, LDL, TG, and TC/HDL by 
0.98% (P=0.959), 3% (P=0.996), 2.8% (P=0.104), 
and 17.0% (P=0.001)  respectively and HDL level 
decreased by 13.61% (P=0.001). (Table-I and 
figure-2 & 3)
 

Discussion:
In this study, a total number of 45 patients who 
were newly diagnosed with primary open-angle 
glaucoma were enrolled. Finally, 40 patients 
completed 3 months follow-up. The remaining 5 
patients withdrew from the study due to inade-
quate IOP control or discontinued follow-up. So 
our dropout rate was 11%.  In a previous study10 
their primary enrollment was 40 healthy volun-
teers, 28 subjects completed the 2-month 
follow-up, so the dropout was 30%. In our study, 
the comparatively low dropout rate may be due to 
the study on POAG patients not on healthy 
subjects. Last follow-up after the start of timolol 
drop was at the end of 12 weeks. In another study, 
the last follow-up was after 8 weeks.23  In this study 
among the 40 patients, ages ranged from 40 to 60 
years with a mean age of 50.08 6.3 years 
compared to the previous study by  West & 
Simson24  with an age range of 46 to 80 years and 
a mean age of 67.5 years. POAG affects males and 
females equally12 But in this study, the majority 
(72.5%) of the patients were male. This may be 
due to less or little access of our females to the 
hospital. Our study showed that within one month, 
timolol reduced mean IOP by 17.04% (P=0.001) 
in the right eye and by 18.91% ( P=0.001)  in the 
left eye. These changes were statistically signifi-

cant. The mean IOP reduction of the right eye 
between the 2nd and 3rd visit was 9.34% 
(P=0.044) and the Mean IOP reduction of the left 
eye between the 2nd and 3rd visit was 11.08% 
(P=0.001). All these changes were statistically 
significant and were consistent with the previous 
report of up to 26% reduction of IOP by timolol18 

and it was noticed that the rate of reduction of IOP 
was more in the first month and less in the next 
two months. The mean lipid profiles difference 
were not statistically significant between 1st visit 
and  2nd visit of our study population. Regarding 
the 2nd and 3rd visits the mean TC, LDL, TG differ-
ences were not statistically significant but mean 
HDL, TC/DHL differences were statistically signifi-
cant. Regarding 1st and 3rd visits, the also mean 
TC, LDL, and TG differences were not statistically 
significant but the mean  HDL, and TC/DHL differ-
ences were statistically significant. So it was 
shown that up to one month there was no signifi-
cant effect of topical timolol on serum lipid 
profiles but within 3 months there was a significant 
effect. Previously several studies have evaluated 
the influence of topical beta-blockers on serum 
lipids levels. Colemman et al.10 applied topical 
timolol maleate 0.5%, to 28 healthy volunteers for 
an average of 76 days and found that HDL 
decreased by 9% and TC/HDL ratio increased by 

8%, triglycerides increased by 12 %.  Our present 
study report is also consistent with these reports. 
Freedman et al.9 compared the effect of topical 
cartelol 1% and timolol maleate 0.5% on lipid 
levels in 58 healthy normolipidemic adult men 
using a masked, randomized, crossed-over design. 
Treatment with each drug resulted in a decrease in 
HDL. Here timolol causes an 8% decrease in HDL 
and a 10% raised in TC/HDL ratio. Murli et al.23 

monitored the effect of topical timolol on lipid 
profiles in 25 patients and found a significant 
decrease (12%) in HDL levels after 12 weeks. Thus 
findings of the present study are more or less 
consistent with the findings of previous studies. It 
was observed in our study that topical use of timo-
lol maleate 0.5% though causes change in a differ-
ent component of lipid profile, effect on HDL was 
more marked. Mean HDL at 1st visit was 
46.63±5.33 mg/dl and at 3rd visit 40.28±5.30 
mg/dl. It was a 6.35 mg/dl (13.61%) reduction of 
HDL within three months of timolol use. We strati-
fied the 40 patients into 40-45; 46-50; 51-55 and 
56-60 years age groups. Regarding changes in 
mean HDL in all 4 age groups within 1st and 3rd 
visit, we found a reduction of HDL by 
14.87%(0.001), 12.80%(0.001), 12.56%(0.001), 
and 13.2%(0.001) respectively. It was shown that 
the reduction of HDL levels in all four different age 
groups was statistically significant. Though dyslip-
idemia should be more marked in the older age 
group, in this study inter age group changes were 
not significant. This may be due to the similar 
effect of topical timolol on serum lipids in different 
age groups. There were 29 male and 11 female 
patients in the present study. Regarding 1st and 3rd 
visits,  in male patients mean HDL decreased by 
21.27% (P=0.001), and in female patients mean 
HDL decreased by  15.56% (P=0.001) The mean  
HDL difference between 1st visit and 3rd visit in 
both male and female groups were statistically 
significant. But between the male and female 
groups, the differences were not significant. This 
may be due to the that the effect of timolol on lipid 
profile was similar in the case of males and 
females.

Conclusion:
The topical use of timolol (Beta- blocker) decreas-
es serum HDL and increases TC/HDL ratio. So 
while treating POAG patients with timolol serum 
level of lipid profile should be carefully monitored. 
In the patients associated with the risk of coronary 

heart disease, such drugs should be avoided with 
an alternative treatment option. However, further 
studies with longer duration are required to ratio-
nally establish the effect of topical timolol on lipid 
profiles.

Limitations:
The period of study was insufficient to conduct a 
qualitative study. The study failed to conclude that 
the effect of timolol on serum lipid profiles was 
either dose-dependent or not.
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Introduction:
Among the blood lipids, low-density lipopro-
tein(LDL) is atherogenic & high-density lipoprotein 
(HDL) is protective against coronary heart disease 
(CHD).1-5  A correlation between the severity of 
CHD and the blood levels of both HDL and LDL 
cholesterol has been consistently observed. A high 
level of HDL cholesterol is associated with a less 
severe and reduced risk of CHD;the inverse is true 
for a low level of HDL cholesterol.6-8 It has been 
seen that as low as a 1% fall in cholesterol results in 
a 2-3% fall in the rate of CHD.9-11 Glaucoma affects 
up to 2% of the world population over the age of 40 
years and up to 10% over the age of 80 years.12-13 
Primary open-angle glaucoma (POAG) is the most 

prevalent type of glaucoma which affect male and 
female equally.12 Main classes of glaucoma medi-
cation are β-blockers, α-agonist, carbonic anhy-
drase inhibitors , prostaglandin analogs, miotics 
and osmotic agents. Among beta blockers timolol 
maleate is commonly used. It is a non-selective 
β-blocker and lowers IOP satisfactorily by inhibit-
ing aqueous humor production.14-17 A large propor-
tion of patients with glaucoma are being satisfacto-
rily treated with timolol maleate 0.5% as a sole 
therapy since 1978.18-19 Approximately 80% of the 
volume of topically administered eye drops is 
absorbed systemically through nasopharyngeal 
mucosa within 15 to 30 seconds of instillation.20 

Moreover its plasma level thus achieved may be 
equivalent to that obtained after intravenous admin-
istration as 50-70% of the drug escapes first-pass 
metabolism.18 As primary open-angle glaucoma 
and atherosclerosis both are fairly common diseas-
es among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can 
increase the risk of coronary heart disease many 
folds. Orally taken beta blockers for the treatment of 
systemic hypertension have been shown in numer-
ous studies to have a significant effect on plasma 
lipid profiles as well as airway and cardiovascular 
diseases.20-21 As topical beta blockers are also 
widely used and often the first-line therapy in many 
patients requiring treatment for glaucoma or ocular 
hypertension for a long time, there is also a possible 
risk of HDL level abnormality.12 We decided to 
carry out a study using timolol to ascertain that a 
side effect on serum lipoproteins levels was not 
going undetected in so many patients on treatment 
for glaucoma. Colemman et al10 found that HDL 
decreased by 9% and TC/HDL ratio increased by 
8%, triglycerides increased by 12% with timolol 
use within 76 days. Freedman  et al 9 found that 
timolol causes an 8% decrease in HDL and a 10% 
raised in TC/HDL ratio within 8 weeks. So we think 
it would be a baseline study for Bangladesh and will 
help to take decisions during the use of topical 
timolol for a long time in some glaucoma patients 
with risk of coronary heart disease. 
Methods: 
This cross-sectional observational study was 
conducted at the Department of Ophthalmology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) from July 2013 to September 2014. 
Patients attending the Department of  Ophthalmolo-
gy, BSMMU who was diagnosed with a case of  
POAG, was the source of the sample. Convenience 
type sampling technique was applied to collect the 
sample from the study population as per inclusion 
and exclusion criteria. Primarily a total number of 45 
patients presenting with POAG were enrolled in this 
study. 2 patients were excluded due to unsatisfactory 
IOP in 1st follow-up visit and 3 patients were exclud-
ed due to discontinued follow-up. Finally, 40 
patients were included in our study. Complete 
clinical evaluation including history, general exam-
ination, and relevant ocular and systemic examina-
tions was performed in the ophthalmology depart-
ment. Ocular examinations included-BCVA, Pupil-
lary light reaction, RAPD, Ocular motility, Slit lamp 
examination of the anterior segment and fundus 

examination with the help of +78D condensing lens 
Direct and indirect ophthalmoscopy, IOP measure-
ment by Goldmann applanation tonometer, Gonios-
copy by Goldmann 3 mirror contact lens & Perime-
try done by Humphrey automated visual field 
analyzer. In our study according to Shaffer’s system, 
grade 4 and 5 are considered open-angle. Grade 2, 
1, 0, and slit angle are considered narrow-angle and 
were excluded from the study. Baseline fasting lipid 
profiles were measured in the department of 
Biochemistry, BSMMU by quantitative colorimetric 
method.  After getting the baseline lipid profile levels 
timolol maleate 0.5% eye drops 1 drop 12 hourly in 
both eyes was prescribed. Patients were advised not 
to change their dietary habits and physical activities 
and to follow up at the end of the 4th & 12th weeks. 
In follow-up at the end of the 4th and 12th weeks 
fasting lipid profiles were measured again in the 
same laboratory with the same procedure. Then 
baseline fasting lipid profiles were compared with 
the follow-up fasting lipid profiles. There would be 
some confounding factors in this study such as bad 
patient compliance with regular use of topical 
timolol, change in dietary habits, and change of 
habit of exercise. These factors have been minimized 
as much as possible. The demographic information, 
relevant history, examination findings, and investiga-
tion reports of all the study subjects were recorded in 
the data collection sheet. After compilation,  all the 
data were presented in the form of tables, figures, 
and graphs, as necessary. Statistical analysis of the 
results was done by using computer-based software,  
IBM SPSS 22.0. A probability ‘P’ value of 0.05 or less  
was  considered as significant
Results: 
Among the 40 patient 12(30%) were in 40-45 age 
group, 6(15%) were in 46-50 age group, 13(32.5%) 
were in 51-55 age group and 9(22.5%) were in 56-60 
age group.  The mean age was found 50.08±6.3 years 
with a range from 40 to 60 years. Out of 40 study 
patients, 29(72.5%) were male and 11(27.5%) were 
female. So male-female ratio was 2.6:1. 
Table-I and figure-1 showed the trend of mean IOP 
changes in both eyes in different visits. Timolol 
reduced mean IOP by 17.04% (P=0.001) in the right 
eye and by 18.91% (P=0.001)  in the left eye 
between the 1st and  2nd  visit and between the 2nd 
and 3rd visit the mean IOP reduction of the right eye 
was 9.34% (P=0.044) and the left eye was 11.08% 
(P=0.001). The mean IOP reduction between the 1st 
and 3rd visit was 27.36% (P=0.001) in the right eye 
and 28.12% (P=0.001)  in the left eye.

In this study the baseline (at first visit) mean TC, 
HDL, LDL & TG were 175.4±19.28 , 46.63±5.33, 
104.98±18.49,120.48±28.30 (mg/dl±SD) respec-
tively. Baseline TC/HDL was 3.81±0.06. At follow 
up after 4 weeks there were increased level of TC, 
LDL, TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82% (P=0.375), and 3.14% (P=0.307) 
respectively and HDL level decreased by 2.68% 

(P=0.232). At follow-up, after 12 weeks in compar-
ison to baseline lipid levels, there was an 
increased level of TC, LDL, TG, and TC/HDL by 
0.98% (P=0.959), 3% (P=0.996), 2.8% (P=0.104), 
and 17.0% (P=0.001)  respectively and HDL level 
decreased by 13.61% (P=0.001). (Table-I and 
figure-2 & 3)
 

Discussion:
In this study, a total number of 45 patients who 
were newly diagnosed with primary open-angle 
glaucoma were enrolled. Finally, 40 patients 
completed 3 months follow-up. The remaining 5 
patients withdrew from the study due to inade-
quate IOP control or discontinued follow-up. So 
our dropout rate was 11%.  In a previous study10 
their primary enrollment was 40 healthy volun-
teers, 28 subjects completed the 2-month 
follow-up, so the dropout was 30%. In our study, 
the comparatively low dropout rate may be due to 
the study on POAG patients not on healthy 
subjects. Last follow-up after the start of timolol 
drop was at the end of 12 weeks. In another study, 
the last follow-up was after 8 weeks.23  In this study 
among the 40 patients, ages ranged from 40 to 60 
years with a mean age of 50.08 6.3 years 
compared to the previous study by  West & 
Simson24  with an age range of 46 to 80 years and 
a mean age of 67.5 years. POAG affects males and 
females equally12 But in this study, the majority 
(72.5%) of the patients were male. This may be 
due to less or little access of our females to the 
hospital. Our study showed that within one month, 
timolol reduced mean IOP by 17.04% (P=0.001) 
in the right eye and by 18.91% ( P=0.001)  in the 
left eye. These changes were statistically signifi-

cant. The mean IOP reduction of the right eye 
between the 2nd and 3rd visit was 9.34% 
(P=0.044) and the Mean IOP reduction of the left 
eye between the 2nd and 3rd visit was 11.08% 
(P=0.001). All these changes were statistically 
significant and were consistent with the previous 
report of up to 26% reduction of IOP by timolol18 

and it was noticed that the rate of reduction of IOP 
was more in the first month and less in the next 
two months. The mean lipid profiles difference 
were not statistically significant between 1st visit 
and  2nd visit of our study population. Regarding 
the 2nd and 3rd visits the mean TC, LDL, TG differ-
ences were not statistically significant but mean 
HDL, TC/DHL differences were statistically signifi-
cant. Regarding 1st and 3rd visits, the also mean 
TC, LDL, and TG differences were not statistically 
significant but the mean  HDL, and TC/DHL differ-
ences were statistically significant. So it was 
shown that up to one month there was no signifi-
cant effect of topical timolol on serum lipid 
profiles but within 3 months there was a significant 
effect. Previously several studies have evaluated 
the influence of topical beta-blockers on serum 
lipids levels. Colemman et al.10 applied topical 
timolol maleate 0.5%, to 28 healthy volunteers for 
an average of 76 days and found that HDL 
decreased by 9% and TC/HDL ratio increased by 
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8%, triglycerides increased by 12 %.  Our present 
study report is also consistent with these reports. 
Freedman et al.9 compared the effect of topical 
cartelol 1% and timolol maleate 0.5% on lipid 
levels in 58 healthy normolipidemic adult men 
using a masked, randomized, crossed-over design. 
Treatment with each drug resulted in a decrease in 
HDL. Here timolol causes an 8% decrease in HDL 
and a 10% raised in TC/HDL ratio. Murli et al.23 

monitored the effect of topical timolol on lipid 
profiles in 25 patients and found a significant 
decrease (12%) in HDL levels after 12 weeks. Thus 
findings of the present study are more or less 
consistent with the findings of previous studies. It 
was observed in our study that topical use of timo-
lol maleate 0.5% though causes change in a differ-
ent component of lipid profile, effect on HDL was 
more marked. Mean HDL at 1st visit was 
46.63±5.33 mg/dl and at 3rd visit 40.28±5.30 
mg/dl. It was a 6.35 mg/dl (13.61%) reduction of 
HDL within three months of timolol use. We strati-
fied the 40 patients into 40-45; 46-50; 51-55 and 
56-60 years age groups. Regarding changes in 
mean HDL in all 4 age groups within 1st and 3rd 
visit, we found a reduction of HDL by 
14.87%(0.001), 12.80%(0.001), 12.56%(0.001), 
and 13.2%(0.001) respectively. It was shown that 
the reduction of HDL levels in all four different age 
groups was statistically significant. Though dyslip-
idemia should be more marked in the older age 
group, in this study inter age group changes were 
not significant. This may be due to the similar 
effect of topical timolol on serum lipids in different 
age groups. There were 29 male and 11 female 
patients in the present study. Regarding 1st and 3rd 
visits,  in male patients mean HDL decreased by 
21.27% (P=0.001), and in female patients mean 
HDL decreased by  15.56% (P=0.001) The mean  
HDL difference between 1st visit and 3rd visit in 
both male and female groups were statistically 
significant. But between the male and female 
groups, the differences were not significant. This 
may be due to the that the effect of timolol on lipid 
profile was similar in the case of males and 
females.

Conclusion:
The topical use of timolol (Beta- blocker) decreas-
es serum HDL and increases TC/HDL ratio. So 
while treating POAG patients with timolol serum 
level of lipid profile should be carefully monitored. 
In the patients associated with the risk of coronary 

heart disease, such drugs should be avoided with 
an alternative treatment option. However, further 
studies with longer duration are required to ratio-
nally establish the effect of topical timolol on lipid 
profiles.

Limitations:
The period of study was insufficient to conduct a 
qualitative study. The study failed to conclude that 
the effect of timolol on serum lipid profiles was 
either dose-dependent or not.
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Introduction:
Among the blood lipids, low-density lipopro-
tein(LDL) is atherogenic & high-density lipoprotein 
(HDL) is protective against coronary heart disease 
(CHD).1-5  A correlation between the severity of 
CHD and the blood levels of both HDL and LDL 
cholesterol has been consistently observed. A high 
level of HDL cholesterol is associated with a less 
severe and reduced risk of CHD;the inverse is true 
for a low level of HDL cholesterol.6-8 It has been 
seen that as low as a 1% fall in cholesterol results in 
a 2-3% fall in the rate of CHD.9-11 Glaucoma affects 
up to 2% of the world population over the age of 40 
years and up to 10% over the age of 80 years.12-13 
Primary open-angle glaucoma (POAG) is the most 

prevalent type of glaucoma which affect male and 
female equally.12 Main classes of glaucoma medi-
cation are β-blockers, α-agonist, carbonic anhy-
drase inhibitors , prostaglandin analogs, miotics 
and osmotic agents. Among beta blockers timolol 
maleate is commonly used. It is a non-selective 
β-blocker and lowers IOP satisfactorily by inhibit-
ing aqueous humor production.14-17 A large propor-
tion of patients with glaucoma are being satisfacto-
rily treated with timolol maleate 0.5% as a sole 
therapy since 1978.18-19 Approximately 80% of the 
volume of topically administered eye drops is 
absorbed systemically through nasopharyngeal 
mucosa within 15 to 30 seconds of instillation.20 

Moreover its plasma level thus achieved may be 
equivalent to that obtained after intravenous admin-
istration as 50-70% of the drug escapes first-pass 
metabolism.18 As primary open-angle glaucoma 
and atherosclerosis both are fairly common diseas-
es among elderly persons, any adverse changes in 
serum lipids as a result of glaucoma therapy can 
increase the risk of coronary heart disease many 
folds. Orally taken beta blockers for the treatment of 
systemic hypertension have been shown in numer-
ous studies to have a significant effect on plasma 
lipid profiles as well as airway and cardiovascular 
diseases.20-21 As topical beta blockers are also 
widely used and often the first-line therapy in many 
patients requiring treatment for glaucoma or ocular 
hypertension for a long time, there is also a possible 
risk of HDL level abnormality.12 We decided to 
carry out a study using timolol to ascertain that a 
side effect on serum lipoproteins levels was not 
going undetected in so many patients on treatment 
for glaucoma. Colemman et al10 found that HDL 
decreased by 9% and TC/HDL ratio increased by 
8%, triglycerides increased by 12% with timolol 
use within 76 days. Freedman  et al 9 found that 
timolol causes an 8% decrease in HDL and a 10% 
raised in TC/HDL ratio within 8 weeks. So we think 
it would be a baseline study for Bangladesh and will 
help to take decisions during the use of topical 
timolol for a long time in some glaucoma patients 
with risk of coronary heart disease. 
Methods: 
This cross-sectional observational study was 
conducted at the Department of Ophthalmology, 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) from July 2013 to September 2014. 
Patients attending the Department of  Ophthalmolo-
gy, BSMMU who was diagnosed with a case of  
POAG, was the source of the sample. Convenience 
type sampling technique was applied to collect the 
sample from the study population as per inclusion 
and exclusion criteria. Primarily a total number of 45 
patients presenting with POAG were enrolled in this 
study. 2 patients were excluded due to unsatisfactory 
IOP in 1st follow-up visit and 3 patients were exclud-
ed due to discontinued follow-up. Finally, 40 
patients were included in our study. Complete 
clinical evaluation including history, general exam-
ination, and relevant ocular and systemic examina-
tions was performed in the ophthalmology depart-
ment. Ocular examinations included-BCVA, Pupil-
lary light reaction, RAPD, Ocular motility, Slit lamp 
examination of the anterior segment and fundus 

examination with the help of +78D condensing lens 
Direct and indirect ophthalmoscopy, IOP measure-
ment by Goldmann applanation tonometer, Gonios-
copy by Goldmann 3 mirror contact lens & Perime-
try done by Humphrey automated visual field 
analyzer. In our study according to Shaffer’s system, 
grade 4 and 5 are considered open-angle. Grade 2, 
1, 0, and slit angle are considered narrow-angle and 
were excluded from the study. Baseline fasting lipid 
profiles were measured in the department of 
Biochemistry, BSMMU by quantitative colorimetric 
method.  After getting the baseline lipid profile levels 
timolol maleate 0.5% eye drops 1 drop 12 hourly in 
both eyes was prescribed. Patients were advised not 
to change their dietary habits and physical activities 
and to follow up at the end of the 4th & 12th weeks. 
In follow-up at the end of the 4th and 12th weeks 
fasting lipid profiles were measured again in the 
same laboratory with the same procedure. Then 
baseline fasting lipid profiles were compared with 
the follow-up fasting lipid profiles. There would be 
some confounding factors in this study such as bad 
patient compliance with regular use of topical 
timolol, change in dietary habits, and change of 
habit of exercise. These factors have been minimized 
as much as possible. The demographic information, 
relevant history, examination findings, and investiga-
tion reports of all the study subjects were recorded in 
the data collection sheet. After compilation,  all the 
data were presented in the form of tables, figures, 
and graphs, as necessary. Statistical analysis of the 
results was done by using computer-based software,  
IBM SPSS 22.0. A probability ‘P’ value of 0.05 or less  
was  considered as significant
Results: 
Among the 40 patient 12(30%) were in 40-45 age 
group, 6(15%) were in 46-50 age group, 13(32.5%) 
were in 51-55 age group and 9(22.5%) were in 56-60 
age group.  The mean age was found 50.08±6.3 years 
with a range from 40 to 60 years. Out of 40 study 
patients, 29(72.5%) were male and 11(27.5%) were 
female. So male-female ratio was 2.6:1. 
Table-I and figure-1 showed the trend of mean IOP 
changes in both eyes in different visits. Timolol 
reduced mean IOP by 17.04% (P=0.001) in the right 
eye and by 18.91% (P=0.001)  in the left eye 
between the 1st and  2nd  visit and between the 2nd 
and 3rd visit the mean IOP reduction of the right eye 
was 9.34% (P=0.044) and the left eye was 11.08% 
(P=0.001). The mean IOP reduction between the 1st 
and 3rd visit was 27.36% (P=0.001) in the right eye 
and 28.12% (P=0.001)  in the left eye.

In this study the baseline (at first visit) mean TC, 
HDL, LDL & TG were 175.4±19.28 , 46.63±5.33, 
104.98±18.49,120.48±28.30 (mg/dl±SD) respec-
tively. Baseline TC/HDL was 3.81±0.06. At follow 
up after 4 weeks there were increased level of TC, 
LDL, TG, TC/HDL by 0.45% (P=0.822), 0.8% 
(P=0.807) 1.82% (P=0.375), and 3.14% (P=0.307) 
respectively and HDL level decreased by 2.68% 

(P=0.232). At follow-up, after 12 weeks in compar-
ison to baseline lipid levels, there was an 
increased level of TC, LDL, TG, and TC/HDL by 
0.98% (P=0.959), 3% (P=0.996), 2.8% (P=0.104), 
and 17.0% (P=0.001)  respectively and HDL level 
decreased by 13.61% (P=0.001). (Table-I and 
figure-2 & 3)
 

Discussion:
In this study, a total number of 45 patients who 
were newly diagnosed with primary open-angle 
glaucoma were enrolled. Finally, 40 patients 
completed 3 months follow-up. The remaining 5 
patients withdrew from the study due to inade-
quate IOP control or discontinued follow-up. So 
our dropout rate was 11%.  In a previous study10 
their primary enrollment was 40 healthy volun-
teers, 28 subjects completed the 2-month 
follow-up, so the dropout was 30%. In our study, 
the comparatively low dropout rate may be due to 
the study on POAG patients not on healthy 
subjects. Last follow-up after the start of timolol 
drop was at the end of 12 weeks. In another study, 
the last follow-up was after 8 weeks.23  In this study 
among the 40 patients, ages ranged from 40 to 60 
years with a mean age of 50.08 6.3 years 
compared to the previous study by  West & 
Simson24  with an age range of 46 to 80 years and 
a mean age of 67.5 years. POAG affects males and 
females equally12 But in this study, the majority 
(72.5%) of the patients were male. This may be 
due to less or little access of our females to the 
hospital. Our study showed that within one month, 
timolol reduced mean IOP by 17.04% (P=0.001) 
in the right eye and by 18.91% ( P=0.001)  in the 
left eye. These changes were statistically signifi-

cant. The mean IOP reduction of the right eye 
between the 2nd and 3rd visit was 9.34% 
(P=0.044) and the Mean IOP reduction of the left 
eye between the 2nd and 3rd visit was 11.08% 
(P=0.001). All these changes were statistically 
significant and were consistent with the previous 
report of up to 26% reduction of IOP by timolol18 

and it was noticed that the rate of reduction of IOP 
was more in the first month and less in the next 
two months. The mean lipid profiles difference 
were not statistically significant between 1st visit 
and  2nd visit of our study population. Regarding 
the 2nd and 3rd visits the mean TC, LDL, TG differ-
ences were not statistically significant but mean 
HDL, TC/DHL differences were statistically signifi-
cant. Regarding 1st and 3rd visits, the also mean 
TC, LDL, and TG differences were not statistically 
significant but the mean  HDL, and TC/DHL differ-
ences were statistically significant. So it was 
shown that up to one month there was no signifi-
cant effect of topical timolol on serum lipid 
profiles but within 3 months there was a significant 
effect. Previously several studies have evaluated 
the influence of topical beta-blockers on serum 
lipids levels. Colemman et al.10 applied topical 
timolol maleate 0.5%, to 28 healthy volunteers for 
an average of 76 days and found that HDL 
decreased by 9% and TC/HDL ratio increased by 

8%, triglycerides increased by 12 %.  Our present 
study report is also consistent with these reports. 
Freedman et al.9 compared the effect of topical 
cartelol 1% and timolol maleate 0.5% on lipid 
levels in 58 healthy normolipidemic adult men 
using a masked, randomized, crossed-over design. 
Treatment with each drug resulted in a decrease in 
HDL. Here timolol causes an 8% decrease in HDL 
and a 10% raised in TC/HDL ratio. Murli et al.23 

monitored the effect of topical timolol on lipid 
profiles in 25 patients and found a significant 
decrease (12%) in HDL levels after 12 weeks. Thus 
findings of the present study are more or less 
consistent with the findings of previous studies. It 
was observed in our study that topical use of timo-
lol maleate 0.5% though causes change in a differ-
ent component of lipid profile, effect on HDL was 
more marked. Mean HDL at 1st visit was 
46.63±5.33 mg/dl and at 3rd visit 40.28±5.30 
mg/dl. It was a 6.35 mg/dl (13.61%) reduction of 
HDL within three months of timolol use. We strati-
fied the 40 patients into 40-45; 46-50; 51-55 and 
56-60 years age groups. Regarding changes in 
mean HDL in all 4 age groups within 1st and 3rd 
visit, we found a reduction of HDL by 
14.87%(0.001), 12.80%(0.001), 12.56%(0.001), 
and 13.2%(0.001) respectively. It was shown that 
the reduction of HDL levels in all four different age 
groups was statistically significant. Though dyslip-
idemia should be more marked in the older age 
group, in this study inter age group changes were 
not significant. This may be due to the similar 
effect of topical timolol on serum lipids in different 
age groups. There were 29 male and 11 female 
patients in the present study. Regarding 1st and 3rd 
visits,  in male patients mean HDL decreased by 
21.27% (P=0.001), and in female patients mean 
HDL decreased by  15.56% (P=0.001) The mean  
HDL difference between 1st visit and 3rd visit in 
both male and female groups were statistically 
significant. But between the male and female 
groups, the differences were not significant. This 
may be due to the that the effect of timolol on lipid 
profile was similar in the case of males and 
females.

Conclusion:
The topical use of timolol (Beta- blocker) decreas-
es serum HDL and increases TC/HDL ratio. So 
while treating POAG patients with timolol serum 
level of lipid profile should be carefully monitored. 
In the patients associated with the risk of coronary 

heart disease, such drugs should be avoided with 
an alternative treatment option. However, further 
studies with longer duration are required to ratio-
nally establish the effect of topical timolol on lipid 
profiles.

Limitations:
The period of study was insufficient to conduct a 
qualitative study. The study failed to conclude that 
the effect of timolol on serum lipid profiles was 
either dose-dependent or not.
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Introduction:
Stature is the maximum distance measured from 
the point where the heel touches the floor to the 
highest point of the head while the person is in an 
erect position.1 It is influenced by genetic factors, 
nutrition, growth, and development of an individu-
al.2 Measurement of the stature of patients is 
required for determination of basic energy require-
ments, standardization of measures of physical 
capacity, and for adjusting drug dosage. However, 
in some situations, the exact height can’t be deter-
mined directly because of deformities of the limbs 
or in patients who have undergone amputation. In 
such circumstances, an estimate of the height has 
to be computed based on other body parameters. 
These estimations are also of prime importance in 
predicting age-related loss in stature, identifying 
individuals with disproportionate growth abnor-

malities, skeletal dysplasia, medico-legal cases, or 
height loss during surgical procedures on the 
spine.3 So assessment of stature from different 
body parts is an area of interest to anatomists, 
anthropologists, and forensic experts.4 Among all 
body parameters, the correlation between stature 
and the arm span was found to be the most 
reliable.5 Arm span is the maximum distance 
between the tip of the longest fingers of both hands 
while the person extends both arms at the level of 
the shoulders.1 The objectives of this study are to 
determine the body stature of both sexes using arm 
span and find the relationship between the stature 
and arm span.

Methods: 
A cross-sectional analytical study was conducted 
in Rangpur Medical College from January to 

December 2018 on purposively selected 700 
medical students, among them, 350 were male 
and 350 female. Foreign students and students 
with any deformity of hand and stature, clinical 
evidence of growth disturbances, any disease 
condition having an effect on the growth of an 
individual, having sustained fracture or disloca-
tion, or having undergone limb amputations were 
excluded from the study. Mean and standard 
deviation was calculated for arm span. Multiplica-
tion factor was calculated for estimating stature 
from each arm span measurement. The correlation 
of arm span with stature was also assessed. The 
effectiveness of the use of the multiplication factor 
in these estimations was tested by t-test whether 
there are significant differences. Pearson correla-
tion coefficient (R) was calculated to assess the 
correlation of stature with independent variables 
of hand. The value of the reliability correlation 
coefficient ranged from 0 to 1. A correlation coeffi-
cient of below 0 indicates “no reliability’’, >0 to 
<0.2 is slight reliability, 0.2 to <0.4 is fair reliabili-
ty, 0.4 to <0.6 is moderate, 0.6 to<0.8 is substan-
tial and 0.8-1.0 is almost perfect reliability.5 P 
value <0.05 was considered significant to assess 
the accuracy of the prediction of stature by multi-
plication factors. The data obtained were statisti-
cally analyzed using SPSS 16.0.

Measurement of stature:
Stature was measured using a measuring tape. The 
subjects were made to stand erect in an anatomi-
cal position barefoot over a flat ground with heels 
together and eyes directed straight ahead. Stature 
was measured as a distance between the vertex 
and the inferior surface of the heel and recorded in 
centimeters to the nearest one decimal place.6

Measurement of arm span:
Arm span was measured with a flexible steel tape 
from the tip of the middle finger on one hand to the 
tip of the middle finger on the other hand with the 
individual standing with her back to the wall with 
both arms abducted to 90 degrees, the elbows and 
wrists extended and the palms facing directly 
forward.7

Calculation of multiplication factor:
The multiplication factor is the ratio of the stature 
to the respective physical measurements (arm 
span). A mean multiplication factor was then 
calculated for arm span. This means multiplication 
factor was used for estimating the stature from arm 
span.

Multiplication factor was calculated from the 
following formula: 

Calculation of estimated stature:
Estimated stature was the value that found by 
multiplication of each hand measurement with the 
mean of its multiplication factor. It was estimated 
by the following the formula
Estimated stature = Multiplication factor × each 
hand measurement
The equation was formulated from the equation of 
multiplication factor according to Devi et al.8

Results:
Table-I showed that the mean stature of males and 
females was 168.93±0.06 cm and 156.23±0.05 
cm respectively which was statistically significant.

Table-II showed that the comparison of arm span 
between males and females were found to be 
significant (170.48±7.38 vs 156.13±5.98 cm 
respectively).

Comparison between the measured stature and 
estimated stature were shown in Table-III and 
Table-IV. Arm span was multiplied with multipli-
cation factor to measure estimated stature. In 
males difference between estimated stature and 
measured stature was +0.07, R-value 0.993. In 
females difference between estimated stature and 
measured stature was -0.75, R-value 0.989.Which 
means arm span had strong correlation with 
stature in both males and females.

Discussion:
Arm span is the most reliable body parameter for 
predicting the stature of an individual.8 The 
present study was undertaken to measure stature, 
as well as arm span, and to determine whether 
there is any correlation between stature and arm 
span. Table-V showed the comparison of arm span 
and stature of different groups of populations of the 
world. It was observed from the table that arm 
span was higher in males than stature but stature 
was higher than the arm span in females except for 
Nigerian females. Again it was observed that the 
arm span of males was higher than females like 
stature. The highest value of arm span was found 
in Bosnia, Herzegovina and Nigeria.9,10 In the 

present study arm span of males was 170.48±7.38 
cm and in females, it was 156.13±5.98cm which 
was almost similar to south Indian females7  but 
not in males (males had a higher value than the 
present study). Again the result of the present study 
was higher than the Chakma tribal of Tripura.8 

Mean value of stature was 168.93±0.06 cm in 
males and 156.23±0.05 cm in females in the 
present study. These values were also close to the 
values of the south Indian population and lower 
than the Nigerian and Macedonian populations. 
10,11 Arm span and stature has a strong correla-
tion in all geographical area and in all ethnic 
groups. So, arm span can be used as a good 
predictor of the stature of an individual.

In this study, we analyzed the correlation coeffi-
cient of stature and arm span. Multiplication factor 
was used for measuring estimated stature from arm 
span. Multiplication factor values give an easy way 
to understand the relative estimate of linear body 
dimensions for height in men and women12 but 
some tried regression analysis method for estima-
tion of stature.7,9,13 Kamal and Yadav14 stated that 
there is no difference in estimated stature derived 
from either multiplication factor or regression 
analysis. Though the regression formula and multi-
plication factor, both are useful to determine 
stature from hand dimensions, the regression 
formula measures stature more precisely than the 
multiplication factor.15 We also determined the 
Pearson correlation coefficient to find the correla-
tion between stature and arm span (Table-III and 
table-IV). Stature was found to correlate positively 
with arm span both in males and females in our 
study (r=0.993 in males and r=0.989 in females).-
Similarly, observations were made by Patel et al 
where they found the highest correlation between 
stature and arm span (r=0.908).15

Conclusion:
Arm span measurement can serve as one of the 
most reliable body parameters to determine the 
stature of an individual. Due to multi-racial, 
multi-ethnic, and multicultural diversity in the 
world, each population group needs a separate 
study in this regard. The results of the present study 
will provide baseline information, regarding some 
variables of the adult Bangladeshi population 
(Defined for the present study as medical students 
of Rangpur Medical College) and will help in 
further research in this field.
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Abstract:
Background:  
Arm span is one of the most reliable body parameters for predicting the 
stature of an individual. It is useful in an age-related loss in stature and 
in identifying individuals with disproportionate growth abnormalities 
and skeletal dysplasia.
Objectives: 
The present study was undertaken to determine whether there is any 
correlation between stature and arm span and estimate stature from arm 
span by using multiplication factor and assess the effectiveness of the 
above estimation by comparing the ‘estimated’ values with the 
measured values.
Methods: 
This is a cross-sectional analytical study done in the Department of 
Anatomy, Rangpur Medical College, Rangpur, from January to Decem-
ber 2018 on purposively selected 700 medical students (350 male and 
350 female). Arm span along with their stature was measured directly 
from the subjects by using an anthropometric technique by a measuring 
tape. Multiplication factors were estimated for estimating stature and 
comparison were made between measured and estimated stature using 
paired “t” test.
Results:
The mean normal value of arm span was 170.48±7.38 cm in males and 
156.13±5.98 cm in females and the stature was 168.93±0.06 cm in 
males and 156.23±0.05 cm in females. The multiplication factor was 
estimated for the same hand measurements with the stature. A signifi-
cant positive correlation was found in the case of arm span with stature.
Conclusion: 
Arm span is a valid measure of stature for both adult males and females.
Keywords: Stature, Arm-span, Correlation, Multiplication factor
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Estimation of Stature from Arm Span: A Prospective Study

Introduction:
Stature is the maximum distance measured from 
the point where the heel touches the floor to the 
highest point of the head while the person is in an 
erect position.1 It is influenced by genetic factors, 
nutrition, growth, and development of an individu-
al.2 Measurement of the stature of patients is 
required for determination of basic energy require-
ments, standardization of measures of physical 
capacity, and for adjusting drug dosage. However, 
in some situations, the exact height can’t be deter-
mined directly because of deformities of the limbs 
or in patients who have undergone amputation. In 
such circumstances, an estimate of the height has 
to be computed based on other body parameters. 
These estimations are also of prime importance in 
predicting age-related loss in stature, identifying 
individuals with disproportionate growth abnor-

malities, skeletal dysplasia, medico-legal cases, or 
height loss during surgical procedures on the 
spine.3 So assessment of stature from different 
body parts is an area of interest to anatomists, 
anthropologists, and forensic experts.4 Among all 
body parameters, the correlation between stature 
and the arm span was found to be the most 
reliable.5 Arm span is the maximum distance 
between the tip of the longest fingers of both hands 
while the person extends both arms at the level of 
the shoulders.1 The objectives of this study are to 
determine the body stature of both sexes using arm 
span and find the relationship between the stature 
and arm span.

Methods: 
A cross-sectional analytical study was conducted 
in Rangpur Medical College from January to 

December 2018 on purposively selected 700 
medical students, among them, 350 were male 
and 350 female. Foreign students and students 
with any deformity of hand and stature, clinical 
evidence of growth disturbances, any disease 
condition having an effect on the growth of an 
individual, having sustained fracture or disloca-
tion, or having undergone limb amputations were 
excluded from the study. Mean and standard 
deviation was calculated for arm span. Multiplica-
tion factor was calculated for estimating stature 
from each arm span measurement. The correlation 
of arm span with stature was also assessed. The 
effectiveness of the use of the multiplication factor 
in these estimations was tested by t-test whether 
there are significant differences. Pearson correla-
tion coefficient (R) was calculated to assess the 
correlation of stature with independent variables 
of hand. The value of the reliability correlation 
coefficient ranged from 0 to 1. A correlation coeffi-
cient of below 0 indicates “no reliability’’, >0 to 
<0.2 is slight reliability, 0.2 to <0.4 is fair reliabili-
ty, 0.4 to <0.6 is moderate, 0.6 to<0.8 is substan-
tial and 0.8-1.0 is almost perfect reliability.5 P 
value <0.05 was considered significant to assess 
the accuracy of the prediction of stature by multi-
plication factors. The data obtained were statisti-
cally analyzed using SPSS 16.0.

Measurement of stature:
Stature was measured using a measuring tape. The 
subjects were made to stand erect in an anatomi-
cal position barefoot over a flat ground with heels 
together and eyes directed straight ahead. Stature 
was measured as a distance between the vertex 
and the inferior surface of the heel and recorded in 
centimeters to the nearest one decimal place.6

Measurement of arm span:
Arm span was measured with a flexible steel tape 
from the tip of the middle finger on one hand to the 
tip of the middle finger on the other hand with the 
individual standing with her back to the wall with 
both arms abducted to 90 degrees, the elbows and 
wrists extended and the palms facing directly 
forward.7

Calculation of multiplication factor:
The multiplication factor is the ratio of the stature 
to the respective physical measurements (arm 
span). A mean multiplication factor was then 
calculated for arm span. This means multiplication 
factor was used for estimating the stature from arm 
span.

Multiplication factor was calculated from the 
following formula: 

Calculation of estimated stature:
Estimated stature was the value that found by 
multiplication of each hand measurement with the 
mean of its multiplication factor. It was estimated 
by the following the formula
Estimated stature = Multiplication factor × each 
hand measurement
The equation was formulated from the equation of 
multiplication factor according to Devi et al.8

Results:
Table-I showed that the mean stature of males and 
females was 168.93±0.06 cm and 156.23±0.05 
cm respectively which was statistically significant.

Table-II showed that the comparison of arm span 
between males and females were found to be 
significant (170.48±7.38 vs 156.13±5.98 cm 
respectively).

Comparison between the measured stature and 
estimated stature were shown in Table-III and 
Table-IV. Arm span was multiplied with multipli-
cation factor to measure estimated stature. In 
males difference between estimated stature and 
measured stature was +0.07, R-value 0.993. In 
females difference between estimated stature and 
measured stature was -0.75, R-value 0.989.Which 
means arm span had strong correlation with 
stature in both males and females.

Discussion:
Arm span is the most reliable body parameter for 
predicting the stature of an individual.8 The 
present study was undertaken to measure stature, 
as well as arm span, and to determine whether 
there is any correlation between stature and arm 
span. Table-V showed the comparison of arm span 
and stature of different groups of populations of the 
world. It was observed from the table that arm 
span was higher in males than stature but stature 
was higher than the arm span in females except for 
Nigerian females. Again it was observed that the 
arm span of males was higher than females like 
stature. The highest value of arm span was found 
in Bosnia, Herzegovina and Nigeria.9,10 In the 

present study arm span of males was 170.48±7.38 
cm and in females, it was 156.13±5.98cm which 
was almost similar to south Indian females7  but 
not in males (males had a higher value than the 
present study). Again the result of the present study 
was higher than the Chakma tribal of Tripura.8 

Mean value of stature was 168.93±0.06 cm in 
males and 156.23±0.05 cm in females in the 
present study. These values were also close to the 
values of the south Indian population and lower 
than the Nigerian and Macedonian populations. 
10,11 Arm span and stature has a strong correla-
tion in all geographical area and in all ethnic 
groups. So, arm span can be used as a good 
predictor of the stature of an individual.

In this study, we analyzed the correlation coeffi-
cient of stature and arm span. Multiplication factor 
was used for measuring estimated stature from arm 
span. Multiplication factor values give an easy way 
to understand the relative estimate of linear body 
dimensions for height in men and women12 but 
some tried regression analysis method for estima-
tion of stature.7,9,13 Kamal and Yadav14 stated that 
there is no difference in estimated stature derived 
from either multiplication factor or regression 
analysis. Though the regression formula and multi-
plication factor, both are useful to determine 
stature from hand dimensions, the regression 
formula measures stature more precisely than the 
multiplication factor.15 We also determined the 
Pearson correlation coefficient to find the correla-
tion between stature and arm span (Table-III and 
table-IV). Stature was found to correlate positively 
with arm span both in males and females in our 
study (r=0.993 in males and r=0.989 in females).-
Similarly, observations were made by Patel et al 
where they found the highest correlation between 
stature and arm span (r=0.908).15

Conclusion:
Arm span measurement can serve as one of the 
most reliable body parameters to determine the 
stature of an individual. Due to multi-racial, 
multi-ethnic, and multicultural diversity in the 
world, each population group needs a separate 
study in this regard. The results of the present study 
will provide baseline information, regarding some 
variables of the adult Bangladeshi population 
(Defined for the present study as medical students 
of Rangpur Medical College) and will help in 
further research in this field.

References:
1. Martin AD, Carter JEL, Hendy KC, Malina RM. 

Segment Length.In: Lohman TG, eds. Anthropomet-
ric Standardization Reference Manual. Champaign, 
IL:Human Kinetics Books; 1988:18-20.

2. Lee JH, Jeong YG, Lee NS. Han SY, Han SH. Stature 
estimation from partial measurements and 
maximum length of upper limb bones in Koreans. 
International journal of Research- Granthaalayah. 
2015; 3(10): 100-107. doi:10.29121/ granthaa-
layah. v3.i10.2015.2936.

3. Zverev Y, Chisi J. Estimating height from arm span 
measurement in Malawian children. Coll Antropol. 
2005 Dec;29(2):469-473.

4. Krishan K, Sharma A. Estimation of stature from 
dimensions of hands and feet in a North Indian 

population. J Forensic Leg Med. 2007 Aug; 
14(6):327-332. doi: 10.1016/ j. jcfm.2006. 10.008.

5. Shah RK, Nirvan AB, Patel JP, Patel B, Kanani S. 
Estimating stature from Arm Span measurement in 
Gujarat Region. GCSMC J Med Sci. GCSMC J Med 
Sci.2013 Jul-Dec;2(2):30-32. http://www.gcsmc. 
org/xadmin/ myaccount/ upload/ resource/estimat-
ing-stature-from-arm- span-measurement-in-guja-
rat-region 2018100517 24107568560.pdf

 [Accessed 12 July 2022].

6. Ruparelia S, Patel S, Zalawadia A. Shah S, Patel SV. 
Study of carrying Angle and its correlation with 
various parameters. NJIRM. 2010; 1(3): 28-32. 
http://nicpd.ac.in/ojs-/index.php/njirm/arti-
cle/view/1876 [ Accessed 12 July 2022].

7. Mohanty SP, Babu SS, Nair NS. The use of arm span 
as a predictor of height: A study of South Indian 
women. J Orthop Surg (Hong Kong). 2001 
Jun;9(1):19-23. doi: 10.1177/ 230949900100 
900105.

8. Devi KA, Islam M and Chinglensana L. Measure-
ment of stature from arm-span–an anthropometric 
study on chakma tribal tripuri females. J Evol Med 
Dental Sci. 2014; 3(4): 876-881.

9. Popovic S, Bjelica D, Tanase GD. Body height and 
its estimation utilizing Arm Span measurements in 
Bosnian and Herzegovinian Adults. Monten. J. 
Sports Sci. Med. 2015;4(1):29-36. https://ww-
w.mjssm. me/? sekcija= article &artid=110 [ 
Accessed 12 July 2022].

10. Anibor E, Ogbor- Omorie E, Nwagbara A. The use 
of Arm Span to estimate height among the Urhobos 
in Delta state of Nigeria. African Journal of cellular 
pathology.2014 Oct; 3(10):16-19. doi: https://-
doi.org/10. 5897/ AJCPATH14.016.

11. Popovic S, Bjelica D,Georgiev G , Krivokapic D,Mi-
lasinovic R. Body Height and its Estimation Utiliz-
ing Arm Span Measurements in Macedonian 
Adults. Anthropologist. 2016; 24(3): 737-745.-
doi:10.1080/09720073. 2016. 11892070

12. Banik SD. Interrelationships between Height and 
Selected Linear Body Dimensions and Estimation of 
Sex in Nepali Speaking Adults from Naxalbari, 
Darjeeling. J Forensic Res.2016;7: 354. doi: 
10.4172/2157-7145.1000354.

13. Alam T, Singh S, Rai R, Shaheen S. Correlation 
between stature and arm span: A Prospective 
Regional study in Eastern Uttar Pradesh. Journal of 
International Medical and Dental Research. 
2016;2(3):56-60. doi:https://doi.org/ 10.21276/ 
aimdr. 2016.2.3.15

14. Kamal R, Yadav PK. Estimation of stature from 
different anthropometric measurements in Kori 
population of north india. Egyptian journal of 
Forensic sciences. 2016;6:468-477. doi:http://dx.-

doi.org/10.1016/ j.ejfs.2016.12.00.

15. Varu PK ,Manvar PJ, Mangal HM, Kyada HC, 
Vadgama DK, Bhuva SD. 2015. Determination of 
stature from hand dimensions. JMR.2015 May-Jun; 
1(3): 104-107. http://www.medicinearticle.com/-
JMR_201513_10.pdf [ Accessed 12 July 2022].

16. Patel PN, Tanna JA, Kalele SD. Correlation between 
Hand length and various Anthropometric parame-
ters. International Journal of Medical Toxicology 
and Forensic Medicine. 2012; 2(2): 61-63. https://-
doi.org/10.22037/ijmtfm.v2i2(spring).3254.

Arm span Male Female p-value

Range (cm) 151-188 140-175 
<0.001

Mean±SDs(cm) 170.48±7.38 156.13±5.98

Table-II: Distribution of arm span between male 
and female (n=350 each group)

Stature Male Female p-value

Range (cm) 152-185 143-183 
<0.001

Mean±SDs(cm) 168.93±0.06 156.23±0.05

Table-I: Distribution of stature among male and 
female medical students (n=350 each group)

Multiplication factor =
Stature

Length of arm span
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Introduction:
Stature is the maximum distance measured from 
the point where the heel touches the floor to the 
highest point of the head while the person is in an 
erect position.1 It is influenced by genetic factors, 
nutrition, growth, and development of an individu-
al.2 Measurement of the stature of patients is 
required for determination of basic energy require-
ments, standardization of measures of physical 
capacity, and for adjusting drug dosage. However, 
in some situations, the exact height can’t be deter-
mined directly because of deformities of the limbs 
or in patients who have undergone amputation. In 
such circumstances, an estimate of the height has 
to be computed based on other body parameters. 
These estimations are also of prime importance in 
predicting age-related loss in stature, identifying 
individuals with disproportionate growth abnor-

malities, skeletal dysplasia, medico-legal cases, or 
height loss during surgical procedures on the 
spine.3 So assessment of stature from different 
body parts is an area of interest to anatomists, 
anthropologists, and forensic experts.4 Among all 
body parameters, the correlation between stature 
and the arm span was found to be the most 
reliable.5 Arm span is the maximum distance 
between the tip of the longest fingers of both hands 
while the person extends both arms at the level of 
the shoulders.1 The objectives of this study are to 
determine the body stature of both sexes using arm 
span and find the relationship between the stature 
and arm span.

Methods: 
A cross-sectional analytical study was conducted 
in Rangpur Medical College from January to 

December 2018 on purposively selected 700 
medical students, among them, 350 were male 
and 350 female. Foreign students and students 
with any deformity of hand and stature, clinical 
evidence of growth disturbances, any disease 
condition having an effect on the growth of an 
individual, having sustained fracture or disloca-
tion, or having undergone limb amputations were 
excluded from the study. Mean and standard 
deviation was calculated for arm span. Multiplica-
tion factor was calculated for estimating stature 
from each arm span measurement. The correlation 
of arm span with stature was also assessed. The 
effectiveness of the use of the multiplication factor 
in these estimations was tested by t-test whether 
there are significant differences. Pearson correla-
tion coefficient (R) was calculated to assess the 
correlation of stature with independent variables 
of hand. The value of the reliability correlation 
coefficient ranged from 0 to 1. A correlation coeffi-
cient of below 0 indicates “no reliability’’, >0 to 
<0.2 is slight reliability, 0.2 to <0.4 is fair reliabili-
ty, 0.4 to <0.6 is moderate, 0.6 to<0.8 is substan-
tial and 0.8-1.0 is almost perfect reliability.5 P 
value <0.05 was considered significant to assess 
the accuracy of the prediction of stature by multi-
plication factors. The data obtained were statisti-
cally analyzed using SPSS 16.0.

Measurement of stature:
Stature was measured using a measuring tape. The 
subjects were made to stand erect in an anatomi-
cal position barefoot over a flat ground with heels 
together and eyes directed straight ahead. Stature 
was measured as a distance between the vertex 
and the inferior surface of the heel and recorded in 
centimeters to the nearest one decimal place.6

Measurement of arm span:
Arm span was measured with a flexible steel tape 
from the tip of the middle finger on one hand to the 
tip of the middle finger on the other hand with the 
individual standing with her back to the wall with 
both arms abducted to 90 degrees, the elbows and 
wrists extended and the palms facing directly 
forward.7

Calculation of multiplication factor:
The multiplication factor is the ratio of the stature 
to the respective physical measurements (arm 
span). A mean multiplication factor was then 
calculated for arm span. This means multiplication 
factor was used for estimating the stature from arm 
span.

Multiplication factor was calculated from the 
following formula: 

Calculation of estimated stature:
Estimated stature was the value that found by 
multiplication of each hand measurement with the 
mean of its multiplication factor. It was estimated 
by the following the formula
Estimated stature = Multiplication factor × each 
hand measurement
The equation was formulated from the equation of 
multiplication factor according to Devi et al.8

Results:
Table-I showed that the mean stature of males and 
females was 168.93±0.06 cm and 156.23±0.05 
cm respectively which was statistically significant.

Table-II showed that the comparison of arm span 
between males and females were found to be 
significant (170.48±7.38 vs 156.13±5.98 cm 
respectively).

Comparison between the measured stature and 
estimated stature were shown in Table-III and 
Table-IV. Arm span was multiplied with multipli-
cation factor to measure estimated stature. In 
males difference between estimated stature and 
measured stature was +0.07, R-value 0.993. In 
females difference between estimated stature and 
measured stature was -0.75, R-value 0.989.Which 
means arm span had strong correlation with 
stature in both males and females.

Discussion:
Arm span is the most reliable body parameter for 
predicting the stature of an individual.8 The 
present study was undertaken to measure stature, 
as well as arm span, and to determine whether 
there is any correlation between stature and arm 
span. Table-V showed the comparison of arm span 
and stature of different groups of populations of the 
world. It was observed from the table that arm 
span was higher in males than stature but stature 
was higher than the arm span in females except for 
Nigerian females. Again it was observed that the 
arm span of males was higher than females like 
stature. The highest value of arm span was found 
in Bosnia, Herzegovina and Nigeria.9,10 In the 

present study arm span of males was 170.48±7.38 
cm and in females, it was 156.13±5.98cm which 
was almost similar to south Indian females7  but 
not in males (males had a higher value than the 
present study). Again the result of the present study 
was higher than the Chakma tribal of Tripura.8 

Mean value of stature was 168.93±0.06 cm in 
males and 156.23±0.05 cm in females in the 
present study. These values were also close to the 
values of the south Indian population and lower 
than the Nigerian and Macedonian populations. 
10,11 Arm span and stature has a strong correla-
tion in all geographical area and in all ethnic 
groups. So, arm span can be used as a good 
predictor of the stature of an individual.

In this study, we analyzed the correlation coeffi-
cient of stature and arm span. Multiplication factor 
was used for measuring estimated stature from arm 
span. Multiplication factor values give an easy way 
to understand the relative estimate of linear body 
dimensions for height in men and women12 but 
some tried regression analysis method for estima-
tion of stature.7,9,13 Kamal and Yadav14 stated that 
there is no difference in estimated stature derived 
from either multiplication factor or regression 
analysis. Though the regression formula and multi-
plication factor, both are useful to determine 
stature from hand dimensions, the regression 
formula measures stature more precisely than the 
multiplication factor.15 We also determined the 
Pearson correlation coefficient to find the correla-
tion between stature and arm span (Table-III and 
table-IV). Stature was found to correlate positively 
with arm span both in males and females in our 
study (r=0.993 in males and r=0.989 in females).-
Similarly, observations were made by Patel et al 
where they found the highest correlation between 
stature and arm span (r=0.908).15

Conclusion:
Arm span measurement can serve as one of the 
most reliable body parameters to determine the 
stature of an individual. Due to multi-racial, 
multi-ethnic, and multicultural diversity in the 
world, each population group needs a separate 
study in this regard. The results of the present study 
will provide baseline information, regarding some 
variables of the adult Bangladeshi population 
(Defined for the present study as medical students 
of Rangpur Medical College) and will help in 
further research in this field.
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Author Study population
Age range 

(years)
Sex

Stature (cm) 
(mean±SD)

Arm span(cm) 
(mean±SD)

Popovic et al
(2015)9 

 M 183.87 184.50
 F 171.82 169.85
 M 181.96 184.78
 F 166.82 164.67
18-24 M 178.10 178.78
18-28 F 164.58 164.41
25-45 F 148.74 149.26
 M 171.34 174.27
 F 159.41 156.47

22-65
 M 173.0 184.56

 F 164.6 173.61

20-24
 M 168.93 170.48

 F 156.23 156.13

Popovic et al
(2016)11

Devi et al (2014)8

Mohanty et al
(2001)7

Anibor et al
(2014)10

Present study

Bosnia and
Herzegovina 

Serbians

Macedonia adults

Chakma tribal Tripuri

South Indian

Nigerian population

Rangpur Medical College
(Medical Student)

Table-V: Mean of stature and arm span in different groups of population of different parts of the world

Variables Multiplication
factor

Estimated
stature (ES)

Measured
stature (MS)

Difference between
ES and MS R-value

Arm span 0.99 169 168.93 +0.07 0.993

Table-III: Comparison between the measured stature and estimated stature (Estimated stature= 
Multiplication factor × arm span) in male medical students

R-value obtained from correlation co-efficient test
ES-MS; calculated by subtracting measured stature from estimated stature

Variables Multiplication
factors

Estimated
stature (ES)

Measured
stature (MS)

Difference
Between ES- MS R-value

Arm span 1.00 155 155.75 -0.75 0.989

Table-IV: Comparison between the measured stature and estimated stature (Estimated stature = Multi-
plication factor × arm span) in female medical students

R-value obtained from correlation co-efficient test
ES-MS; calculated by subtracting measured stature from estimated stature
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Introduction:
Stature is the maximum distance measured from 
the point where the heel touches the floor to the 
highest point of the head while the person is in an 
erect position.1 It is influenced by genetic factors, 
nutrition, growth, and development of an individu-
al.2 Measurement of the stature of patients is 
required for determination of basic energy require-
ments, standardization of measures of physical 
capacity, and for adjusting drug dosage. However, 
in some situations, the exact height can’t be deter-
mined directly because of deformities of the limbs 
or in patients who have undergone amputation. In 
such circumstances, an estimate of the height has 
to be computed based on other body parameters. 
These estimations are also of prime importance in 
predicting age-related loss in stature, identifying 
individuals with disproportionate growth abnor-

malities, skeletal dysplasia, medico-legal cases, or 
height loss during surgical procedures on the 
spine.3 So assessment of stature from different 
body parts is an area of interest to anatomists, 
anthropologists, and forensic experts.4 Among all 
body parameters, the correlation between stature 
and the arm span was found to be the most 
reliable.5 Arm span is the maximum distance 
between the tip of the longest fingers of both hands 
while the person extends both arms at the level of 
the shoulders.1 The objectives of this study are to 
determine the body stature of both sexes using arm 
span and find the relationship between the stature 
and arm span.

Methods: 
A cross-sectional analytical study was conducted 
in Rangpur Medical College from January to 

December 2018 on purposively selected 700 
medical students, among them, 350 were male 
and 350 female. Foreign students and students 
with any deformity of hand and stature, clinical 
evidence of growth disturbances, any disease 
condition having an effect on the growth of an 
individual, having sustained fracture or disloca-
tion, or having undergone limb amputations were 
excluded from the study. Mean and standard 
deviation was calculated for arm span. Multiplica-
tion factor was calculated for estimating stature 
from each arm span measurement. The correlation 
of arm span with stature was also assessed. The 
effectiveness of the use of the multiplication factor 
in these estimations was tested by t-test whether 
there are significant differences. Pearson correla-
tion coefficient (R) was calculated to assess the 
correlation of stature with independent variables 
of hand. The value of the reliability correlation 
coefficient ranged from 0 to 1. A correlation coeffi-
cient of below 0 indicates “no reliability’’, >0 to 
<0.2 is slight reliability, 0.2 to <0.4 is fair reliabili-
ty, 0.4 to <0.6 is moderate, 0.6 to<0.8 is substan-
tial and 0.8-1.0 is almost perfect reliability.5 P 
value <0.05 was considered significant to assess 
the accuracy of the prediction of stature by multi-
plication factors. The data obtained were statisti-
cally analyzed using SPSS 16.0.

Measurement of stature:
Stature was measured using a measuring tape. The 
subjects were made to stand erect in an anatomi-
cal position barefoot over a flat ground with heels 
together and eyes directed straight ahead. Stature 
was measured as a distance between the vertex 
and the inferior surface of the heel and recorded in 
centimeters to the nearest one decimal place.6

Measurement of arm span:
Arm span was measured with a flexible steel tape 
from the tip of the middle finger on one hand to the 
tip of the middle finger on the other hand with the 
individual standing with her back to the wall with 
both arms abducted to 90 degrees, the elbows and 
wrists extended and the palms facing directly 
forward.7

Calculation of multiplication factor:
The multiplication factor is the ratio of the stature 
to the respective physical measurements (arm 
span). A mean multiplication factor was then 
calculated for arm span. This means multiplication 
factor was used for estimating the stature from arm 
span.

Multiplication factor was calculated from the 
following formula: 

Calculation of estimated stature:
Estimated stature was the value that found by 
multiplication of each hand measurement with the 
mean of its multiplication factor. It was estimated 
by the following the formula
Estimated stature = Multiplication factor × each 
hand measurement
The equation was formulated from the equation of 
multiplication factor according to Devi et al.8

Results:
Table-I showed that the mean stature of males and 
females was 168.93±0.06 cm and 156.23±0.05 
cm respectively which was statistically significant.

Table-II showed that the comparison of arm span 
between males and females were found to be 
significant (170.48±7.38 vs 156.13±5.98 cm 
respectively).

Comparison between the measured stature and 
estimated stature were shown in Table-III and 
Table-IV. Arm span was multiplied with multipli-
cation factor to measure estimated stature. In 
males difference between estimated stature and 
measured stature was +0.07, R-value 0.993. In 
females difference between estimated stature and 
measured stature was -0.75, R-value 0.989.Which 
means arm span had strong correlation with 
stature in both males and females.

Discussion:
Arm span is the most reliable body parameter for 
predicting the stature of an individual.8 The 
present study was undertaken to measure stature, 
as well as arm span, and to determine whether 
there is any correlation between stature and arm 
span. Table-V showed the comparison of arm span 
and stature of different groups of populations of the 
world. It was observed from the table that arm 
span was higher in males than stature but stature 
was higher than the arm span in females except for 
Nigerian females. Again it was observed that the 
arm span of males was higher than females like 
stature. The highest value of arm span was found 
in Bosnia, Herzegovina and Nigeria.9,10 In the 

present study arm span of males was 170.48±7.38 
cm and in females, it was 156.13±5.98cm which 
was almost similar to south Indian females7  but 
not in males (males had a higher value than the 
present study). Again the result of the present study 
was higher than the Chakma tribal of Tripura.8 

Mean value of stature was 168.93±0.06 cm in 
males and 156.23±0.05 cm in females in the 
present study. These values were also close to the 
values of the south Indian population and lower 
than the Nigerian and Macedonian populations. 
10,11 Arm span and stature has a strong correla-
tion in all geographical area and in all ethnic 
groups. So, arm span can be used as a good 
predictor of the stature of an individual.

In this study, we analyzed the correlation coeffi-
cient of stature and arm span. Multiplication factor 
was used for measuring estimated stature from arm 
span. Multiplication factor values give an easy way 
to understand the relative estimate of linear body 
dimensions for height in men and women12 but 
some tried regression analysis method for estima-
tion of stature.7,9,13 Kamal and Yadav14 stated that 
there is no difference in estimated stature derived 
from either multiplication factor or regression 
analysis. Though the regression formula and multi-
plication factor, both are useful to determine 
stature from hand dimensions, the regression 
formula measures stature more precisely than the 
multiplication factor.15 We also determined the 
Pearson correlation coefficient to find the correla-
tion between stature and arm span (Table-III and 
table-IV). Stature was found to correlate positively 
with arm span both in males and females in our 
study (r=0.993 in males and r=0.989 in females).-
Similarly, observations were made by Patel et al 
where they found the highest correlation between 
stature and arm span (r=0.908).15

Conclusion:
Arm span measurement can serve as one of the 
most reliable body parameters to determine the 
stature of an individual. Due to multi-racial, 
multi-ethnic, and multicultural diversity in the 
world, each population group needs a separate 
study in this regard. The results of the present study 
will provide baseline information, regarding some 
variables of the adult Bangladeshi population 
(Defined for the present study as medical students 
of Rangpur Medical College) and will help in 
further research in this field.
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Introduction:
Stature is the maximum distance measured from 
the point where the heel touches the floor to the 
highest point of the head while the person is in an 
erect position.1 It is influenced by genetic factors, 
nutrition, growth, and development of an individu-
al.2 Measurement of the stature of patients is 
required for determination of basic energy require-
ments, standardization of measures of physical 
capacity, and for adjusting drug dosage. However, 
in some situations, the exact height can’t be deter-
mined directly because of deformities of the limbs 
or in patients who have undergone amputation. In 
such circumstances, an estimate of the height has 
to be computed based on other body parameters. 
These estimations are also of prime importance in 
predicting age-related loss in stature, identifying 
individuals with disproportionate growth abnor-

malities, skeletal dysplasia, medico-legal cases, or 
height loss during surgical procedures on the 
spine.3 So assessment of stature from different 
body parts is an area of interest to anatomists, 
anthropologists, and forensic experts.4 Among all 
body parameters, the correlation between stature 
and the arm span was found to be the most 
reliable.5 Arm span is the maximum distance 
between the tip of the longest fingers of both hands 
while the person extends both arms at the level of 
the shoulders.1 The objectives of this study are to 
determine the body stature of both sexes using arm 
span and find the relationship between the stature 
and arm span.

Methods: 
A cross-sectional analytical study was conducted 
in Rangpur Medical College from January to 

December 2018 on purposively selected 700 
medical students, among them, 350 were male 
and 350 female. Foreign students and students 
with any deformity of hand and stature, clinical 
evidence of growth disturbances, any disease 
condition having an effect on the growth of an 
individual, having sustained fracture or disloca-
tion, or having undergone limb amputations were 
excluded from the study. Mean and standard 
deviation was calculated for arm span. Multiplica-
tion factor was calculated for estimating stature 
from each arm span measurement. The correlation 
of arm span with stature was also assessed. The 
effectiveness of the use of the multiplication factor 
in these estimations was tested by t-test whether 
there are significant differences. Pearson correla-
tion coefficient (R) was calculated to assess the 
correlation of stature with independent variables 
of hand. The value of the reliability correlation 
coefficient ranged from 0 to 1. A correlation coeffi-
cient of below 0 indicates “no reliability’’, >0 to 
<0.2 is slight reliability, 0.2 to <0.4 is fair reliabili-
ty, 0.4 to <0.6 is moderate, 0.6 to<0.8 is substan-
tial and 0.8-1.0 is almost perfect reliability.5 P 
value <0.05 was considered significant to assess 
the accuracy of the prediction of stature by multi-
plication factors. The data obtained were statisti-
cally analyzed using SPSS 16.0.

Measurement of stature:
Stature was measured using a measuring tape. The 
subjects were made to stand erect in an anatomi-
cal position barefoot over a flat ground with heels 
together and eyes directed straight ahead. Stature 
was measured as a distance between the vertex 
and the inferior surface of the heel and recorded in 
centimeters to the nearest one decimal place.6

Measurement of arm span:
Arm span was measured with a flexible steel tape 
from the tip of the middle finger on one hand to the 
tip of the middle finger on the other hand with the 
individual standing with her back to the wall with 
both arms abducted to 90 degrees, the elbows and 
wrists extended and the palms facing directly 
forward.7

Calculation of multiplication factor:
The multiplication factor is the ratio of the stature 
to the respective physical measurements (arm 
span). A mean multiplication factor was then 
calculated for arm span. This means multiplication 
factor was used for estimating the stature from arm 
span.

Multiplication factor was calculated from the 
following formula: 

Calculation of estimated stature:
Estimated stature was the value that found by 
multiplication of each hand measurement with the 
mean of its multiplication factor. It was estimated 
by the following the formula
Estimated stature = Multiplication factor × each 
hand measurement
The equation was formulated from the equation of 
multiplication factor according to Devi et al.8

Results:
Table-I showed that the mean stature of males and 
females was 168.93±0.06 cm and 156.23±0.05 
cm respectively which was statistically significant.

Table-II showed that the comparison of arm span 
between males and females were found to be 
significant (170.48±7.38 vs 156.13±5.98 cm 
respectively).

Comparison between the measured stature and 
estimated stature were shown in Table-III and 
Table-IV. Arm span was multiplied with multipli-
cation factor to measure estimated stature. In 
males difference between estimated stature and 
measured stature was +0.07, R-value 0.993. In 
females difference between estimated stature and 
measured stature was -0.75, R-value 0.989.Which 
means arm span had strong correlation with 
stature in both males and females.

Discussion:
Arm span is the most reliable body parameter for 
predicting the stature of an individual.8 The 
present study was undertaken to measure stature, 
as well as arm span, and to determine whether 
there is any correlation between stature and arm 
span. Table-V showed the comparison of arm span 
and stature of different groups of populations of the 
world. It was observed from the table that arm 
span was higher in males than stature but stature 
was higher than the arm span in females except for 
Nigerian females. Again it was observed that the 
arm span of males was higher than females like 
stature. The highest value of arm span was found 
in Bosnia, Herzegovina and Nigeria.9,10 In the 

present study arm span of males was 170.48±7.38 
cm and in females, it was 156.13±5.98cm which 
was almost similar to south Indian females7  but 
not in males (males had a higher value than the 
present study). Again the result of the present study 
was higher than the Chakma tribal of Tripura.8 

Mean value of stature was 168.93±0.06 cm in 
males and 156.23±0.05 cm in females in the 
present study. These values were also close to the 
values of the south Indian population and lower 
than the Nigerian and Macedonian populations. 
10,11 Arm span and stature has a strong correla-
tion in all geographical area and in all ethnic 
groups. So, arm span can be used as a good 
predictor of the stature of an individual.

In this study, we analyzed the correlation coeffi-
cient of stature and arm span. Multiplication factor 
was used for measuring estimated stature from arm 
span. Multiplication factor values give an easy way 
to understand the relative estimate of linear body 
dimensions for height in men and women12 but 
some tried regression analysis method for estima-
tion of stature.7,9,13 Kamal and Yadav14 stated that 
there is no difference in estimated stature derived 
from either multiplication factor or regression 
analysis. Though the regression formula and multi-
plication factor, both are useful to determine 
stature from hand dimensions, the regression 
formula measures stature more precisely than the 
multiplication factor.15 We also determined the 
Pearson correlation coefficient to find the correla-
tion between stature and arm span (Table-III and 
table-IV). Stature was found to correlate positively 
with arm span both in males and females in our 
study (r=0.993 in males and r=0.989 in females).-
Similarly, observations were made by Patel et al 
where they found the highest correlation between 
stature and arm span (r=0.908).15

Conclusion:
Arm span measurement can serve as one of the 
most reliable body parameters to determine the 
stature of an individual. Due to multi-racial, 
multi-ethnic, and multicultural diversity in the 
world, each population group needs a separate 
study in this regard. The results of the present study 
will provide baseline information, regarding some 
variables of the adult Bangladeshi population 
(Defined for the present study as medical students 
of Rangpur Medical College) and will help in 
further research in this field.
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Introduction:
There are multiple flap options to cover a single 
defect like local flaps, distant flaps and free flaps.1 
Scalp defects may be caused by various etiological 
factors such as tumor extirpation, avulsion, infec-
tion, burns, trauma, or congenital lesions leading 
to significant surgical and aesthetic concern.2 Due 
to the inelastic galea, the paucity of the adjacent 

tissue, its limited expandability, and the convexity 
of its shape, reconstruction of scalp defects is often 
challenging.3 Small defects (less than 3cm2) can be 
closed primarily. Skin grafting is an appropriate 
option in cases when the pericranium is intact. 
However, in cases of large scalp defects with 
denuded calvarium, neither primary closure nor 
skin grafting is applicable. Although micro vascu-

lar tissue transfer has recently been reported for 
extensively large scalp defects, local flaps should 
be considered as the first line of treatment cases for 
small to medium-size defects. Local flaps from the 
adjacent regions provide the best method for func-
tional and aesthetic reconstruction as they provide 
the best color and tissue quality match, and permit 
not only the restoration of continuous hair cover-
ing but also effective protection for the skull and its 
contents.4 The transposition flap is classically 
designed as a parallelogram of tissue that is rotated 
about a pivot point into an immediately adjacent 
defect.5 The flap donor site is covered by skin 
grafting, For scalp defects 5-9cm wide, local trans-
position flap can provide healthy, durable hair 
bearing skin and may aid in healing in patients 
with compromised wound (e.g. Previous surgery, 
radiation therapy, low grade infection, CSF leaks 
etc.). The shortening of surgical time compared 
with other technique, the simplicity of surgical 
procedure, minimum morbidity in the skin graft 
donor area and satisfactory aesthetic outcome 
make this a reasonable option for repairing defects 
of this kind.6 The use of these flaps generally leaves 
‘dog ear’ at the end of surgery. They tend to disap-
pear over time. If aesthetic deformity persists it can 
be corrected by means of a small operation under 
local anesthesia.  Later on, we can use tissue 
expander in this wound for replacing non hairy 
area by hair bearing tissue. So, for moderate sized 
scalp defect (5-9cm wide) transposition flap with 
donor site skin graft may be a good option.

Methods:
This was a prospective observational study, 
conducted in the Burn & Plastic Surgery depart-
ment of Rangpur medical college hospital, Rang-
pur and different private hospitals of Rangpur city 
over a period of three years from June 2018 to July 

2021 through purposive sampling. All aged 
patients having single full thickness scalp wound 
with loss of pericranium were included in this 
study. Here 50 patients with soft tissue defect of 
variable sizes over scalp underwent coverage with 
transposition flap. All the flaps were elevated 
through sub galeal lose areolar plane. Flap donor 
site was covered with split thickness skin graft 
taken from thigh. We reviewed the prospectively 
collected data of the patients who underwent 
reconstruction of soft tissue defects of scalp with 
transposition flaps between June 2018 and July 
2021. By analyzing the clinical scenarios, flap 
dimension, the location of flap inset and associat-
ed complications, we put forward few significant 
findings from our experience.

Surgical Technique:
Design and Marking: Each and every patient was 
carefully assessed by through history taking, local 
examination and relevant investigations to assess 
the pathology and fitness for surgery. After giving 
general anesthesia all patients were placed in the 
supine position with slight head up. Simultaneous-
ly thigh was prepped and draped for harvesting 
skin graft. After wound or oncological excision the 
defect was measured. All wound were made in an 
isosceles triangular shape (fig-1b). According to 
the size of the defect a transposition flap was 
designed adjacent to the defect (fig-3a). Most of 
the time flap was axial pattern but it was random 
pattern also. Base of the flap (AD) was remained 
adjacent to the apex of the wound. It was equal 
and parallel to the base of the triangular defect 
(AD=BC). The line AC was increased up to F so 
that BD = DF. Then another line was drown paral-
lel to AC, so that DE = AF. Connect the point E & 
F. ADEF was the designed flap that transposed to 
the defect ABC. D was the pivot point.

Dissection: 
Flap was raised below the galea preserving the 
pericranium in the donor defect.  Attention was 
paid to hemostasis during flap elevation. When 
incising hair bearing scalp an attempt was made to 
bevel the cut parallel hair shaft direction to avoid 
follicular damage and incisional alopecia. Flap 
was rotated about a pivot point immediately 
adjacent to the defect. A dog ear was produced 
during insetting the flap. It was not corrected 
immediately which may cause injury to vascular 
pedicle of the flap. A drain was placed beneath the 
flap.  A partial thickness graft was used to cover the 
donor area.

Postoperative care:
All patients were given standard post operative 

care. Flaps were monitored on day five for 
presence of infection, marginal necrosis, and flap 
loss. On the same day flap donor side was inspect-
ed for presence of infection and graft loss. At the 
same time dressing of skin donor side was moni-
tored for soaking or bad odor.   For any sign of 
infection, wound swab for c/s was taken. If 
uneventful, pin was removed from skin graft area 
at seventh postoperative day. On 14th post opera-
tive day, stitches were removed from flap in setting 
area. On the same day skin donor site was inspect-
ed for complete healing. After 6 weeks all opera-
tive area were observed for assessment of outcome 
of the procedure.

Results: 
In the study, the age range was 07-68 years. Major-
ity (36%) of the patients belonged to the age group 
21-30 years and the mean age was 25.3 years. This 
reflect that soft tissue defect of scalp were much 
more prevalent in young & active. Male (80%) 
were more commonly predisposed to soft tissue 
defect of scalp, probably due to their outside work. 
A majority 32(64 %) of the patients were construc-
tion & electric worker, probably due to lack of 
personal protective equipment during work or 
unsafe working environment. (Table-I)

Table-II showed, majority of the cases (64 %) 
cause was electric burn, followed by road traffic 
accident (22 %). This reflects that high voltage 
electric burn usually cause full thickness scalp 
defect.

Wounds were categorized into five groups based 
on dimension. Most of them were 51-70 cm2 
(46%). The smallest size of the wound was (5x6) 
cm2 and largest one was (9 x 15) cm2 indicating 
that extent of soft tissue defects in this series is 
quite extensive. Size of the wound was measured 
per operatively after wound excision.(Table-III)

Table-IV showed, out of 50 patients post operative 
complications observed in 12(24%) patients, 
among them 07(14%) had wound infection, 
02(04%) patients had flap donor site infection and 
03(06%) had skin donor site infection. There was 
no flap loss and no regraft was required.

Correction of standing cutaneous deformity (Dog 
ear) done under local anesthesia on last follow up 
day as day case. (Table-V)

Discussion:
Reconstruction of the scalp following tumor 
extirpation, deep burns, traumatic injuries or 
postoperative complications can be quite 
challenging. Coverage of soft tissues wounds of the 
scalp is the task of the plastic surgeons.7 The 
simplest possible method of reconstruction should 
be considered in all patients while using tissues 
with the same thickness and hair growth, which 
allows for adequate coverage, mobility, and stabil-
ity.8  For defects that are less than 5cm2 in diame-
ter, primary closure is usually achieved with 
undermining of the remaining scalp with scoring 
of galea where necessary.9 Age incidence in this 
study patients ranged from 7 to 68 years with a 
mean age 25.13 year. Among them maximum 
patients 18(36%) were between 21-30 years. 62% 
patients were below 30 years and rests of the 
patients (38%) were above 30 years. This picture is 
similar to the study of Memon et al.10 This is not 
surprising as people in this age bracket are quite 
active and mobile, predisposing them to various 
type of accidents; road traffic, industrial and/or 
domestic. Male are more vulnerable than female, 
as in our country they work outside and travel 
frequently where as females are mostly remain in 
home and involved in household work. In this 
study, male and female ratio was 4:1. Most of the 
patients were male which is also found by Memon 
et al 10 in their study. No age or sex is immune to 
this ever challenging reconstructive surgical prob-
lem. By occupation electric technicians and 
construction worker was the greatest proportion 
(64%) of the study. This is near similar to the study 
done by Dalay et al.11 they found 73.3% of electric 
technicians and construction worker. Major cause 
was electric burn (64%) among the study patients, 
followed by road traffic accident (22%) and 
neoplasm (14%). Legbo JN et al12 study states, road 
traffic accidents (RTAs) was the commonest cause 
of scalp defect as seen in 81.4% patients in their 
study, followed by burns and tumor ablation in 
7.4% patients each and scalp infection (necrotiz-
ing fascitis) in 3.7% patient. Memon et al10 

showed, when burn and electric injury is consider 
as trauma then it account for more than 60% of all 
cases of scalp defects.In this study 5-9cm wide 
wound was closed with transposition flap. Most of 
the wound dimension was 51–70 cm2 (46%).The 
smallest size of the wound was (5 x 6) cm2  and 
largest one was (9 x 1 5) cm2. Size of the wound 
was measured peroperatively after wound 
excision. Newman et al9 series showed average 
size defects (52 ±37) cm2 covered by local flaps 
was most reliable. Cornelia Mueller et al13 study 
dealed with a big range, mean defect size was 59.7 
cm2 ranging from 44 to 337 cm2. In this study, 
reconstruction of all patients of scalp defects with 
exposed bone width ranging from 5cm to 9cm, 
done by one surgical method, local transposition 
scalp flap. Most of the other related study; they 
used different methods for reconstruction on differ-
ent dimension of wound. Newman et al9  in their 
study, performed primary closure 4.1%, skin graft 
in 17.8%, local flaps in 39.7% and free flap in 
38.4% cases. Cornelia Mueller et al13 performed 
local flaps in 20 patients, skin Grafts in 29 patients, 
free Flaps in 17 patients. The study of Jose Antonio 
et al14 described a simple procedure for repairing a 
large scalp defect by means of a local transposition 
flap with donor site skin graft which is the same of 
this study. First post operative follow up of this 
study was given on 5th day. Wound infection was 
found in 24% case. 14% case had infection in flap 
recipient site, 6% patients had infection in skin 
donor site and 4% patients had flap donor site 
infection. There was no flap related complication. 
Infections were treated with regular dressing and 
specific antibiotic which was chosen from post 
operative culture and sensitivity report. Eventually 
all the patients had a safe outcome with no infec-
tion and no bone exposure. In a study of Newman 
et al9, out of 29 different type of local flaps 24.1% 
were complicated, out of them there was marginal 
necrosis and dehiscence in 6.89% and wound 
infection in 17.24% patients.  In the study of Gon-
zalez et al15 there was 15% complication rate, 
majority was wound infection which was 
managed conservatively. Legbo et al12 observed in 
their series, post operative morbidity was minimal: 
three patients had partial skin graft loss (from infec-
tion and graft shift) but did well on regular dressing 
and required no further grafting, while another 
patient had persistent discharging sinus that 
resolved after curettage. Post operative complica-
tions are almost same with this study. Dog ear was 
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Abstract:
Background:  
The scalp is a unique part of the human body and various etiological 
factors, such as tumor extirpation, avulsion, infection, burns, or trauma, 
can lead to scalp defects. Primary closure, skin grafting, local flaps, tissue 
expansion or free tissue transfer is modalities available for scalp recon-
struction. Local flap coverage is best option for full thickness loss with 
exposed bone. Among various local flap transposition flap is reasonable 
and flexible option with good outcome for scalp reconstruction. 
Objective: 
The purpose of this study was to evaluate the geometric design of 
transposition flap for scalp reconstruction concerning the dimension of 
the defect and outcome the surgery.
Methods: 
This was a prospective observational study, conducted in the Burn & 
Plastic Surgery department of Rangpur medical college hospital, Rang-
pur and different private hospitals of Rangpur city over a period of three 
years from June 2018 to July 2021 through purposive sampling. All aged 
patients having single full thickness scalp wound with loss of pericrani-
um were included in this study. In all cases transposition flaps were 
used. All the flaps were elevated through sub galeal lose areolar plane. 
Flap donor site was covered with split thickness skin graft taken from 
thigh. Surgical technique, patient factors and outcome were evaluated. 
Results:
A total 50 patients were operated. The age range was 07-68 years, among 
them 36% patient were in the age range of 21 – 30 years. 80% patients in 
this series were male. In this series 64 % patients were construction and 
electric worker by profession. Electric burn was the main (64%) cause of 
soft tissue defect of scalp. The majority (46%) of the patients had a wound 
dimension of 51-70 cm2, smallest was (5x6) = 30cm2 and largest was 
(9x15) = 135cm2, indicating that extent of soft tissue defects in this series 
is quite extensive. 12 (24%) patients had complication and all were due 
to infection, seven patients had infection in flap recipient site, 2 patients 
had infection in flap donor site and 3 patients developed infection in skin 
donor site. There was no flap loss in our study.
Conclusion:
Sound knowledge of flap geometry and clear evaluation of the defect is 
mandatory for successful reconstruction of scalp defect. A local transpo-
sition flap with donor site skin grafting is reliable option for reconstruc-
tion of full thickness scalp defect in most instances.
Keywords: Scalp defect, Transposition flap, Skin graft.

produced in every case of the study which was 
regressed spontaneously in time in 86% of 
patients, whereas 14% patients came to correct the 
standing cutaneous deformity (dog ear) which was 
done on last follow up under local anesthesia as a 
day case. Jose Antonio et al14 operated dog ear 
after one and half month of operation.

Conclusion:
Reconstruction of scalp defects with transposition 
flaps is a safe, relatively short and simple proce-
dure unlikely to cause any major complications or 
demand special postoperative care. Even for a 
large and complex scalp defect, a transposition 
flap can be a reconstructive method of choice. Our 
results from the application of 50 transposition 
flaps indicate that complications were quite less 
and did not affect the survival of the flaps.

Limitations of the study: 
Comparison with different flaps would yield better 
understanding for the  reconstruction of scalp 
defects.The sample size was small and done only 
in one centre that was not representing whole 
Bangladesh. Time elapsed between creation of 
wound and operation was not included in this 
study which can affect the outcome of the flap.
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Geometric Design and Outcome of Transposition Flaps

Introduction:
There are multiple flap options to cover a single 
defect like local flaps, distant flaps and free flaps.1 
Scalp defects may be caused by various etiological 
factors such as tumor extirpation, avulsion, infec-
tion, burns, trauma, or congenital lesions leading 
to significant surgical and aesthetic concern.2 Due 
to the inelastic galea, the paucity of the adjacent 

tissue, its limited expandability, and the convexity 
of its shape, reconstruction of scalp defects is often 
challenging.3 Small defects (less than 3cm2) can be 
closed primarily. Skin grafting is an appropriate 
option in cases when the pericranium is intact. 
However, in cases of large scalp defects with 
denuded calvarium, neither primary closure nor 
skin grafting is applicable. Although micro vascu-

lar tissue transfer has recently been reported for 
extensively large scalp defects, local flaps should 
be considered as the first line of treatment cases for 
small to medium-size defects. Local flaps from the 
adjacent regions provide the best method for func-
tional and aesthetic reconstruction as they provide 
the best color and tissue quality match, and permit 
not only the restoration of continuous hair cover-
ing but also effective protection for the skull and its 
contents.4 The transposition flap is classically 
designed as a parallelogram of tissue that is rotated 
about a pivot point into an immediately adjacent 
defect.5 The flap donor site is covered by skin 
grafting, For scalp defects 5-9cm wide, local trans-
position flap can provide healthy, durable hair 
bearing skin and may aid in healing in patients 
with compromised wound (e.g. Previous surgery, 
radiation therapy, low grade infection, CSF leaks 
etc.). The shortening of surgical time compared 
with other technique, the simplicity of surgical 
procedure, minimum morbidity in the skin graft 
donor area and satisfactory aesthetic outcome 
make this a reasonable option for repairing defects 
of this kind.6 The use of these flaps generally leaves 
‘dog ear’ at the end of surgery. They tend to disap-
pear over time. If aesthetic deformity persists it can 
be corrected by means of a small operation under 
local anesthesia.  Later on, we can use tissue 
expander in this wound for replacing non hairy 
area by hair bearing tissue. So, for moderate sized 
scalp defect (5-9cm wide) transposition flap with 
donor site skin graft may be a good option.

Methods:
This was a prospective observational study, 
conducted in the Burn & Plastic Surgery depart-
ment of Rangpur medical college hospital, Rang-
pur and different private hospitals of Rangpur city 
over a period of three years from June 2018 to July 

2021 through purposive sampling. All aged 
patients having single full thickness scalp wound 
with loss of pericranium were included in this 
study. Here 50 patients with soft tissue defect of 
variable sizes over scalp underwent coverage with 
transposition flap. All the flaps were elevated 
through sub galeal lose areolar plane. Flap donor 
site was covered with split thickness skin graft 
taken from thigh. We reviewed the prospectively 
collected data of the patients who underwent 
reconstruction of soft tissue defects of scalp with 
transposition flaps between June 2018 and July 
2021. By analyzing the clinical scenarios, flap 
dimension, the location of flap inset and associat-
ed complications, we put forward few significant 
findings from our experience.

Surgical Technique:
Design and Marking: Each and every patient was 
carefully assessed by through history taking, local 
examination and relevant investigations to assess 
the pathology and fitness for surgery. After giving 
general anesthesia all patients were placed in the 
supine position with slight head up. Simultaneous-
ly thigh was prepped and draped for harvesting 
skin graft. After wound or oncological excision the 
defect was measured. All wound were made in an 
isosceles triangular shape (fig-1b). According to 
the size of the defect a transposition flap was 
designed adjacent to the defect (fig-3a). Most of 
the time flap was axial pattern but it was random 
pattern also. Base of the flap (AD) was remained 
adjacent to the apex of the wound. It was equal 
and parallel to the base of the triangular defect 
(AD=BC). The line AC was increased up to F so 
that BD = DF. Then another line was drown paral-
lel to AC, so that DE = AF. Connect the point E & 
F. ADEF was the designed flap that transposed to 
the defect ABC. D was the pivot point.

Dissection: 
Flap was raised below the galea preserving the 
pericranium in the donor defect.  Attention was 
paid to hemostasis during flap elevation. When 
incising hair bearing scalp an attempt was made to 
bevel the cut parallel hair shaft direction to avoid 
follicular damage and incisional alopecia. Flap 
was rotated about a pivot point immediately 
adjacent to the defect. A dog ear was produced 
during insetting the flap. It was not corrected 
immediately which may cause injury to vascular 
pedicle of the flap. A drain was placed beneath the 
flap.  A partial thickness graft was used to cover the 
donor area.

Postoperative care:
All patients were given standard post operative 

care. Flaps were monitored on day five for 
presence of infection, marginal necrosis, and flap 
loss. On the same day flap donor side was inspect-
ed for presence of infection and graft loss. At the 
same time dressing of skin donor side was moni-
tored for soaking or bad odor.   For any sign of 
infection, wound swab for c/s was taken. If 
uneventful, pin was removed from skin graft area 
at seventh postoperative day. On 14th post opera-
tive day, stitches were removed from flap in setting 
area. On the same day skin donor site was inspect-
ed for complete healing. After 6 weeks all opera-
tive area were observed for assessment of outcome 
of the procedure.

Results: 
In the study, the age range was 07-68 years. Major-
ity (36%) of the patients belonged to the age group 
21-30 years and the mean age was 25.3 years. This 
reflect that soft tissue defect of scalp were much 
more prevalent in young & active. Male (80%) 
were more commonly predisposed to soft tissue 
defect of scalp, probably due to their outside work. 
A majority 32(64 %) of the patients were construc-
tion & electric worker, probably due to lack of 
personal protective equipment during work or 
unsafe working environment. (Table-I)

Table-II showed, majority of the cases (64 %) 
cause was electric burn, followed by road traffic 
accident (22 %). This reflects that high voltage 
electric burn usually cause full thickness scalp 
defect.

Wounds were categorized into five groups based 
on dimension. Most of them were 51-70 cm2 
(46%). The smallest size of the wound was (5x6) 
cm2 and largest one was (9 x 15) cm2 indicating 
that extent of soft tissue defects in this series is 
quite extensive. Size of the wound was measured 
per operatively after wound excision.(Table-III)

Table-IV showed, out of 50 patients post operative 
complications observed in 12(24%) patients, 
among them 07(14%) had wound infection, 
02(04%) patients had flap donor site infection and 
03(06%) had skin donor site infection. There was 
no flap loss and no regraft was required.

Correction of standing cutaneous deformity (Dog 
ear) done under local anesthesia on last follow up 
day as day case. (Table-V)

Discussion:
Reconstruction of the scalp following tumor 
extirpation, deep burns, traumatic injuries or 
postoperative complications can be quite 
challenging. Coverage of soft tissues wounds of the 
scalp is the task of the plastic surgeons.7 The 
simplest possible method of reconstruction should 
be considered in all patients while using tissues 
with the same thickness and hair growth, which 
allows for adequate coverage, mobility, and stabil-
ity.8  For defects that are less than 5cm2 in diame-
ter, primary closure is usually achieved with 
undermining of the remaining scalp with scoring 
of galea where necessary.9 Age incidence in this 
study patients ranged from 7 to 68 years with a 
mean age 25.13 year. Among them maximum 
patients 18(36%) were between 21-30 years. 62% 
patients were below 30 years and rests of the 
patients (38%) were above 30 years. This picture is 
similar to the study of Memon et al.10 This is not 
surprising as people in this age bracket are quite 
active and mobile, predisposing them to various 
type of accidents; road traffic, industrial and/or 
domestic. Male are more vulnerable than female, 
as in our country they work outside and travel 
frequently where as females are mostly remain in 
home and involved in household work. In this 
study, male and female ratio was 4:1. Most of the 
patients were male which is also found by Memon 
et al 10 in their study. No age or sex is immune to 
this ever challenging reconstructive surgical prob-
lem. By occupation electric technicians and 
construction worker was the greatest proportion 
(64%) of the study. This is near similar to the study 
done by Dalay et al.11 they found 73.3% of electric 
technicians and construction worker. Major cause 
was electric burn (64%) among the study patients, 
followed by road traffic accident (22%) and 
neoplasm (14%). Legbo JN et al12 study states, road 
traffic accidents (RTAs) was the commonest cause 
of scalp defect as seen in 81.4% patients in their 
study, followed by burns and tumor ablation in 
7.4% patients each and scalp infection (necrotiz-
ing fascitis) in 3.7% patient. Memon et al10 

showed, when burn and electric injury is consider 
as trauma then it account for more than 60% of all 
cases of scalp defects.In this study 5-9cm wide 
wound was closed with transposition flap. Most of 
the wound dimension was 51–70 cm2 (46%).The 
smallest size of the wound was (5 x 6) cm2  and 
largest one was (9 x 1 5) cm2. Size of the wound 
was measured peroperatively after wound 
excision. Newman et al9 series showed average 
size defects (52 ±37) cm2 covered by local flaps 
was most reliable. Cornelia Mueller et al13 study 
dealed with a big range, mean defect size was 59.7 
cm2 ranging from 44 to 337 cm2. In this study, 
reconstruction of all patients of scalp defects with 
exposed bone width ranging from 5cm to 9cm, 
done by one surgical method, local transposition 
scalp flap. Most of the other related study; they 
used different methods for reconstruction on differ-
ent dimension of wound. Newman et al9  in their 
study, performed primary closure 4.1%, skin graft 
in 17.8%, local flaps in 39.7% and free flap in 
38.4% cases. Cornelia Mueller et al13 performed 
local flaps in 20 patients, skin Grafts in 29 patients, 
free Flaps in 17 patients. The study of Jose Antonio 
et al14 described a simple procedure for repairing a 
large scalp defect by means of a local transposition 
flap with donor site skin graft which is the same of 
this study. First post operative follow up of this 
study was given on 5th day. Wound infection was 
found in 24% case. 14% case had infection in flap 
recipient site, 6% patients had infection in skin 
donor site and 4% patients had flap donor site 
infection. There was no flap related complication. 
Infections were treated with regular dressing and 
specific antibiotic which was chosen from post 
operative culture and sensitivity report. Eventually 
all the patients had a safe outcome with no infec-
tion and no bone exposure. In a study of Newman 
et al9, out of 29 different type of local flaps 24.1% 
were complicated, out of them there was marginal 
necrosis and dehiscence in 6.89% and wound 
infection in 17.24% patients.  In the study of Gon-
zalez et al15 there was 15% complication rate, 
majority was wound infection which was 
managed conservatively. Legbo et al12 observed in 
their series, post operative morbidity was minimal: 
three patients had partial skin graft loss (from infec-
tion and graft shift) but did well on regular dressing 
and required no further grafting, while another 
patient had persistent discharging sinus that 
resolved after curettage. Post operative complica-
tions are almost same with this study. Dog ear was 

produced in every case of the study which was 
regressed spontaneously in time in 86% of 
patients, whereas 14% patients came to correct the 
standing cutaneous deformity (dog ear) which was 
done on last follow up under local anesthesia as a 
day case. Jose Antonio et al14 operated dog ear 
after one and half month of operation.

Conclusion:
Reconstruction of scalp defects with transposition 
flaps is a safe, relatively short and simple proce-
dure unlikely to cause any major complications or 
demand special postoperative care. Even for a 
large and complex scalp defect, a transposition 
flap can be a reconstructive method of choice. Our 
results from the application of 50 transposition 
flaps indicate that complications were quite less 
and did not affect the survival of the flaps.

Limitations of the study: 
Comparison with different flaps would yield better 
understanding for the  reconstruction of scalp 
defects.The sample size was small and done only 
in one centre that was not representing whole 
Bangladesh. Time elapsed between creation of 
wound and operation was not included in this 
study which can affect the outcome of the flap.
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Figure-1: Schematic Representation of flap Geometry
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Introduction:
There are multiple flap options to cover a single 
defect like local flaps, distant flaps and free flaps.1 
Scalp defects may be caused by various etiological 
factors such as tumor extirpation, avulsion, infec-
tion, burns, trauma, or congenital lesions leading 
to significant surgical and aesthetic concern.2 Due 
to the inelastic galea, the paucity of the adjacent 

tissue, its limited expandability, and the convexity 
of its shape, reconstruction of scalp defects is often 
challenging.3 Small defects (less than 3cm2) can be 
closed primarily. Skin grafting is an appropriate 
option in cases when the pericranium is intact. 
However, in cases of large scalp defects with 
denuded calvarium, neither primary closure nor 
skin grafting is applicable. Although micro vascu-

lar tissue transfer has recently been reported for 
extensively large scalp defects, local flaps should 
be considered as the first line of treatment cases for 
small to medium-size defects. Local flaps from the 
adjacent regions provide the best method for func-
tional and aesthetic reconstruction as they provide 
the best color and tissue quality match, and permit 
not only the restoration of continuous hair cover-
ing but also effective protection for the skull and its 
contents.4 The transposition flap is classically 
designed as a parallelogram of tissue that is rotated 
about a pivot point into an immediately adjacent 
defect.5 The flap donor site is covered by skin 
grafting, For scalp defects 5-9cm wide, local trans-
position flap can provide healthy, durable hair 
bearing skin and may aid in healing in patients 
with compromised wound (e.g. Previous surgery, 
radiation therapy, low grade infection, CSF leaks 
etc.). The shortening of surgical time compared 
with other technique, the simplicity of surgical 
procedure, minimum morbidity in the skin graft 
donor area and satisfactory aesthetic outcome 
make this a reasonable option for repairing defects 
of this kind.6 The use of these flaps generally leaves 
‘dog ear’ at the end of surgery. They tend to disap-
pear over time. If aesthetic deformity persists it can 
be corrected by means of a small operation under 
local anesthesia.  Later on, we can use tissue 
expander in this wound for replacing non hairy 
area by hair bearing tissue. So, for moderate sized 
scalp defect (5-9cm wide) transposition flap with 
donor site skin graft may be a good option.

Methods:
This was a prospective observational study, 
conducted in the Burn & Plastic Surgery depart-
ment of Rangpur medical college hospital, Rang-
pur and different private hospitals of Rangpur city 
over a period of three years from June 2018 to July 

2021 through purposive sampling. All aged 
patients having single full thickness scalp wound 
with loss of pericranium were included in this 
study. Here 50 patients with soft tissue defect of 
variable sizes over scalp underwent coverage with 
transposition flap. All the flaps were elevated 
through sub galeal lose areolar plane. Flap donor 
site was covered with split thickness skin graft 
taken from thigh. We reviewed the prospectively 
collected data of the patients who underwent 
reconstruction of soft tissue defects of scalp with 
transposition flaps between June 2018 and July 
2021. By analyzing the clinical scenarios, flap 
dimension, the location of flap inset and associat-
ed complications, we put forward few significant 
findings from our experience.

Surgical Technique:
Design and Marking: Each and every patient was 
carefully assessed by through history taking, local 
examination and relevant investigations to assess 
the pathology and fitness for surgery. After giving 
general anesthesia all patients were placed in the 
supine position with slight head up. Simultaneous-
ly thigh was prepped and draped for harvesting 
skin graft. After wound or oncological excision the 
defect was measured. All wound were made in an 
isosceles triangular shape (fig-1b). According to 
the size of the defect a transposition flap was 
designed adjacent to the defect (fig-3a). Most of 
the time flap was axial pattern but it was random 
pattern also. Base of the flap (AD) was remained 
adjacent to the apex of the wound. It was equal 
and parallel to the base of the triangular defect 
(AD=BC). The line AC was increased up to F so 
that BD = DF. Then another line was drown paral-
lel to AC, so that DE = AF. Connect the point E & 
F. ADEF was the designed flap that transposed to 
the defect ABC. D was the pivot point.

Dissection: 
Flap was raised below the galea preserving the 
pericranium in the donor defect.  Attention was 
paid to hemostasis during flap elevation. When 
incising hair bearing scalp an attempt was made to 
bevel the cut parallel hair shaft direction to avoid 
follicular damage and incisional alopecia. Flap 
was rotated about a pivot point immediately 
adjacent to the defect. A dog ear was produced 
during insetting the flap. It was not corrected 
immediately which may cause injury to vascular 
pedicle of the flap. A drain was placed beneath the 
flap.  A partial thickness graft was used to cover the 
donor area.

Postoperative care:
All patients were given standard post operative 

care. Flaps were monitored on day five for 
presence of infection, marginal necrosis, and flap 
loss. On the same day flap donor side was inspect-
ed for presence of infection and graft loss. At the 
same time dressing of skin donor side was moni-
tored for soaking or bad odor.   For any sign of 
infection, wound swab for c/s was taken. If 
uneventful, pin was removed from skin graft area 
at seventh postoperative day. On 14th post opera-
tive day, stitches were removed from flap in setting 
area. On the same day skin donor site was inspect-
ed for complete healing. After 6 weeks all opera-
tive area were observed for assessment of outcome 
of the procedure.

Results: 
In the study, the age range was 07-68 years. Major-
ity (36%) of the patients belonged to the age group 
21-30 years and the mean age was 25.3 years. This 
reflect that soft tissue defect of scalp were much 
more prevalent in young & active. Male (80%) 
were more commonly predisposed to soft tissue 
defect of scalp, probably due to their outside work. 
A majority 32(64 %) of the patients were construc-
tion & electric worker, probably due to lack of 
personal protective equipment during work or 
unsafe working environment. (Table-I)

Table-II showed, majority of the cases (64 %) 
cause was electric burn, followed by road traffic 
accident (22 %). This reflects that high voltage 
electric burn usually cause full thickness scalp 
defect.

Wounds were categorized into five groups based 
on dimension. Most of them were 51-70 cm2 
(46%). The smallest size of the wound was (5x6) 
cm2 and largest one was (9 x 15) cm2 indicating 
that extent of soft tissue defects in this series is 
quite extensive. Size of the wound was measured 
per operatively after wound excision.(Table-III)

Table-IV showed, out of 50 patients post operative 
complications observed in 12(24%) patients, 
among them 07(14%) had wound infection, 
02(04%) patients had flap donor site infection and 
03(06%) had skin donor site infection. There was 
no flap loss and no regraft was required.

Correction of standing cutaneous deformity (Dog 
ear) done under local anesthesia on last follow up 
day as day case. (Table-V)

Discussion:
Reconstruction of the scalp following tumor 
extirpation, deep burns, traumatic injuries or 
postoperative complications can be quite 
challenging. Coverage of soft tissues wounds of the 
scalp is the task of the plastic surgeons.7 The 
simplest possible method of reconstruction should 
be considered in all patients while using tissues 
with the same thickness and hair growth, which 
allows for adequate coverage, mobility, and stabil-
ity.8  For defects that are less than 5cm2 in diame-
ter, primary closure is usually achieved with 
undermining of the remaining scalp with scoring 
of galea where necessary.9 Age incidence in this 
study patients ranged from 7 to 68 years with a 
mean age 25.13 year. Among them maximum 
patients 18(36%) were between 21-30 years. 62% 
patients were below 30 years and rests of the 
patients (38%) were above 30 years. This picture is 
similar to the study of Memon et al.10 This is not 
surprising as people in this age bracket are quite 
active and mobile, predisposing them to various 
type of accidents; road traffic, industrial and/or 
domestic. Male are more vulnerable than female, 
as in our country they work outside and travel 
frequently where as females are mostly remain in 
home and involved in household work. In this 
study, male and female ratio was 4:1. Most of the 
patients were male which is also found by Memon 
et al 10 in their study. No age or sex is immune to 
this ever challenging reconstructive surgical prob-
lem. By occupation electric technicians and 
construction worker was the greatest proportion 
(64%) of the study. This is near similar to the study 
done by Dalay et al.11 they found 73.3% of electric 
technicians and construction worker. Major cause 
was electric burn (64%) among the study patients, 
followed by road traffic accident (22%) and 
neoplasm (14%). Legbo JN et al12 study states, road 
traffic accidents (RTAs) was the commonest cause 
of scalp defect as seen in 81.4% patients in their 
study, followed by burns and tumor ablation in 
7.4% patients each and scalp infection (necrotiz-
ing fascitis) in 3.7% patient. Memon et al10 

showed, when burn and electric injury is consider 
as trauma then it account for more than 60% of all 
cases of scalp defects.In this study 5-9cm wide 
wound was closed with transposition flap. Most of 
the wound dimension was 51–70 cm2 (46%).The 
smallest size of the wound was (5 x 6) cm2  and 
largest one was (9 x 1 5) cm2. Size of the wound 
was measured peroperatively after wound 
excision. Newman et al9 series showed average 
size defects (52 ±37) cm2 covered by local flaps 
was most reliable. Cornelia Mueller et al13 study 
dealed with a big range, mean defect size was 59.7 
cm2 ranging from 44 to 337 cm2. In this study, 
reconstruction of all patients of scalp defects with 
exposed bone width ranging from 5cm to 9cm, 
done by one surgical method, local transposition 
scalp flap. Most of the other related study; they 
used different methods for reconstruction on differ-
ent dimension of wound. Newman et al9  in their 
study, performed primary closure 4.1%, skin graft 
in 17.8%, local flaps in 39.7% and free flap in 
38.4% cases. Cornelia Mueller et al13 performed 
local flaps in 20 patients, skin Grafts in 29 patients, 
free Flaps in 17 patients. The study of Jose Antonio 
et al14 described a simple procedure for repairing a 
large scalp defect by means of a local transposition 
flap with donor site skin graft which is the same of 
this study. First post operative follow up of this 
study was given on 5th day. Wound infection was 
found in 24% case. 14% case had infection in flap 
recipient site, 6% patients had infection in skin 
donor site and 4% patients had flap donor site 
infection. There was no flap related complication. 
Infections were treated with regular dressing and 
specific antibiotic which was chosen from post 
operative culture and sensitivity report. Eventually 
all the patients had a safe outcome with no infec-
tion and no bone exposure. In a study of Newman 
et al9, out of 29 different type of local flaps 24.1% 
were complicated, out of them there was marginal 
necrosis and dehiscence in 6.89% and wound 
infection in 17.24% patients.  In the study of Gon-
zalez et al15 there was 15% complication rate, 
majority was wound infection which was 
managed conservatively. Legbo et al12 observed in 
their series, post operative morbidity was minimal: 
three patients had partial skin graft loss (from infec-
tion and graft shift) but did well on regular dressing 
and required no further grafting, while another 
patient had persistent discharging sinus that 
resolved after curettage. Post operative complica-
tions are almost same with this study. Dog ear was 

produced in every case of the study which was 
regressed spontaneously in time in 86% of 
patients, whereas 14% patients came to correct the 
standing cutaneous deformity (dog ear) which was 
done on last follow up under local anesthesia as a 
day case. Jose Antonio et al14 operated dog ear 
after one and half month of operation.

Conclusion:
Reconstruction of scalp defects with transposition 
flaps is a safe, relatively short and simple proce-
dure unlikely to cause any major complications or 
demand special postoperative care. Even for a 
large and complex scalp defect, a transposition 
flap can be a reconstructive method of choice. Our 
results from the application of 50 transposition 
flaps indicate that complications were quite less 
and did not affect the survival of the flaps.

Limitations of the study: 
Comparison with different flaps would yield better 
understanding for the  reconstruction of scalp 
defects.The sample size was small and done only 
in one centre that was not representing whole 
Bangladesh. Time elapsed between creation of 
wound and operation was not included in this 
study which can affect the outcome of the flap.
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Introduction:
There are multiple flap options to cover a single 
defect like local flaps, distant flaps and free flaps.1 
Scalp defects may be caused by various etiological 
factors such as tumor extirpation, avulsion, infec-
tion, burns, trauma, or congenital lesions leading 
to significant surgical and aesthetic concern.2 Due 
to the inelastic galea, the paucity of the adjacent 

tissue, its limited expandability, and the convexity 
of its shape, reconstruction of scalp defects is often 
challenging.3 Small defects (less than 3cm2) can be 
closed primarily. Skin grafting is an appropriate 
option in cases when the pericranium is intact. 
However, in cases of large scalp defects with 
denuded calvarium, neither primary closure nor 
skin grafting is applicable. Although micro vascu-

lar tissue transfer has recently been reported for 
extensively large scalp defects, local flaps should 
be considered as the first line of treatment cases for 
small to medium-size defects. Local flaps from the 
adjacent regions provide the best method for func-
tional and aesthetic reconstruction as they provide 
the best color and tissue quality match, and permit 
not only the restoration of continuous hair cover-
ing but also effective protection for the skull and its 
contents.4 The transposition flap is classically 
designed as a parallelogram of tissue that is rotated 
about a pivot point into an immediately adjacent 
defect.5 The flap donor site is covered by skin 
grafting, For scalp defects 5-9cm wide, local trans-
position flap can provide healthy, durable hair 
bearing skin and may aid in healing in patients 
with compromised wound (e.g. Previous surgery, 
radiation therapy, low grade infection, CSF leaks 
etc.). The shortening of surgical time compared 
with other technique, the simplicity of surgical 
procedure, minimum morbidity in the skin graft 
donor area and satisfactory aesthetic outcome 
make this a reasonable option for repairing defects 
of this kind.6 The use of these flaps generally leaves 
‘dog ear’ at the end of surgery. They tend to disap-
pear over time. If aesthetic deformity persists it can 
be corrected by means of a small operation under 
local anesthesia.  Later on, we can use tissue 
expander in this wound for replacing non hairy 
area by hair bearing tissue. So, for moderate sized 
scalp defect (5-9cm wide) transposition flap with 
donor site skin graft may be a good option.

Methods:
This was a prospective observational study, 
conducted in the Burn & Plastic Surgery depart-
ment of Rangpur medical college hospital, Rang-
pur and different private hospitals of Rangpur city 
over a period of three years from June 2018 to July 

2021 through purposive sampling. All aged 
patients having single full thickness scalp wound 
with loss of pericranium were included in this 
study. Here 50 patients with soft tissue defect of 
variable sizes over scalp underwent coverage with 
transposition flap. All the flaps were elevated 
through sub galeal lose areolar plane. Flap donor 
site was covered with split thickness skin graft 
taken from thigh. We reviewed the prospectively 
collected data of the patients who underwent 
reconstruction of soft tissue defects of scalp with 
transposition flaps between June 2018 and July 
2021. By analyzing the clinical scenarios, flap 
dimension, the location of flap inset and associat-
ed complications, we put forward few significant 
findings from our experience.

Surgical Technique:
Design and Marking: Each and every patient was 
carefully assessed by through history taking, local 
examination and relevant investigations to assess 
the pathology and fitness for surgery. After giving 
general anesthesia all patients were placed in the 
supine position with slight head up. Simultaneous-
ly thigh was prepped and draped for harvesting 
skin graft. After wound or oncological excision the 
defect was measured. All wound were made in an 
isosceles triangular shape (fig-1b). According to 
the size of the defect a transposition flap was 
designed adjacent to the defect (fig-3a). Most of 
the time flap was axial pattern but it was random 
pattern also. Base of the flap (AD) was remained 
adjacent to the apex of the wound. It was equal 
and parallel to the base of the triangular defect 
(AD=BC). The line AC was increased up to F so 
that BD = DF. Then another line was drown paral-
lel to AC, so that DE = AF. Connect the point E & 
F. ADEF was the designed flap that transposed to 
the defect ABC. D was the pivot point.

Dissection: 
Flap was raised below the galea preserving the 
pericranium in the donor defect.  Attention was 
paid to hemostasis during flap elevation. When 
incising hair bearing scalp an attempt was made to 
bevel the cut parallel hair shaft direction to avoid 
follicular damage and incisional alopecia. Flap 
was rotated about a pivot point immediately 
adjacent to the defect. A dog ear was produced 
during insetting the flap. It was not corrected 
immediately which may cause injury to vascular 
pedicle of the flap. A drain was placed beneath the 
flap.  A partial thickness graft was used to cover the 
donor area.

Postoperative care:
All patients were given standard post operative 

care. Flaps were monitored on day five for 
presence of infection, marginal necrosis, and flap 
loss. On the same day flap donor side was inspect-
ed for presence of infection and graft loss. At the 
same time dressing of skin donor side was moni-
tored for soaking or bad odor.   For any sign of 
infection, wound swab for c/s was taken. If 
uneventful, pin was removed from skin graft area 
at seventh postoperative day. On 14th post opera-
tive day, stitches were removed from flap in setting 
area. On the same day skin donor site was inspect-
ed for complete healing. After 6 weeks all opera-
tive area were observed for assessment of outcome 
of the procedure.

Results: 
In the study, the age range was 07-68 years. Major-
ity (36%) of the patients belonged to the age group 
21-30 years and the mean age was 25.3 years. This 
reflect that soft tissue defect of scalp were much 
more prevalent in young & active. Male (80%) 
were more commonly predisposed to soft tissue 
defect of scalp, probably due to their outside work. 
A majority 32(64 %) of the patients were construc-
tion & electric worker, probably due to lack of 
personal protective equipment during work or 
unsafe working environment. (Table-I)

Table-II showed, majority of the cases (64 %) 
cause was electric burn, followed by road traffic 
accident (22 %). This reflects that high voltage 
electric burn usually cause full thickness scalp 
defect.

Wounds were categorized into five groups based 
on dimension. Most of them were 51-70 cm2 
(46%). The smallest size of the wound was (5x6) 
cm2 and largest one was (9 x 15) cm2 indicating 
that extent of soft tissue defects in this series is 
quite extensive. Size of the wound was measured 
per operatively after wound excision.(Table-III)

Table-IV showed, out of 50 patients post operative 
complications observed in 12(24%) patients, 
among them 07(14%) had wound infection, 
02(04%) patients had flap donor site infection and 
03(06%) had skin donor site infection. There was 
no flap loss and no regraft was required.

Correction of standing cutaneous deformity (Dog 
ear) done under local anesthesia on last follow up 
day as day case. (Table-V)

Discussion:
Reconstruction of the scalp following tumor 
extirpation, deep burns, traumatic injuries or 
postoperative complications can be quite 
challenging. Coverage of soft tissues wounds of the 
scalp is the task of the plastic surgeons.7 The 
simplest possible method of reconstruction should 
be considered in all patients while using tissues 
with the same thickness and hair growth, which 
allows for adequate coverage, mobility, and stabil-
ity.8  For defects that are less than 5cm2 in diame-
ter, primary closure is usually achieved with 
undermining of the remaining scalp with scoring 
of galea where necessary.9 Age incidence in this 
study patients ranged from 7 to 68 years with a 
mean age 25.13 year. Among them maximum 
patients 18(36%) were between 21-30 years. 62% 
patients were below 30 years and rests of the 
patients (38%) were above 30 years. This picture is 
similar to the study of Memon et al.10 This is not 
surprising as people in this age bracket are quite 
active and mobile, predisposing them to various 
type of accidents; road traffic, industrial and/or 
domestic. Male are more vulnerable than female, 
as in our country they work outside and travel 
frequently where as females are mostly remain in 
home and involved in household work. In this 
study, male and female ratio was 4:1. Most of the 
patients were male which is also found by Memon 
et al 10 in their study. No age or sex is immune to 
this ever challenging reconstructive surgical prob-
lem. By occupation electric technicians and 
construction worker was the greatest proportion 
(64%) of the study. This is near similar to the study 
done by Dalay et al.11 they found 73.3% of electric 
technicians and construction worker. Major cause 
was electric burn (64%) among the study patients, 
followed by road traffic accident (22%) and 
neoplasm (14%). Legbo JN et al12 study states, road 
traffic accidents (RTAs) was the commonest cause 
of scalp defect as seen in 81.4% patients in their 
study, followed by burns and tumor ablation in 
7.4% patients each and scalp infection (necrotiz-
ing fascitis) in 3.7% patient. Memon et al10 

showed, when burn and electric injury is consider 
as trauma then it account for more than 60% of all 
cases of scalp defects.In this study 5-9cm wide 
wound was closed with transposition flap. Most of 
the wound dimension was 51–70 cm2 (46%).The 
smallest size of the wound was (5 x 6) cm2  and 
largest one was (9 x 1 5) cm2. Size of the wound 
was measured peroperatively after wound 
excision. Newman et al9 series showed average 
size defects (52 ±37) cm2 covered by local flaps 
was most reliable. Cornelia Mueller et al13 study 
dealed with a big range, mean defect size was 59.7 
cm2 ranging from 44 to 337 cm2. In this study, 
reconstruction of all patients of scalp defects with 
exposed bone width ranging from 5cm to 9cm, 
done by one surgical method, local transposition 
scalp flap. Most of the other related study; they 
used different methods for reconstruction on differ-
ent dimension of wound. Newman et al9  in their 
study, performed primary closure 4.1%, skin graft 
in 17.8%, local flaps in 39.7% and free flap in 
38.4% cases. Cornelia Mueller et al13 performed 
local flaps in 20 patients, skin Grafts in 29 patients, 
free Flaps in 17 patients. The study of Jose Antonio 
et al14 described a simple procedure for repairing a 
large scalp defect by means of a local transposition 
flap with donor site skin graft which is the same of 
this study. First post operative follow up of this 
study was given on 5th day. Wound infection was 
found in 24% case. 14% case had infection in flap 
recipient site, 6% patients had infection in skin 
donor site and 4% patients had flap donor site 
infection. There was no flap related complication. 
Infections were treated with regular dressing and 
specific antibiotic which was chosen from post 
operative culture and sensitivity report. Eventually 
all the patients had a safe outcome with no infec-
tion and no bone exposure. In a study of Newman 
et al9, out of 29 different type of local flaps 24.1% 
were complicated, out of them there was marginal 
necrosis and dehiscence in 6.89% and wound 
infection in 17.24% patients.  In the study of Gon-
zalez et al15 there was 15% complication rate, 
majority was wound infection which was 
managed conservatively. Legbo et al12 observed in 
their series, post operative morbidity was minimal: 
three patients had partial skin graft loss (from infec-
tion and graft shift) but did well on regular dressing 
and required no further grafting, while another 
patient had persistent discharging sinus that 
resolved after curettage. Post operative complica-
tions are almost same with this study. Dog ear was 

produced in every case of the study which was 
regressed spontaneously in time in 86% of 
patients, whereas 14% patients came to correct the 
standing cutaneous deformity (dog ear) which was 
done on last follow up under local anesthesia as a 
day case. Jose Antonio et al14 operated dog ear 
after one and half month of operation.

Conclusion:
Reconstruction of scalp defects with transposition 
flaps is a safe, relatively short and simple proce-
dure unlikely to cause any major complications or 
demand special postoperative care. Even for a 
large and complex scalp defect, a transposition 
flap can be a reconstructive method of choice. Our 
results from the application of 50 transposition 
flaps indicate that complications were quite less 
and did not affect the survival of the flaps.

Limitations of the study: 
Comparison with different flaps would yield better 
understanding for the  reconstruction of scalp 
defects.The sample size was small and done only 
in one centre that was not representing whole 
Bangladesh. Time elapsed between creation of 
wound and operation was not included in this 
study which can affect the outcome of the flap.
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Socio-demographic
characteristics

Frequency Percentage (%)

Age group (Years)   

<10 03 06

11-20 10 20

21-30 18 36

31-40 09 18

41-50 06 12

>50 04 08

Sex

Male 40 80

Female 10 20

Occupation  

Construction worker 18 36

Electric worker 14 28

House wife 08 16

Farmer 03 06

Student 05 10

Others 02 04

Table-I: Socio-demographic characteristics of the 
patients (n=50)

 Dimension of the defects
(Width X Length) cm2

Frequency Percentage (%)

35 – 50 10 20 

51 – 70 23 46 

71 – 90 08 16 

91 - 111 05 10 

112 - 142 04 08 

Total 50 100

Table-III: Wound dimension (Length X Width) 
cm2 (after excision) (n=50)

Post operative
complications

Frequency Percentage (%)

Infection 07 14

Flap donor site Infection 02 04

Skin donor site infection 03 06

Flap loss 00 00

Re-graft required 00 00

Table-IV: Post operative complications of study 
patients (n=50)

Cause Frequency Percentage (%)

Electric burn 32 64 

Road traffic accident 11 22 

Neoplasm 07 14 

Total 50 100

Table-II: Etiology of soft tissue defect of scalp 
(n=50)



Journal of Rangpur Medical College

J Rang Med Col. September 2022; Vol. 7, No. 2:52-57 56

Introduction:
There are multiple flap options to cover a single 
defect like local flaps, distant flaps and free flaps.1 
Scalp defects may be caused by various etiological 
factors such as tumor extirpation, avulsion, infec-
tion, burns, trauma, or congenital lesions leading 
to significant surgical and aesthetic concern.2 Due 
to the inelastic galea, the paucity of the adjacent 

tissue, its limited expandability, and the convexity 
of its shape, reconstruction of scalp defects is often 
challenging.3 Small defects (less than 3cm2) can be 
closed primarily. Skin grafting is an appropriate 
option in cases when the pericranium is intact. 
However, in cases of large scalp defects with 
denuded calvarium, neither primary closure nor 
skin grafting is applicable. Although micro vascu-

lar tissue transfer has recently been reported for 
extensively large scalp defects, local flaps should 
be considered as the first line of treatment cases for 
small to medium-size defects. Local flaps from the 
adjacent regions provide the best method for func-
tional and aesthetic reconstruction as they provide 
the best color and tissue quality match, and permit 
not only the restoration of continuous hair cover-
ing but also effective protection for the skull and its 
contents.4 The transposition flap is classically 
designed as a parallelogram of tissue that is rotated 
about a pivot point into an immediately adjacent 
defect.5 The flap donor site is covered by skin 
grafting, For scalp defects 5-9cm wide, local trans-
position flap can provide healthy, durable hair 
bearing skin and may aid in healing in patients 
with compromised wound (e.g. Previous surgery, 
radiation therapy, low grade infection, CSF leaks 
etc.). The shortening of surgical time compared 
with other technique, the simplicity of surgical 
procedure, minimum morbidity in the skin graft 
donor area and satisfactory aesthetic outcome 
make this a reasonable option for repairing defects 
of this kind.6 The use of these flaps generally leaves 
‘dog ear’ at the end of surgery. They tend to disap-
pear over time. If aesthetic deformity persists it can 
be corrected by means of a small operation under 
local anesthesia.  Later on, we can use tissue 
expander in this wound for replacing non hairy 
area by hair bearing tissue. So, for moderate sized 
scalp defect (5-9cm wide) transposition flap with 
donor site skin graft may be a good option.

Methods:
This was a prospective observational study, 
conducted in the Burn & Plastic Surgery depart-
ment of Rangpur medical college hospital, Rang-
pur and different private hospitals of Rangpur city 
over a period of three years from June 2018 to July 

2021 through purposive sampling. All aged 
patients having single full thickness scalp wound 
with loss of pericranium were included in this 
study. Here 50 patients with soft tissue defect of 
variable sizes over scalp underwent coverage with 
transposition flap. All the flaps were elevated 
through sub galeal lose areolar plane. Flap donor 
site was covered with split thickness skin graft 
taken from thigh. We reviewed the prospectively 
collected data of the patients who underwent 
reconstruction of soft tissue defects of scalp with 
transposition flaps between June 2018 and July 
2021. By analyzing the clinical scenarios, flap 
dimension, the location of flap inset and associat-
ed complications, we put forward few significant 
findings from our experience.

Surgical Technique:
Design and Marking: Each and every patient was 
carefully assessed by through history taking, local 
examination and relevant investigations to assess 
the pathology and fitness for surgery. After giving 
general anesthesia all patients were placed in the 
supine position with slight head up. Simultaneous-
ly thigh was prepped and draped for harvesting 
skin graft. After wound or oncological excision the 
defect was measured. All wound were made in an 
isosceles triangular shape (fig-1b). According to 
the size of the defect a transposition flap was 
designed adjacent to the defect (fig-3a). Most of 
the time flap was axial pattern but it was random 
pattern also. Base of the flap (AD) was remained 
adjacent to the apex of the wound. It was equal 
and parallel to the base of the triangular defect 
(AD=BC). The line AC was increased up to F so 
that BD = DF. Then another line was drown paral-
lel to AC, so that DE = AF. Connect the point E & 
F. ADEF was the designed flap that transposed to 
the defect ABC. D was the pivot point.

Dissection: 
Flap was raised below the galea preserving the 
pericranium in the donor defect.  Attention was 
paid to hemostasis during flap elevation. When 
incising hair bearing scalp an attempt was made to 
bevel the cut parallel hair shaft direction to avoid 
follicular damage and incisional alopecia. Flap 
was rotated about a pivot point immediately 
adjacent to the defect. A dog ear was produced 
during insetting the flap. It was not corrected 
immediately which may cause injury to vascular 
pedicle of the flap. A drain was placed beneath the 
flap.  A partial thickness graft was used to cover the 
donor area.

Postoperative care:
All patients were given standard post operative 

care. Flaps were monitored on day five for 
presence of infection, marginal necrosis, and flap 
loss. On the same day flap donor side was inspect-
ed for presence of infection and graft loss. At the 
same time dressing of skin donor side was moni-
tored for soaking or bad odor.   For any sign of 
infection, wound swab for c/s was taken. If 
uneventful, pin was removed from skin graft area 
at seventh postoperative day. On 14th post opera-
tive day, stitches were removed from flap in setting 
area. On the same day skin donor site was inspect-
ed for complete healing. After 6 weeks all opera-
tive area were observed for assessment of outcome 
of the procedure.

Results: 
In the study, the age range was 07-68 years. Major-
ity (36%) of the patients belonged to the age group 
21-30 years and the mean age was 25.3 years. This 
reflect that soft tissue defect of scalp were much 
more prevalent in young & active. Male (80%) 
were more commonly predisposed to soft tissue 
defect of scalp, probably due to their outside work. 
A majority 32(64 %) of the patients were construc-
tion & electric worker, probably due to lack of 
personal protective equipment during work or 
unsafe working environment. (Table-I)

Table-II showed, majority of the cases (64 %) 
cause was electric burn, followed by road traffic 
accident (22 %). This reflects that high voltage 
electric burn usually cause full thickness scalp 
defect.

Wounds were categorized into five groups based 
on dimension. Most of them were 51-70 cm2 
(46%). The smallest size of the wound was (5x6) 
cm2 and largest one was (9 x 15) cm2 indicating 
that extent of soft tissue defects in this series is 
quite extensive. Size of the wound was measured 
per operatively after wound excision.(Table-III)

Table-IV showed, out of 50 patients post operative 
complications observed in 12(24%) patients, 
among them 07(14%) had wound infection, 
02(04%) patients had flap donor site infection and 
03(06%) had skin donor site infection. There was 
no flap loss and no regraft was required.

Correction of standing cutaneous deformity (Dog 
ear) done under local anesthesia on last follow up 
day as day case. (Table-V)

Discussion:
Reconstruction of the scalp following tumor 
extirpation, deep burns, traumatic injuries or 
postoperative complications can be quite 
challenging. Coverage of soft tissues wounds of the 
scalp is the task of the plastic surgeons.7 The 
simplest possible method of reconstruction should 
be considered in all patients while using tissues 
with the same thickness and hair growth, which 
allows for adequate coverage, mobility, and stabil-
ity.8  For defects that are less than 5cm2 in diame-
ter, primary closure is usually achieved with 
undermining of the remaining scalp with scoring 
of galea where necessary.9 Age incidence in this 
study patients ranged from 7 to 68 years with a 
mean age 25.13 year. Among them maximum 
patients 18(36%) were between 21-30 years. 62% 
patients were below 30 years and rests of the 
patients (38%) were above 30 years. This picture is 
similar to the study of Memon et al.10 This is not 
surprising as people in this age bracket are quite 
active and mobile, predisposing them to various 
type of accidents; road traffic, industrial and/or 
domestic. Male are more vulnerable than female, 
as in our country they work outside and travel 
frequently where as females are mostly remain in 
home and involved in household work. In this 
study, male and female ratio was 4:1. Most of the 
patients were male which is also found by Memon 
et al 10 in their study. No age or sex is immune to 
this ever challenging reconstructive surgical prob-
lem. By occupation electric technicians and 
construction worker was the greatest proportion 
(64%) of the study. This is near similar to the study 
done by Dalay et al.11 they found 73.3% of electric 
technicians and construction worker. Major cause 
was electric burn (64%) among the study patients, 
followed by road traffic accident (22%) and 
neoplasm (14%). Legbo JN et al12 study states, road 
traffic accidents (RTAs) was the commonest cause 
of scalp defect as seen in 81.4% patients in their 
study, followed by burns and tumor ablation in 
7.4% patients each and scalp infection (necrotiz-
ing fascitis) in 3.7% patient. Memon et al10 

showed, when burn and electric injury is consider 
as trauma then it account for more than 60% of all 
cases of scalp defects.In this study 5-9cm wide 
wound was closed with transposition flap. Most of 
the wound dimension was 51–70 cm2 (46%).The 
smallest size of the wound was (5 x 6) cm2  and 
largest one was (9 x 1 5) cm2. Size of the wound 
was measured peroperatively after wound 
excision. Newman et al9 series showed average 
size defects (52 ±37) cm2 covered by local flaps 
was most reliable. Cornelia Mueller et al13 study 
dealed with a big range, mean defect size was 59.7 
cm2 ranging from 44 to 337 cm2. In this study, 
reconstruction of all patients of scalp defects with 
exposed bone width ranging from 5cm to 9cm, 
done by one surgical method, local transposition 
scalp flap. Most of the other related study; they 
used different methods for reconstruction on differ-
ent dimension of wound. Newman et al9  in their 
study, performed primary closure 4.1%, skin graft 
in 17.8%, local flaps in 39.7% and free flap in 
38.4% cases. Cornelia Mueller et al13 performed 
local flaps in 20 patients, skin Grafts in 29 patients, 
free Flaps in 17 patients. The study of Jose Antonio 
et al14 described a simple procedure for repairing a 
large scalp defect by means of a local transposition 
flap with donor site skin graft which is the same of 
this study. First post operative follow up of this 
study was given on 5th day. Wound infection was 
found in 24% case. 14% case had infection in flap 
recipient site, 6% patients had infection in skin 
donor site and 4% patients had flap donor site 
infection. There was no flap related complication. 
Infections were treated with regular dressing and 
specific antibiotic which was chosen from post 
operative culture and sensitivity report. Eventually 
all the patients had a safe outcome with no infec-
tion and no bone exposure. In a study of Newman 
et al9, out of 29 different type of local flaps 24.1% 
were complicated, out of them there was marginal 
necrosis and dehiscence in 6.89% and wound 
infection in 17.24% patients.  In the study of Gon-
zalez et al15 there was 15% complication rate, 
majority was wound infection which was 
managed conservatively. Legbo et al12 observed in 
their series, post operative morbidity was minimal: 
three patients had partial skin graft loss (from infec-
tion and graft shift) but did well on regular dressing 
and required no further grafting, while another 
patient had persistent discharging sinus that 
resolved after curettage. Post operative complica-
tions are almost same with this study. Dog ear was 

produced in every case of the study which was 
regressed spontaneously in time in 86% of 
patients, whereas 14% patients came to correct the 
standing cutaneous deformity (dog ear) which was 
done on last follow up under local anesthesia as a 
day case. Jose Antonio et al14 operated dog ear 
after one and half month of operation.

Conclusion:
Reconstruction of scalp defects with transposition 
flaps is a safe, relatively short and simple proce-
dure unlikely to cause any major complications or 
demand special postoperative care. Even for a 
large and complex scalp defect, a transposition 
flap can be a reconstructive method of choice. Our 
results from the application of 50 transposition 
flaps indicate that complications were quite less 
and did not affect the survival of the flaps.

Limitations of the study: 
Comparison with different flaps would yield better 
understanding for the  reconstruction of scalp 
defects.The sample size was small and done only 
in one centre that was not representing whole 
Bangladesh. Time elapsed between creation of 
wound and operation was not included in this 
study which can affect the outcome of the flap.
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Name of procedure Frequency Percentage (%)

Correction under local anesthesia 07 14

Spontaneous regression  43 86

Table-V: Dog ear management



Introduction:
There are multiple flap options to cover a single 
defect like local flaps, distant flaps and free flaps.1 
Scalp defects may be caused by various etiological 
factors such as tumor extirpation, avulsion, infec-
tion, burns, trauma, or congenital lesions leading 
to significant surgical and aesthetic concern.2 Due 
to the inelastic galea, the paucity of the adjacent 

tissue, its limited expandability, and the convexity 
of its shape, reconstruction of scalp defects is often 
challenging.3 Small defects (less than 3cm2) can be 
closed primarily. Skin grafting is an appropriate 
option in cases when the pericranium is intact. 
However, in cases of large scalp defects with 
denuded calvarium, neither primary closure nor 
skin grafting is applicable. Although micro vascu-

lar tissue transfer has recently been reported for 
extensively large scalp defects, local flaps should 
be considered as the first line of treatment cases for 
small to medium-size defects. Local flaps from the 
adjacent regions provide the best method for func-
tional and aesthetic reconstruction as they provide 
the best color and tissue quality match, and permit 
not only the restoration of continuous hair cover-
ing but also effective protection for the skull and its 
contents.4 The transposition flap is classically 
designed as a parallelogram of tissue that is rotated 
about a pivot point into an immediately adjacent 
defect.5 The flap donor site is covered by skin 
grafting, For scalp defects 5-9cm wide, local trans-
position flap can provide healthy, durable hair 
bearing skin and may aid in healing in patients 
with compromised wound (e.g. Previous surgery, 
radiation therapy, low grade infection, CSF leaks 
etc.). The shortening of surgical time compared 
with other technique, the simplicity of surgical 
procedure, minimum morbidity in the skin graft 
donor area and satisfactory aesthetic outcome 
make this a reasonable option for repairing defects 
of this kind.6 The use of these flaps generally leaves 
‘dog ear’ at the end of surgery. They tend to disap-
pear over time. If aesthetic deformity persists it can 
be corrected by means of a small operation under 
local anesthesia.  Later on, we can use tissue 
expander in this wound for replacing non hairy 
area by hair bearing tissue. So, for moderate sized 
scalp defect (5-9cm wide) transposition flap with 
donor site skin graft may be a good option.

Methods:
This was a prospective observational study, 
conducted in the Burn & Plastic Surgery depart-
ment of Rangpur medical college hospital, Rang-
pur and different private hospitals of Rangpur city 
over a period of three years from June 2018 to July 

2021 through purposive sampling. All aged 
patients having single full thickness scalp wound 
with loss of pericranium were included in this 
study. Here 50 patients with soft tissue defect of 
variable sizes over scalp underwent coverage with 
transposition flap. All the flaps were elevated 
through sub galeal lose areolar plane. Flap donor 
site was covered with split thickness skin graft 
taken from thigh. We reviewed the prospectively 
collected data of the patients who underwent 
reconstruction of soft tissue defects of scalp with 
transposition flaps between June 2018 and July 
2021. By analyzing the clinical scenarios, flap 
dimension, the location of flap inset and associat-
ed complications, we put forward few significant 
findings from our experience.

Surgical Technique:
Design and Marking: Each and every patient was 
carefully assessed by through history taking, local 
examination and relevant investigations to assess 
the pathology and fitness for surgery. After giving 
general anesthesia all patients were placed in the 
supine position with slight head up. Simultaneous-
ly thigh was prepped and draped for harvesting 
skin graft. After wound or oncological excision the 
defect was measured. All wound were made in an 
isosceles triangular shape (fig-1b). According to 
the size of the defect a transposition flap was 
designed adjacent to the defect (fig-3a). Most of 
the time flap was axial pattern but it was random 
pattern also. Base of the flap (AD) was remained 
adjacent to the apex of the wound. It was equal 
and parallel to the base of the triangular defect 
(AD=BC). The line AC was increased up to F so 
that BD = DF. Then another line was drown paral-
lel to AC, so that DE = AF. Connect the point E & 
F. ADEF was the designed flap that transposed to 
the defect ABC. D was the pivot point.

Dissection: 
Flap was raised below the galea preserving the 
pericranium in the donor defect.  Attention was 
paid to hemostasis during flap elevation. When 
incising hair bearing scalp an attempt was made to 
bevel the cut parallel hair shaft direction to avoid 
follicular damage and incisional alopecia. Flap 
was rotated about a pivot point immediately 
adjacent to the defect. A dog ear was produced 
during insetting the flap. It was not corrected 
immediately which may cause injury to vascular 
pedicle of the flap. A drain was placed beneath the 
flap.  A partial thickness graft was used to cover the 
donor area.

Postoperative care:
All patients were given standard post operative 

care. Flaps were monitored on day five for 
presence of infection, marginal necrosis, and flap 
loss. On the same day flap donor side was inspect-
ed for presence of infection and graft loss. At the 
same time dressing of skin donor side was moni-
tored for soaking or bad odor.   For any sign of 
infection, wound swab for c/s was taken. If 
uneventful, pin was removed from skin graft area 
at seventh postoperative day. On 14th post opera-
tive day, stitches were removed from flap in setting 
area. On the same day skin donor site was inspect-
ed for complete healing. After 6 weeks all opera-
tive area were observed for assessment of outcome 
of the procedure.

Results: 
In the study, the age range was 07-68 years. Major-
ity (36%) of the patients belonged to the age group 
21-30 years and the mean age was 25.3 years. This 
reflect that soft tissue defect of scalp were much 
more prevalent in young & active. Male (80%) 
were more commonly predisposed to soft tissue 
defect of scalp, probably due to their outside work. 
A majority 32(64 %) of the patients were construc-
tion & electric worker, probably due to lack of 
personal protective equipment during work or 
unsafe working environment. (Table-I)

Table-II showed, majority of the cases (64 %) 
cause was electric burn, followed by road traffic 
accident (22 %). This reflects that high voltage 
electric burn usually cause full thickness scalp 
defect.

Wounds were categorized into five groups based 
on dimension. Most of them were 51-70 cm2 
(46%). The smallest size of the wound was (5x6) 
cm2 and largest one was (9 x 15) cm2 indicating 
that extent of soft tissue defects in this series is 
quite extensive. Size of the wound was measured 
per operatively after wound excision.(Table-III)

Table-IV showed, out of 50 patients post operative 
complications observed in 12(24%) patients, 
among them 07(14%) had wound infection, 
02(04%) patients had flap donor site infection and 
03(06%) had skin donor site infection. There was 
no flap loss and no regraft was required.

Correction of standing cutaneous deformity (Dog 
ear) done under local anesthesia on last follow up 
day as day case. (Table-V)

Discussion:
Reconstruction of the scalp following tumor 
extirpation, deep burns, traumatic injuries or 
postoperative complications can be quite 
challenging. Coverage of soft tissues wounds of the 
scalp is the task of the plastic surgeons.7 The 
simplest possible method of reconstruction should 
be considered in all patients while using tissues 
with the same thickness and hair growth, which 
allows for adequate coverage, mobility, and stabil-
ity.8  For defects that are less than 5cm2 in diame-
ter, primary closure is usually achieved with 
undermining of the remaining scalp with scoring 
of galea where necessary.9 Age incidence in this 
study patients ranged from 7 to 68 years with a 
mean age 25.13 year. Among them maximum 
patients 18(36%) were between 21-30 years. 62% 
patients were below 30 years and rests of the 
patients (38%) were above 30 years. This picture is 
similar to the study of Memon et al.10 This is not 
surprising as people in this age bracket are quite 
active and mobile, predisposing them to various 
type of accidents; road traffic, industrial and/or 
domestic. Male are more vulnerable than female, 
as in our country they work outside and travel 
frequently where as females are mostly remain in 
home and involved in household work. In this 
study, male and female ratio was 4:1. Most of the 
patients were male which is also found by Memon 
et al 10 in their study. No age or sex is immune to 
this ever challenging reconstructive surgical prob-
lem. By occupation electric technicians and 
construction worker was the greatest proportion 
(64%) of the study. This is near similar to the study 
done by Dalay et al.11 they found 73.3% of electric 
technicians and construction worker. Major cause 
was electric burn (64%) among the study patients, 
followed by road traffic accident (22%) and 
neoplasm (14%). Legbo JN et al12 study states, road 
traffic accidents (RTAs) was the commonest cause 
of scalp defect as seen in 81.4% patients in their 
study, followed by burns and tumor ablation in 
7.4% patients each and scalp infection (necrotiz-
ing fascitis) in 3.7% patient. Memon et al10 

showed, when burn and electric injury is consider 
as trauma then it account for more than 60% of all 
cases of scalp defects.In this study 5-9cm wide 
wound was closed with transposition flap. Most of 
the wound dimension was 51–70 cm2 (46%).The 
smallest size of the wound was (5 x 6) cm2  and 
largest one was (9 x 1 5) cm2. Size of the wound 
was measured peroperatively after wound 
excision. Newman et al9 series showed average 
size defects (52 ±37) cm2 covered by local flaps 
was most reliable. Cornelia Mueller et al13 study 
dealed with a big range, mean defect size was 59.7 
cm2 ranging from 44 to 337 cm2. In this study, 
reconstruction of all patients of scalp defects with 
exposed bone width ranging from 5cm to 9cm, 
done by one surgical method, local transposition 
scalp flap. Most of the other related study; they 
used different methods for reconstruction on differ-
ent dimension of wound. Newman et al9  in their 
study, performed primary closure 4.1%, skin graft 
in 17.8%, local flaps in 39.7% and free flap in 
38.4% cases. Cornelia Mueller et al13 performed 
local flaps in 20 patients, skin Grafts in 29 patients, 
free Flaps in 17 patients. The study of Jose Antonio 
et al14 described a simple procedure for repairing a 
large scalp defect by means of a local transposition 
flap with donor site skin graft which is the same of 
this study. First post operative follow up of this 
study was given on 5th day. Wound infection was 
found in 24% case. 14% case had infection in flap 
recipient site, 6% patients had infection in skin 
donor site and 4% patients had flap donor site 
infection. There was no flap related complication. 
Infections were treated with regular dressing and 
specific antibiotic which was chosen from post 
operative culture and sensitivity report. Eventually 
all the patients had a safe outcome with no infec-
tion and no bone exposure. In a study of Newman 
et al9, out of 29 different type of local flaps 24.1% 
were complicated, out of them there was marginal 
necrosis and dehiscence in 6.89% and wound 
infection in 17.24% patients.  In the study of Gon-
zalez et al15 there was 15% complication rate, 
majority was wound infection which was 
managed conservatively. Legbo et al12 observed in 
their series, post operative morbidity was minimal: 
three patients had partial skin graft loss (from infec-
tion and graft shift) but did well on regular dressing 
and required no further grafting, while another 
patient had persistent discharging sinus that 
resolved after curettage. Post operative complica-
tions are almost same with this study. Dog ear was 
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produced in every case of the study which was 
regressed spontaneously in time in 86% of 
patients, whereas 14% patients came to correct the 
standing cutaneous deformity (dog ear) which was 
done on last follow up under local anesthesia as a 
day case. Jose Antonio et al14 operated dog ear 
after one and half month of operation.

Conclusion:
Reconstruction of scalp defects with transposition 
flaps is a safe, relatively short and simple proce-
dure unlikely to cause any major complications or 
demand special postoperative care. Even for a 
large and complex scalp defect, a transposition 
flap can be a reconstructive method of choice. Our 
results from the application of 50 transposition 
flaps indicate that complications were quite less 
and did not affect the survival of the flaps.

Limitations of the study: 
Comparison with different flaps would yield better 
understanding for the  reconstruction of scalp 
defects.The sample size was small and done only 
in one centre that was not representing whole 
Bangladesh. Time elapsed between creation of 
wound and operation was not included in this 
study which can affect the outcome of the flap.
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Introduction:
At present, the whole world is facing a global alarm-
ing condition which is caused by a virus known as 
Coronavirus. It became a headache due to its 
catastrophic effect all through the world. Recently 
some cases of pneumonia of unknown etiology have 
been reported that frightened the people of China at 
first which was caused by a new strain of coronavi-

rus. A novel strain of Coronavirus (temporarily 
named “2019-nCoV” by the World Health Organi-
zation) was first detected in December 2019 in 
Wuhan, a city in China’s Hubei province.1 Coronavi-
ruses are enveloped non-segmented positive- sense 
RNA viruses belonging to the order Nidovirales and 
the family Coronaviridae and subgenus Sarbecovirus 
and the subfamily Orthocoronavirinae.2 Human 

coronaviruses were first invented in the mid-1960s 
and were found in poultry along with viral bronchi-
tis. Six coronavirus species are known to cause 
human disease. Four viruses - 229E, OC43, NL63, 
and HKE1 are prevalent and typically cause common 
cold symptoms in immunocompetent individuals. 
The two other strains-Severe Acute Respiratory 
Syndrome Coronavirus (SARS-CoV) and Middle East 
Respiratory Syndrome (MERS-CoV) are zoonotic in 
origin. Coronaviruses are common in people, many 
different species, and animals including camels, 
cats, and bats. Rarely animal coronavirus can infect 
people and then spread between people such as with 
MERS-CoV, SARS-CoV, and now with 2019-CoV. All 
three of these viruses have their origin in bats. 
SARS-CoV was the causal agent of the Severe Acute 
Respiratory Syndrome outbreaks in 2002 and 2003 
in Guangdong province of China. MERS-CoV was 
the pathogen responsible for severe respiratory 
disease outbreaks in the Middle East in 2012.3 
SARS-CoV affected more than 8000 individuals and 
800 deaths and MERS-CoV infected about 2494 
individuals and caused 858 deaths worldwide.4 
Mortality rate for SARS-CoV is 10% and for 
MERS-CoV is 34%.In December 2019, a series of 
pneumonia cases of unknown cause emerged in 
Wuhan, Hubei, China with clinical features greatly 
in resemblance to viral pneumonia. Deep sequenc-
ing analysis from lower respiratory tract samples 
indicated a coronavirus which was named “2019 
Novel Coronavirus” (2019-nCoV). According to 
CDC, currently, the virus has been named 
“SARS-CoV-2” and the disease it causes has been 
named “Coronavirus disease 2019” (abbreviated as 
“COVID-19”).In late December 2019, several local 
health facilities reported clusters of patients with 
pneumonia of unknown cause that was epidemio-
logically linked to the seafood and wet animal 
wholesale market in Wuhan of China. Based on the 
last affected cases, it is seen that children from 0-10 
years, older people, immunosuppressed persons, 
and people suffering from chronic diseases like 
COPD, Diabetes, Asthma, CKD, etc. are more prone 
to be affected by a Coronavirus. The virus is thought 
to spread mainly from person to person via droplet of 
an infected person’s cough or sneeze, close personal 
contact (within 6 feet), touching, or handshaking. 
Touching objects or surfaces with the virus on them, 
taking unboiled meals, and sometimes fecal contam-
ination may occur. Moreover, travel to the agreed 
areas of human to human transmission within 14 
days and those who have a fever or a history of fever 

and acute respiratory infection are categorized as 
suspected cases. The infection caused by 
2019-nCoV is presented with fever, with or without 
recorded temperature along with headache, 
dyspnea, sore throat, radiographic evidence of pneu-
monia, low or normal white cell count or low 
lymphocyte count, no reduction in symptoms after 
antimicrobial treatment for 3 days.5 In humans, it 
commonly causes mild infections similar to the 
common cold and accounts for 10-30% of upper 
respiratory tract infections in adults.6 More serious 
infections are rare although Coronavirus can cause 
enteric and neurological diseases.7 The mean 
incubation period was 5.2 days. Though it starts with 
the common cold it can give rise to various compli-
cations like severe pneumonia, Acute Respiratory 
Distress Syndrome, sepsis, septic shock, multi-organ 
failure, and eventually can lead to death. The most 
effective way to discard this disease from being 
pandemic is through prevention. WHO recommend-
ed preventive measures include hand washing, using 
masks properly, checking temperature regularly, 
avoiding the large crowd and touching faces with 
uncleaned hands, taking properly cooked meals, and 
maintaining distance from people who are sick. Now 
being detected in 60 countries including the USA, it 
has been declared as a “Public Health Emergency of 
International Concern” on 30th January 2020 by 
IHREC of WHO. Bangladesh is also at risk of being 
affected due to traveling and economical purposes. 
For this reason, Bangladesh has to be prepared to 
fight against the virus and we should enrich our 
knowledge about 2019-nCoV. Therefore, the 
purpose of this study was to assess knowledge about 
“nCoV 2019” infection among the population of 
rural areas. A survey is an essential part of residential 
field site training, our aim was to know the level of 
knowledge among the population of Bangladesh. 
We performed this study in the rural and urban areas 
of Palashbari Upazilla, Gaibandha District. We 
hoped this study would help to evaluate knowledge 
about “nCoV 2019” infection through community 
participation. Thus we would be able to grow aware-
ness among people which would help us to prevent 
the spread of this infection in Bangladesh.

Methods: 
This descriptive type of cross-sectional study was 
conducted under the Department of Community 
Medicine, Rangpur Medical College, Rangpur from 
20th  January 2020 to  20th February 2020 to evaluate 
the knowledge about the 2019 Novel Coronavirus 

(2019-nCoV) infection among the population of 
Palashbari  Upazilla,  Gaibandha district.  A total of 
1010 respondents were selected conveniently from 5 
catchment areas, among them, 938 respondents 
heard the name of the disease and could complete the 
structured questionnaire. Data were collected through 
face-to-face interviews with a pre-tested structured 
questionnaire. All collected data were entered in the 
spreadsheet and statistically analyzed using the 
computer-based SPSS in 23.0 versions of windows.

Results: 
A total of 1010 respondents were selected conve-
niently from 5 catchment areas, among them, 938 
(92.9%) respondents heard the name of the 
disease. The highest numbers of respondents were 
in the age group 15 to 30 years (43.2%). Male and 
females were almost equally distributed. The 
majority of the respondents were housewives 
(39.2%). (Table-I)

Among 1010 respondents, 92.9% (938) respon-
dents heard the name 2019-nCoV Majority 
(61.4%)of 938 respondents said that the virus 
caused the disease and 34.9% were not informed 
about the causative organism. Most of them 
(47.6%) said that it was a respiratory tract infec-
tion. About 57.5% of respondents knew about the 
sign symptoms but only 26.6% of them could 
identify all sign symptoms satisfactorily. 32.5% of 
the respondents told fever, 15.6 % cough, 13.2% 
shortness of breath, and 6.5% sore throat. 40.8% 
were aware of the fact that it was transmitted 

through the air and 35.2% had no idea about the 
transmission route. Most of the respondents 
(31.2%) knew humans as the source of infection, 
19.8% of respondents had no knowledge and 
others told that wild animals, snakes, bats, cattle, 
and poultry could transmit the virus. (Table-II)

People’s knowledge about the preventive 
measures was not so unsatisfactory. A good 
percentage of respondents could tell about using 
masks (85.4%), hand washing (84.75%),avoid 
touching mouth nose and eyes with the unwashed 
hand (78.9%), avoid undercooked food (70.6% ), 
avoid touching  poultry and animals (71.2%) and 
the necessity to quarantine the suspected cases 
(71.3%), as beneficial for the prevention of Coro-
navirus infection but they had a lack of knowledge 
about the treatment (24.52%), 63.5% respondents 
knew that there was no treatment against Corona-
virus infection whereas  11.9% didn’t know about 
the treatment and only 22.6% had knowledge 
about the quarantine period. (Table-III).

Discussion:
WHO declared the COVID-19 pandemic as the 
virus affected more than 100 countries worldwide. 
More than 4000 people died already and both 
suspected and confirmed cases are rising day by 
day. The outbreak of COVID-19 has caused enor-
mous stress among the people.8 A timely under-
standing of the public’s knowledge, perception of 
this infection, and its influence on individual 
behavior and emotion is still lacking. Public 
knowledge, perception, precautionary behavior, 
and active social participation have been found to 
be important in the control of pandemics.9 Our 
study reveals that 91.9% of people heard the name 
of the 2019 novel Coronavirus, where males 
(50.1%) and females (49.9%) were equally distrib-
uted. 61.4% of the respondents could say virus as 
the causative organism but only 47.6% of the 
respondents said respiratory infection as the type 
of infection. To find out the suspected cases it is 
necessary to know about the signs and symptoms. 
10,11 57.5% of the respondents told that they 
knew about the sign symptoms but some people 
gave multiple answers. It is essential to know 
about the transmission12   to interrupt the spread of 
infection but 35.2% of the respondents couldn’t 
identify the way of transmission and only 26.7% of 
them could inform the actual source of infection as 
a bat. Most of them (31.2%) identified humans as 
the source of infection. As there is no definitive 
treatment discovered yet, prevention is the only 
way to control the outbreak of the infection, and 
maintenance of personal hygiene is the best possi-
ble way in this regard.13,14 About preventive 
measures, 84.8% of the respondents knew about 
hand washing, 85.4% about using a mask, 71.2% 
of the of them told that touching poultry is harmful, 
78.9% informed touching mouth nose and eyes 
with the unwashed hand is harmful. 70.6% are 
aware of the harmful effect of undercooked food. 
This survey reveals that 63.5% of the respondents 
are aware of the fact that there is no effective treat-
ment discovered yet for Coronavirus infection and 
according to the opinion of the respondents 71.3% 
thought quarantine is needed, but only 22.6% 
knew the duration of the quarantine period. 

Conclusion: 
Our study revealed that the general people of our 
country are still behind in the field of improving 
knowledge, attitude, and preparation skills. Most 
of the respondents (92.9%) heard the name of 

2019-nCov but their response to the type of infec-
tion was not satisfactory (47.6%). Though people 
responded as they knew sign symptoms (57.5%), 
all of them couldn’t mention them. The survey also 
shows that 35.2% of respondents had no knowl-
edge about transmission where preventive 
measures are based upon knowledge of transmis-
sion. Their knowledge of hand washing (84.8%), 
and using masks (85.4%) as preventive measures 
were satisfactory. But about 21% of respondents 
weren’t aware of touching objects and about 28% 
of respondents weren’t about touching poultry. To 
prevent the spread of infection, quarantine has so 
much importance but only 22.6% knew the quar-
antine period. So people do not have enough 
information about COVID-19 which is urgently 
required. As COVID-19 is declared a pandemic, 
everyone should give more emphasis on personal 
hygiene rather than becoming panicked. In an 
overpopulated country like ours, most of the 
people are rural and unaware of the fact. Overpop-
ulation, realism, and unawareness can lead to an 
explosion of this disease. So health ministry should 
take initiative to arrange seminars and meetings to 
increase awareness. The government should 
arrange for 14 days of isolation from the airport, 
and seaport for those who are coming from 
abroad.
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Abstract
Background:  
Novel Corona virus-2019 (nCOVID-2019) is recognized as a major 
public health threat all over the world. This virus is spreading at a break-
neck speed since its emergence from Wuhan, China in December 2019 
and it is important to pull all the necessary resources to halt it. The 
outbreaks of Coronavirus infection among people are always of public 
health concern especially when they have little knowledge. Most 
infectious disease preventive campaigns assume that if rational knowl-
edge is given, people's behavior will change and will favor control.
Objective:
The study was aimed to assess the public knowledge about nCOVID-2019.
Methods:
A descriptive type of cross-sectional study was carried out among the 
population of Palashbari  Upazilla, Gaibandha district from 20 th January 
2020 to  20 th February 2020. 1010 respondents were selected conve-
niently from 5 catchment areas. Data were collected through face-to-face 
interviews with a pre-tested structured questionnaire. Collected data were 
entered in the spreadsheet and analyzed in SPSS version 23.
Results:
The highest numbers of respondents were in the age group of 15 to 30 
years (43.2%). Male and females of were almost equally distributed.  
92.9% of the respondents heard the name of 2019-nCoV and 47.6% of 
them said that it was a respiratory tract infection. 57.5% respondents knew 
about the sign symptoms but only 26.6% among them could identify all 
sign symptoms satisfactorily. 40.8% were aware that it was transmitted 
through the air and only 31.2% knew humans as the source of infection, 
19.8% of respondents had no knowledge and others told that wild 
animals, snakes, bats, cattle, and poultry could transmit the virus. A good 
percentage of respondents could tell about using masks (85.4%), hand 
washing (84.75%), avoid touching mouth nose and eyes with the 
unwashed hand (78.9%), avoid undercooked food (70.6% ), avoid touch-
ing  poultry and animals (71.2%) and the necessity to quarantine the 
suspected cases (71.3%), as beneficial for the prevention of Coronavirus 
infection but they had a lack of knowledge about the treatment (24.52%), 
63.5% respondents knew that there was no treatment against Coronavirus 
infection whereas  11.9% didn’t know about the treatment and only 
22.6% had knowledge about the quarantine period.
Conclusion:
The study revealed that, though most of the respondents heard the name 
Coronavirus, people have limited knowledge about transmission, quaran-
tine, and treatment against nCOVID-2019.  Health care professionals have 
to work with enormous effort to control the outbreak of nCOVID-2019.
Keywords: COVID-19, Knowledge
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Introduction:
At present, the whole world is facing a global alarm-
ing condition which is caused by a virus known as 
Coronavirus. It became a headache due to its 
catastrophic effect all through the world. Recently 
some cases of pneumonia of unknown etiology have 
been reported that frightened the people of China at 
first which was caused by a new strain of coronavi-

rus. A novel strain of Coronavirus (temporarily 
named “2019-nCoV” by the World Health Organi-
zation) was first detected in December 2019 in 
Wuhan, a city in China’s Hubei province.1 Coronavi-
ruses are enveloped non-segmented positive- sense 
RNA viruses belonging to the order Nidovirales and 
the family Coronaviridae and subgenus Sarbecovirus 
and the subfamily Orthocoronavirinae.2 Human 

coronaviruses were first invented in the mid-1960s 
and were found in poultry along with viral bronchi-
tis. Six coronavirus species are known to cause 
human disease. Four viruses - 229E, OC43, NL63, 
and HKE1 are prevalent and typically cause common 
cold symptoms in immunocompetent individuals. 
The two other strains-Severe Acute Respiratory 
Syndrome Coronavirus (SARS-CoV) and Middle East 
Respiratory Syndrome (MERS-CoV) are zoonotic in 
origin. Coronaviruses are common in people, many 
different species, and animals including camels, 
cats, and bats. Rarely animal coronavirus can infect 
people and then spread between people such as with 
MERS-CoV, SARS-CoV, and now with 2019-CoV. All 
three of these viruses have their origin in bats. 
SARS-CoV was the causal agent of the Severe Acute 
Respiratory Syndrome outbreaks in 2002 and 2003 
in Guangdong province of China. MERS-CoV was 
the pathogen responsible for severe respiratory 
disease outbreaks in the Middle East in 2012.3 
SARS-CoV affected more than 8000 individuals and 
800 deaths and MERS-CoV infected about 2494 
individuals and caused 858 deaths worldwide.4 
Mortality rate for SARS-CoV is 10% and for 
MERS-CoV is 34%.In December 2019, a series of 
pneumonia cases of unknown cause emerged in 
Wuhan, Hubei, China with clinical features greatly 
in resemblance to viral pneumonia. Deep sequenc-
ing analysis from lower respiratory tract samples 
indicated a coronavirus which was named “2019 
Novel Coronavirus” (2019-nCoV). According to 
CDC, currently, the virus has been named 
“SARS-CoV-2” and the disease it causes has been 
named “Coronavirus disease 2019” (abbreviated as 
“COVID-19”).In late December 2019, several local 
health facilities reported clusters of patients with 
pneumonia of unknown cause that was epidemio-
logically linked to the seafood and wet animal 
wholesale market in Wuhan of China. Based on the 
last affected cases, it is seen that children from 0-10 
years, older people, immunosuppressed persons, 
and people suffering from chronic diseases like 
COPD, Diabetes, Asthma, CKD, etc. are more prone 
to be affected by a Coronavirus. The virus is thought 
to spread mainly from person to person via droplet of 
an infected person’s cough or sneeze, close personal 
contact (within 6 feet), touching, or handshaking. 
Touching objects or surfaces with the virus on them, 
taking unboiled meals, and sometimes fecal contam-
ination may occur. Moreover, travel to the agreed 
areas of human to human transmission within 14 
days and those who have a fever or a history of fever 

and acute respiratory infection are categorized as 
suspected cases. The infection caused by 
2019-nCoV is presented with fever, with or without 
recorded temperature along with headache, 
dyspnea, sore throat, radiographic evidence of pneu-
monia, low or normal white cell count or low 
lymphocyte count, no reduction in symptoms after 
antimicrobial treatment for 3 days.5 In humans, it 
commonly causes mild infections similar to the 
common cold and accounts for 10-30% of upper 
respiratory tract infections in adults.6 More serious 
infections are rare although Coronavirus can cause 
enteric and neurological diseases.7 The mean 
incubation period was 5.2 days. Though it starts with 
the common cold it can give rise to various compli-
cations like severe pneumonia, Acute Respiratory 
Distress Syndrome, sepsis, septic shock, multi-organ 
failure, and eventually can lead to death. The most 
effective way to discard this disease from being 
pandemic is through prevention. WHO recommend-
ed preventive measures include hand washing, using 
masks properly, checking temperature regularly, 
avoiding the large crowd and touching faces with 
uncleaned hands, taking properly cooked meals, and 
maintaining distance from people who are sick. Now 
being detected in 60 countries including the USA, it 
has been declared as a “Public Health Emergency of 
International Concern” on 30th January 2020 by 
IHREC of WHO. Bangladesh is also at risk of being 
affected due to traveling and economical purposes. 
For this reason, Bangladesh has to be prepared to 
fight against the virus and we should enrich our 
knowledge about 2019-nCoV. Therefore, the 
purpose of this study was to assess knowledge about 
“nCoV 2019” infection among the population of 
rural areas. A survey is an essential part of residential 
field site training, our aim was to know the level of 
knowledge among the population of Bangladesh. 
We performed this study in the rural and urban areas 
of Palashbari Upazilla, Gaibandha District. We 
hoped this study would help to evaluate knowledge 
about “nCoV 2019” infection through community 
participation. Thus we would be able to grow aware-
ness among people which would help us to prevent 
the spread of this infection in Bangladesh.

Methods: 
This descriptive type of cross-sectional study was 
conducted under the Department of Community 
Medicine, Rangpur Medical College, Rangpur from 
20th  January 2020 to  20th February 2020 to evaluate 
the knowledge about the 2019 Novel Coronavirus 

(2019-nCoV) infection among the population of 
Palashbari  Upazilla,  Gaibandha district.  A total of 
1010 respondents were selected conveniently from 5 
catchment areas, among them, 938 respondents 
heard the name of the disease and could complete the 
structured questionnaire. Data were collected through 
face-to-face interviews with a pre-tested structured 
questionnaire. All collected data were entered in the 
spreadsheet and statistically analyzed using the 
computer-based SPSS in 23.0 versions of windows.

Results: 
A total of 1010 respondents were selected conve-
niently from 5 catchment areas, among them, 938 
(92.9%) respondents heard the name of the 
disease. The highest numbers of respondents were 
in the age group 15 to 30 years (43.2%). Male and 
females were almost equally distributed. The 
majority of the respondents were housewives 
(39.2%). (Table-I)

Among 1010 respondents, 92.9% (938) respon-
dents heard the name 2019-nCoV Majority 
(61.4%)of 938 respondents said that the virus 
caused the disease and 34.9% were not informed 
about the causative organism. Most of them 
(47.6%) said that it was a respiratory tract infec-
tion. About 57.5% of respondents knew about the 
sign symptoms but only 26.6% of them could 
identify all sign symptoms satisfactorily. 32.5% of 
the respondents told fever, 15.6 % cough, 13.2% 
shortness of breath, and 6.5% sore throat. 40.8% 
were aware of the fact that it was transmitted 

through the air and 35.2% had no idea about the 
transmission route. Most of the respondents 
(31.2%) knew humans as the source of infection, 
19.8% of respondents had no knowledge and 
others told that wild animals, snakes, bats, cattle, 
and poultry could transmit the virus. (Table-II)

People’s knowledge about the preventive 
measures was not so unsatisfactory. A good 
percentage of respondents could tell about using 
masks (85.4%), hand washing (84.75%),avoid 
touching mouth nose and eyes with the unwashed 
hand (78.9%), avoid undercooked food (70.6% ), 
avoid touching  poultry and animals (71.2%) and 
the necessity to quarantine the suspected cases 
(71.3%), as beneficial for the prevention of Coro-
navirus infection but they had a lack of knowledge 
about the treatment (24.52%), 63.5% respondents 
knew that there was no treatment against Corona-
virus infection whereas  11.9% didn’t know about 
the treatment and only 22.6% had knowledge 
about the quarantine period. (Table-III).

Discussion:
WHO declared the COVID-19 pandemic as the 
virus affected more than 100 countries worldwide. 
More than 4000 people died already and both 
suspected and confirmed cases are rising day by 
day. The outbreak of COVID-19 has caused enor-
mous stress among the people.8 A timely under-
standing of the public’s knowledge, perception of 
this infection, and its influence on individual 
behavior and emotion is still lacking. Public 
knowledge, perception, precautionary behavior, 
and active social participation have been found to 
be important in the control of pandemics.9 Our 
study reveals that 91.9% of people heard the name 
of the 2019 novel Coronavirus, where males 
(50.1%) and females (49.9%) were equally distrib-
uted. 61.4% of the respondents could say virus as 
the causative organism but only 47.6% of the 
respondents said respiratory infection as the type 
of infection. To find out the suspected cases it is 
necessary to know about the signs and symptoms. 
10,11 57.5% of the respondents told that they 
knew about the sign symptoms but some people 
gave multiple answers. It is essential to know 
about the transmission12   to interrupt the spread of 
infection but 35.2% of the respondents couldn’t 
identify the way of transmission and only 26.7% of 
them could inform the actual source of infection as 
a bat. Most of them (31.2%) identified humans as 
the source of infection. As there is no definitive 
treatment discovered yet, prevention is the only 
way to control the outbreak of the infection, and 
maintenance of personal hygiene is the best possi-
ble way in this regard.13,14 About preventive 
measures, 84.8% of the respondents knew about 
hand washing, 85.4% about using a mask, 71.2% 
of the of them told that touching poultry is harmful, 
78.9% informed touching mouth nose and eyes 
with the unwashed hand is harmful. 70.6% are 
aware of the harmful effect of undercooked food. 
This survey reveals that 63.5% of the respondents 
are aware of the fact that there is no effective treat-
ment discovered yet for Coronavirus infection and 
according to the opinion of the respondents 71.3% 
thought quarantine is needed, but only 22.6% 
knew the duration of the quarantine period. 

Conclusion: 
Our study revealed that the general people of our 
country are still behind in the field of improving 
knowledge, attitude, and preparation skills. Most 
of the respondents (92.9%) heard the name of 

2019-nCov but their response to the type of infec-
tion was not satisfactory (47.6%). Though people 
responded as they knew sign symptoms (57.5%), 
all of them couldn’t mention them. The survey also 
shows that 35.2% of respondents had no knowl-
edge about transmission where preventive 
measures are based upon knowledge of transmis-
sion. Their knowledge of hand washing (84.8%), 
and using masks (85.4%) as preventive measures 
were satisfactory. But about 21% of respondents 
weren’t aware of touching objects and about 28% 
of respondents weren’t about touching poultry. To 
prevent the spread of infection, quarantine has so 
much importance but only 22.6% knew the quar-
antine period. So people do not have enough 
information about COVID-19 which is urgently 
required. As COVID-19 is declared a pandemic, 
everyone should give more emphasis on personal 
hygiene rather than becoming panicked. In an 
overpopulated country like ours, most of the 
people are rural and unaware of the fact. Overpop-
ulation, realism, and unawareness can lead to an 
explosion of this disease. So health ministry should 
take initiative to arrange seminars and meetings to 
increase awareness. The government should 
arrange for 14 days of isolation from the airport, 
and seaport for those who are coming from 
abroad.
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Introduction:
At present, the whole world is facing a global alarm-
ing condition which is caused by a virus known as 
Coronavirus. It became a headache due to its 
catastrophic effect all through the world. Recently 
some cases of pneumonia of unknown etiology have 
been reported that frightened the people of China at 
first which was caused by a new strain of coronavi-

rus. A novel strain of Coronavirus (temporarily 
named “2019-nCoV” by the World Health Organi-
zation) was first detected in December 2019 in 
Wuhan, a city in China’s Hubei province.1 Coronavi-
ruses are enveloped non-segmented positive- sense 
RNA viruses belonging to the order Nidovirales and 
the family Coronaviridae and subgenus Sarbecovirus 
and the subfamily Orthocoronavirinae.2 Human 

coronaviruses were first invented in the mid-1960s 
and were found in poultry along with viral bronchi-
tis. Six coronavirus species are known to cause 
human disease. Four viruses - 229E, OC43, NL63, 
and HKE1 are prevalent and typically cause common 
cold symptoms in immunocompetent individuals. 
The two other strains-Severe Acute Respiratory 
Syndrome Coronavirus (SARS-CoV) and Middle East 
Respiratory Syndrome (MERS-CoV) are zoonotic in 
origin. Coronaviruses are common in people, many 
different species, and animals including camels, 
cats, and bats. Rarely animal coronavirus can infect 
people and then spread between people such as with 
MERS-CoV, SARS-CoV, and now with 2019-CoV. All 
three of these viruses have their origin in bats. 
SARS-CoV was the causal agent of the Severe Acute 
Respiratory Syndrome outbreaks in 2002 and 2003 
in Guangdong province of China. MERS-CoV was 
the pathogen responsible for severe respiratory 
disease outbreaks in the Middle East in 2012.3 
SARS-CoV affected more than 8000 individuals and 
800 deaths and MERS-CoV infected about 2494 
individuals and caused 858 deaths worldwide.4 
Mortality rate for SARS-CoV is 10% and for 
MERS-CoV is 34%.In December 2019, a series of 
pneumonia cases of unknown cause emerged in 
Wuhan, Hubei, China with clinical features greatly 
in resemblance to viral pneumonia. Deep sequenc-
ing analysis from lower respiratory tract samples 
indicated a coronavirus which was named “2019 
Novel Coronavirus” (2019-nCoV). According to 
CDC, currently, the virus has been named 
“SARS-CoV-2” and the disease it causes has been 
named “Coronavirus disease 2019” (abbreviated as 
“COVID-19”).In late December 2019, several local 
health facilities reported clusters of patients with 
pneumonia of unknown cause that was epidemio-
logically linked to the seafood and wet animal 
wholesale market in Wuhan of China. Based on the 
last affected cases, it is seen that children from 0-10 
years, older people, immunosuppressed persons, 
and people suffering from chronic diseases like 
COPD, Diabetes, Asthma, CKD, etc. are more prone 
to be affected by a Coronavirus. The virus is thought 
to spread mainly from person to person via droplet of 
an infected person’s cough or sneeze, close personal 
contact (within 6 feet), touching, or handshaking. 
Touching objects or surfaces with the virus on them, 
taking unboiled meals, and sometimes fecal contam-
ination may occur. Moreover, travel to the agreed 
areas of human to human transmission within 14 
days and those who have a fever or a history of fever 

and acute respiratory infection are categorized as 
suspected cases. The infection caused by 
2019-nCoV is presented with fever, with or without 
recorded temperature along with headache, 
dyspnea, sore throat, radiographic evidence of pneu-
monia, low or normal white cell count or low 
lymphocyte count, no reduction in symptoms after 
antimicrobial treatment for 3 days.5 In humans, it 
commonly causes mild infections similar to the 
common cold and accounts for 10-30% of upper 
respiratory tract infections in adults.6 More serious 
infections are rare although Coronavirus can cause 
enteric and neurological diseases.7 The mean 
incubation period was 5.2 days. Though it starts with 
the common cold it can give rise to various compli-
cations like severe pneumonia, Acute Respiratory 
Distress Syndrome, sepsis, septic shock, multi-organ 
failure, and eventually can lead to death. The most 
effective way to discard this disease from being 
pandemic is through prevention. WHO recommend-
ed preventive measures include hand washing, using 
masks properly, checking temperature regularly, 
avoiding the large crowd and touching faces with 
uncleaned hands, taking properly cooked meals, and 
maintaining distance from people who are sick. Now 
being detected in 60 countries including the USA, it 
has been declared as a “Public Health Emergency of 
International Concern” on 30th January 2020 by 
IHREC of WHO. Bangladesh is also at risk of being 
affected due to traveling and economical purposes. 
For this reason, Bangladesh has to be prepared to 
fight against the virus and we should enrich our 
knowledge about 2019-nCoV. Therefore, the 
purpose of this study was to assess knowledge about 
“nCoV 2019” infection among the population of 
rural areas. A survey is an essential part of residential 
field site training, our aim was to know the level of 
knowledge among the population of Bangladesh. 
We performed this study in the rural and urban areas 
of Palashbari Upazilla, Gaibandha District. We 
hoped this study would help to evaluate knowledge 
about “nCoV 2019” infection through community 
participation. Thus we would be able to grow aware-
ness among people which would help us to prevent 
the spread of this infection in Bangladesh.

Methods: 
This descriptive type of cross-sectional study was 
conducted under the Department of Community 
Medicine, Rangpur Medical College, Rangpur from 
20th  January 2020 to  20th February 2020 to evaluate 
the knowledge about the 2019 Novel Coronavirus 

(2019-nCoV) infection among the population of 
Palashbari  Upazilla,  Gaibandha district.  A total of 
1010 respondents were selected conveniently from 5 
catchment areas, among them, 938 respondents 
heard the name of the disease and could complete the 
structured questionnaire. Data were collected through 
face-to-face interviews with a pre-tested structured 
questionnaire. All collected data were entered in the 
spreadsheet and statistically analyzed using the 
computer-based SPSS in 23.0 versions of windows.

Results: 
A total of 1010 respondents were selected conve-
niently from 5 catchment areas, among them, 938 
(92.9%) respondents heard the name of the 
disease. The highest numbers of respondents were 
in the age group 15 to 30 years (43.2%). Male and 
females were almost equally distributed. The 
majority of the respondents were housewives 
(39.2%). (Table-I)

Among 1010 respondents, 92.9% (938) respon-
dents heard the name 2019-nCoV Majority 
(61.4%)of 938 respondents said that the virus 
caused the disease and 34.9% were not informed 
about the causative organism. Most of them 
(47.6%) said that it was a respiratory tract infec-
tion. About 57.5% of respondents knew about the 
sign symptoms but only 26.6% of them could 
identify all sign symptoms satisfactorily. 32.5% of 
the respondents told fever, 15.6 % cough, 13.2% 
shortness of breath, and 6.5% sore throat. 40.8% 
were aware of the fact that it was transmitted 

through the air and 35.2% had no idea about the 
transmission route. Most of the respondents 
(31.2%) knew humans as the source of infection, 
19.8% of respondents had no knowledge and 
others told that wild animals, snakes, bats, cattle, 
and poultry could transmit the virus. (Table-II)

People’s knowledge about the preventive 
measures was not so unsatisfactory. A good 
percentage of respondents could tell about using 
masks (85.4%), hand washing (84.75%),avoid 
touching mouth nose and eyes with the unwashed 
hand (78.9%), avoid undercooked food (70.6% ), 
avoid touching  poultry and animals (71.2%) and 
the necessity to quarantine the suspected cases 
(71.3%), as beneficial for the prevention of Coro-
navirus infection but they had a lack of knowledge 
about the treatment (24.52%), 63.5% respondents 
knew that there was no treatment against Corona-
virus infection whereas  11.9% didn’t know about 
the treatment and only 22.6% had knowledge 
about the quarantine period. (Table-III).

Discussion:
WHO declared the COVID-19 pandemic as the 
virus affected more than 100 countries worldwide. 
More than 4000 people died already and both 
suspected and confirmed cases are rising day by 
day. The outbreak of COVID-19 has caused enor-
mous stress among the people.8 A timely under-
standing of the public’s knowledge, perception of 
this infection, and its influence on individual 
behavior and emotion is still lacking. Public 
knowledge, perception, precautionary behavior, 
and active social participation have been found to 
be important in the control of pandemics.9 Our 
study reveals that 91.9% of people heard the name 
of the 2019 novel Coronavirus, where males 
(50.1%) and females (49.9%) were equally distrib-
uted. 61.4% of the respondents could say virus as 
the causative organism but only 47.6% of the 
respondents said respiratory infection as the type 
of infection. To find out the suspected cases it is 
necessary to know about the signs and symptoms. 
10,11 57.5% of the respondents told that they 
knew about the sign symptoms but some people 
gave multiple answers. It is essential to know 
about the transmission12   to interrupt the spread of 
infection but 35.2% of the respondents couldn’t 
identify the way of transmission and only 26.7% of 
them could inform the actual source of infection as 
a bat. Most of them (31.2%) identified humans as 
the source of infection. As there is no definitive 
treatment discovered yet, prevention is the only 
way to control the outbreak of the infection, and 
maintenance of personal hygiene is the best possi-
ble way in this regard.13,14 About preventive 
measures, 84.8% of the respondents knew about 
hand washing, 85.4% about using a mask, 71.2% 
of the of them told that touching poultry is harmful, 
78.9% informed touching mouth nose and eyes 
with the unwashed hand is harmful. 70.6% are 
aware of the harmful effect of undercooked food. 
This survey reveals that 63.5% of the respondents 
are aware of the fact that there is no effective treat-
ment discovered yet for Coronavirus infection and 
according to the opinion of the respondents 71.3% 
thought quarantine is needed, but only 22.6% 
knew the duration of the quarantine period. 

Conclusion: 
Our study revealed that the general people of our 
country are still behind in the field of improving 
knowledge, attitude, and preparation skills. Most 
of the respondents (92.9%) heard the name of 

2019-nCov but their response to the type of infec-
tion was not satisfactory (47.6%). Though people 
responded as they knew sign symptoms (57.5%), 
all of them couldn’t mention them. The survey also 
shows that 35.2% of respondents had no knowl-
edge about transmission where preventive 
measures are based upon knowledge of transmis-
sion. Their knowledge of hand washing (84.8%), 
and using masks (85.4%) as preventive measures 
were satisfactory. But about 21% of respondents 
weren’t aware of touching objects and about 28% 
of respondents weren’t about touching poultry. To 
prevent the spread of infection, quarantine has so 
much importance but only 22.6% knew the quar-
antine period. So people do not have enough 
information about COVID-19 which is urgently 
required. As COVID-19 is declared a pandemic, 
everyone should give more emphasis on personal 
hygiene rather than becoming panicked. In an 
overpopulated country like ours, most of the 
people are rural and unaware of the fact. Overpop-
ulation, realism, and unawareness can lead to an 
explosion of this disease. So health ministry should 
take initiative to arrange seminars and meetings to 
increase awareness. The government should 
arrange for 14 days of isolation from the airport, 
and seaport for those who are coming from 
abroad.
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Socio-demographic
Characteristics Frequency Percentage %

Table-I: Socio-demographic Characteristics of the 
respondents (n=1010)

Sex  
Male 506 50.1
Female 504 49.9
Age (Years)  
15 to 30  436 43.2
31 to 50  418 41.4
51 to above  156 15.4
Occupation  
Farmer  123 12.2
Day Laborer  74 7.3
House wife  396 39.2
Service Holder  71 7.0
Business Man  139 13.8
Others  207 20.5
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Respondent's  knowledge Frequency Percentage %

Yes 938 92.9
No 72 7.1
knowledge about the organism (n=938)
Virus 576 61.4
Bacteria 70.7
Others 27 2.9
Not Known 328 34.9
knowledge about the type of infection (n=938)
Respiratory infection 446 47.6
Gastrointestinal infection 18 1.9
Skin infection 18 1.9
Others  40.4
Not known 452 48.2
knowledge about the sign & symptoms (n=938)
Yes 539 57.5
No 399 42.5
knowledge about the name of sign & symptoms (n=938)*
Fever 305 32.5
Cough 146 15.6
Shortness of breath 124 13.2
Sore throat 61 6.5
All 250 26.6
No  knowledge 399 42.5
knowledge about the transmission of infection (n=938)  
Air 383 40.8
Water 14 1.5
Food 54 5.8
Contact 78 8.3
Animal 68 7.2
Others 11 1.2
Not known 330 35.2
knowledge about the source of infection (n=938)*
Human 293 31.2
Wild animal 196 20.9
Snake 160 17.1
Bat 250 26.7
Others  50 5.3
Not known 186 19.8

Heard the name (n=1010)

Table-II: Distribution of the respondent's knowledge 
regarding 2019-nCoV (n=1010)

*Multiple answer tables



Introduction:
At present, the whole world is facing a global alarm-
ing condition which is caused by a virus known as 
Coronavirus. It became a headache due to its 
catastrophic effect all through the world. Recently 
some cases of pneumonia of unknown etiology have 
been reported that frightened the people of China at 
first which was caused by a new strain of coronavi-

rus. A novel strain of Coronavirus (temporarily 
named “2019-nCoV” by the World Health Organi-
zation) was first detected in December 2019 in 
Wuhan, a city in China’s Hubei province.1 Coronavi-
ruses are enveloped non-segmented positive- sense 
RNA viruses belonging to the order Nidovirales and 
the family Coronaviridae and subgenus Sarbecovirus 
and the subfamily Orthocoronavirinae.2 Human 

coronaviruses were first invented in the mid-1960s 
and were found in poultry along with viral bronchi-
tis. Six coronavirus species are known to cause 
human disease. Four viruses - 229E, OC43, NL63, 
and HKE1 are prevalent and typically cause common 
cold symptoms in immunocompetent individuals. 
The two other strains-Severe Acute Respiratory 
Syndrome Coronavirus (SARS-CoV) and Middle East 
Respiratory Syndrome (MERS-CoV) are zoonotic in 
origin. Coronaviruses are common in people, many 
different species, and animals including camels, 
cats, and bats. Rarely animal coronavirus can infect 
people and then spread between people such as with 
MERS-CoV, SARS-CoV, and now with 2019-CoV. All 
three of these viruses have their origin in bats. 
SARS-CoV was the causal agent of the Severe Acute 
Respiratory Syndrome outbreaks in 2002 and 2003 
in Guangdong province of China. MERS-CoV was 
the pathogen responsible for severe respiratory 
disease outbreaks in the Middle East in 2012.3 
SARS-CoV affected more than 8000 individuals and 
800 deaths and MERS-CoV infected about 2494 
individuals and caused 858 deaths worldwide.4 
Mortality rate for SARS-CoV is 10% and for 
MERS-CoV is 34%.In December 2019, a series of 
pneumonia cases of unknown cause emerged in 
Wuhan, Hubei, China with clinical features greatly 
in resemblance to viral pneumonia. Deep sequenc-
ing analysis from lower respiratory tract samples 
indicated a coronavirus which was named “2019 
Novel Coronavirus” (2019-nCoV). According to 
CDC, currently, the virus has been named 
“SARS-CoV-2” and the disease it causes has been 
named “Coronavirus disease 2019” (abbreviated as 
“COVID-19”).In late December 2019, several local 
health facilities reported clusters of patients with 
pneumonia of unknown cause that was epidemio-
logically linked to the seafood and wet animal 
wholesale market in Wuhan of China. Based on the 
last affected cases, it is seen that children from 0-10 
years, older people, immunosuppressed persons, 
and people suffering from chronic diseases like 
COPD, Diabetes, Asthma, CKD, etc. are more prone 
to be affected by a Coronavirus. The virus is thought 
to spread mainly from person to person via droplet of 
an infected person’s cough or sneeze, close personal 
contact (within 6 feet), touching, or handshaking. 
Touching objects or surfaces with the virus on them, 
taking unboiled meals, and sometimes fecal contam-
ination may occur. Moreover, travel to the agreed 
areas of human to human transmission within 14 
days and those who have a fever or a history of fever 

and acute respiratory infection are categorized as 
suspected cases. The infection caused by 
2019-nCoV is presented with fever, with or without 
recorded temperature along with headache, 
dyspnea, sore throat, radiographic evidence of pneu-
monia, low or normal white cell count or low 
lymphocyte count, no reduction in symptoms after 
antimicrobial treatment for 3 days.5 In humans, it 
commonly causes mild infections similar to the 
common cold and accounts for 10-30% of upper 
respiratory tract infections in adults.6 More serious 
infections are rare although Coronavirus can cause 
enteric and neurological diseases.7 The mean 
incubation period was 5.2 days. Though it starts with 
the common cold it can give rise to various compli-
cations like severe pneumonia, Acute Respiratory 
Distress Syndrome, sepsis, septic shock, multi-organ 
failure, and eventually can lead to death. The most 
effective way to discard this disease from being 
pandemic is through prevention. WHO recommend-
ed preventive measures include hand washing, using 
masks properly, checking temperature regularly, 
avoiding the large crowd and touching faces with 
uncleaned hands, taking properly cooked meals, and 
maintaining distance from people who are sick. Now 
being detected in 60 countries including the USA, it 
has been declared as a “Public Health Emergency of 
International Concern” on 30th January 2020 by 
IHREC of WHO. Bangladesh is also at risk of being 
affected due to traveling and economical purposes. 
For this reason, Bangladesh has to be prepared to 
fight against the virus and we should enrich our 
knowledge about 2019-nCoV. Therefore, the 
purpose of this study was to assess knowledge about 
“nCoV 2019” infection among the population of 
rural areas. A survey is an essential part of residential 
field site training, our aim was to know the level of 
knowledge among the population of Bangladesh. 
We performed this study in the rural and urban areas 
of Palashbari Upazilla, Gaibandha District. We 
hoped this study would help to evaluate knowledge 
about “nCoV 2019” infection through community 
participation. Thus we would be able to grow aware-
ness among people which would help us to prevent 
the spread of this infection in Bangladesh.

Methods: 
This descriptive type of cross-sectional study was 
conducted under the Department of Community 
Medicine, Rangpur Medical College, Rangpur from 
20th  January 2020 to  20th February 2020 to evaluate 
the knowledge about the 2019 Novel Coronavirus 

(2019-nCoV) infection among the population of 
Palashbari  Upazilla,  Gaibandha district.  A total of 
1010 respondents were selected conveniently from 5 
catchment areas, among them, 938 respondents 
heard the name of the disease and could complete the 
structured questionnaire. Data were collected through 
face-to-face interviews with a pre-tested structured 
questionnaire. All collected data were entered in the 
spreadsheet and statistically analyzed using the 
computer-based SPSS in 23.0 versions of windows.

Results: 
A total of 1010 respondents were selected conve-
niently from 5 catchment areas, among them, 938 
(92.9%) respondents heard the name of the 
disease. The highest numbers of respondents were 
in the age group 15 to 30 years (43.2%). Male and 
females were almost equally distributed. The 
majority of the respondents were housewives 
(39.2%). (Table-I)

Among 1010 respondents, 92.9% (938) respon-
dents heard the name 2019-nCoV Majority 
(61.4%)of 938 respondents said that the virus 
caused the disease and 34.9% were not informed 
about the causative organism. Most of them 
(47.6%) said that it was a respiratory tract infec-
tion. About 57.5% of respondents knew about the 
sign symptoms but only 26.6% of them could 
identify all sign symptoms satisfactorily. 32.5% of 
the respondents told fever, 15.6 % cough, 13.2% 
shortness of breath, and 6.5% sore throat. 40.8% 
were aware of the fact that it was transmitted 

through the air and 35.2% had no idea about the 
transmission route. Most of the respondents 
(31.2%) knew humans as the source of infection, 
19.8% of respondents had no knowledge and 
others told that wild animals, snakes, bats, cattle, 
and poultry could transmit the virus. (Table-II)

People’s knowledge about the preventive 
measures was not so unsatisfactory. A good 
percentage of respondents could tell about using 
masks (85.4%), hand washing (84.75%),avoid 
touching mouth nose and eyes with the unwashed 
hand (78.9%), avoid undercooked food (70.6% ), 
avoid touching  poultry and animals (71.2%) and 
the necessity to quarantine the suspected cases 
(71.3%), as beneficial for the prevention of Coro-
navirus infection but they had a lack of knowledge 
about the treatment (24.52%), 63.5% respondents 
knew that there was no treatment against Corona-
virus infection whereas  11.9% didn’t know about 
the treatment and only 22.6% had knowledge 
about the quarantine period. (Table-III).

Discussion:
WHO declared the COVID-19 pandemic as the 
virus affected more than 100 countries worldwide. 
More than 4000 people died already and both 
suspected and confirmed cases are rising day by 
day. The outbreak of COVID-19 has caused enor-
mous stress among the people.8 A timely under-
standing of the public’s knowledge, perception of 
this infection, and its influence on individual 
behavior and emotion is still lacking. Public 
knowledge, perception, precautionary behavior, 
and active social participation have been found to 
be important in the control of pandemics.9 Our 
study reveals that 91.9% of people heard the name 
of the 2019 novel Coronavirus, where males 
(50.1%) and females (49.9%) were equally distrib-
uted. 61.4% of the respondents could say virus as 
the causative organism but only 47.6% of the 
respondents said respiratory infection as the type 
of infection. To find out the suspected cases it is 
necessary to know about the signs and symptoms. 
10,11 57.5% of the respondents told that they 
knew about the sign symptoms but some people 
gave multiple answers. It is essential to know 
about the transmission12   to interrupt the spread of 
infection but 35.2% of the respondents couldn’t 
identify the way of transmission and only 26.7% of 
them could inform the actual source of infection as 
a bat. Most of them (31.2%) identified humans as 
the source of infection. As there is no definitive 
treatment discovered yet, prevention is the only 
way to control the outbreak of the infection, and 
maintenance of personal hygiene is the best possi-
ble way in this regard.13,14 About preventive 
measures, 84.8% of the respondents knew about 
hand washing, 85.4% about using a mask, 71.2% 
of the of them told that touching poultry is harmful, 
78.9% informed touching mouth nose and eyes 
with the unwashed hand is harmful. 70.6% are 
aware of the harmful effect of undercooked food. 
This survey reveals that 63.5% of the respondents 
are aware of the fact that there is no effective treat-
ment discovered yet for Coronavirus infection and 
according to the opinion of the respondents 71.3% 
thought quarantine is needed, but only 22.6% 
knew the duration of the quarantine period. 

Conclusion: 
Our study revealed that the general people of our 
country are still behind in the field of improving 
knowledge, attitude, and preparation skills. Most 
of the respondents (92.9%) heard the name of 

2019-nCov but their response to the type of infec-
tion was not satisfactory (47.6%). Though people 
responded as they knew sign symptoms (57.5%), 
all of them couldn’t mention them. The survey also 
shows that 35.2% of respondents had no knowl-
edge about transmission where preventive 
measures are based upon knowledge of transmis-
sion. Their knowledge of hand washing (84.8%), 
and using masks (85.4%) as preventive measures 
were satisfactory. But about 21% of respondents 
weren’t aware of touching objects and about 28% 
of respondents weren’t about touching poultry. To 
prevent the spread of infection, quarantine has so 
much importance but only 22.6% knew the quar-
antine period. So people do not have enough 
information about COVID-19 which is urgently 
required. As COVID-19 is declared a pandemic, 
everyone should give more emphasis on personal 
hygiene rather than becoming panicked. In an 
overpopulated country like ours, most of the 
people are rural and unaware of the fact. Overpop-
ulation, realism, and unawareness can lead to an 
explosion of this disease. So health ministry should 
take initiative to arrange seminars and meetings to 
increase awareness. The government should 
arrange for 14 days of isolation from the airport, 
and seaport for those who are coming from 
abroad.
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Yes 801 85.4
No 74 7.9
Not known 63 6.7
Knowledge about hand washing as a preventive measure
Yes 796 84.8
No 71 7.6
Not known 71 7.6
knowledge about touching mouth nose and eyes 
with the unwashed hand is harmful
Yes 740 78.9
Not known 198 21.1
knowledge about the harmful effect of undercooked 
food  
Yes 662 70.6
Not known 276 29.4
knowledge about touching  poultry and animals is harmful  
Yes 668 71.2
No 137 14.6
Not known 133 14.2
knowledge about the necessity to quarantine the suspected cases 
Yes 669 71.3
No 69 7.4
Not known 200 21.3
Knowledge about  quarantine period 212 22.6
Knowledge about the treatment of coronavirus infection 

Had treatment against coronavirus  230 24.5

No  treatment against coronavirus 596 63.5
Not known about  treatment against
Corona virus 112 11.9

Respondent's knowledge
regarding prevention and
treatment

Frequency Percentage %

Knowledge about the beneficial effect of using a mask

Table-III: Respondent's knowledge regarding 
prevention and treatment of 2019-nCoV (n=938)
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Knowledge About nCOVID-2019 Among the Population



Introduction:
At present, the whole world is facing a global alarm-
ing condition which is caused by a virus known as 
Coronavirus. It became a headache due to its 
catastrophic effect all through the world. Recently 
some cases of pneumonia of unknown etiology have 
been reported that frightened the people of China at 
first which was caused by a new strain of coronavi-

rus. A novel strain of Coronavirus (temporarily 
named “2019-nCoV” by the World Health Organi-
zation) was first detected in December 2019 in 
Wuhan, a city in China’s Hubei province.1 Coronavi-
ruses are enveloped non-segmented positive- sense 
RNA viruses belonging to the order Nidovirales and 
the family Coronaviridae and subgenus Sarbecovirus 
and the subfamily Orthocoronavirinae.2 Human 

coronaviruses were first invented in the mid-1960s 
and were found in poultry along with viral bronchi-
tis. Six coronavirus species are known to cause 
human disease. Four viruses - 229E, OC43, NL63, 
and HKE1 are prevalent and typically cause common 
cold symptoms in immunocompetent individuals. 
The two other strains-Severe Acute Respiratory 
Syndrome Coronavirus (SARS-CoV) and Middle East 
Respiratory Syndrome (MERS-CoV) are zoonotic in 
origin. Coronaviruses are common in people, many 
different species, and animals including camels, 
cats, and bats. Rarely animal coronavirus can infect 
people and then spread between people such as with 
MERS-CoV, SARS-CoV, and now with 2019-CoV. All 
three of these viruses have their origin in bats. 
SARS-CoV was the causal agent of the Severe Acute 
Respiratory Syndrome outbreaks in 2002 and 2003 
in Guangdong province of China. MERS-CoV was 
the pathogen responsible for severe respiratory 
disease outbreaks in the Middle East in 2012.3 
SARS-CoV affected more than 8000 individuals and 
800 deaths and MERS-CoV infected about 2494 
individuals and caused 858 deaths worldwide.4 
Mortality rate for SARS-CoV is 10% and for 
MERS-CoV is 34%.In December 2019, a series of 
pneumonia cases of unknown cause emerged in 
Wuhan, Hubei, China with clinical features greatly 
in resemblance to viral pneumonia. Deep sequenc-
ing analysis from lower respiratory tract samples 
indicated a coronavirus which was named “2019 
Novel Coronavirus” (2019-nCoV). According to 
CDC, currently, the virus has been named 
“SARS-CoV-2” and the disease it causes has been 
named “Coronavirus disease 2019” (abbreviated as 
“COVID-19”).In late December 2019, several local 
health facilities reported clusters of patients with 
pneumonia of unknown cause that was epidemio-
logically linked to the seafood and wet animal 
wholesale market in Wuhan of China. Based on the 
last affected cases, it is seen that children from 0-10 
years, older people, immunosuppressed persons, 
and people suffering from chronic diseases like 
COPD, Diabetes, Asthma, CKD, etc. are more prone 
to be affected by a Coronavirus. The virus is thought 
to spread mainly from person to person via droplet of 
an infected person’s cough or sneeze, close personal 
contact (within 6 feet), touching, or handshaking. 
Touching objects or surfaces with the virus on them, 
taking unboiled meals, and sometimes fecal contam-
ination may occur. Moreover, travel to the agreed 
areas of human to human transmission within 14 
days and those who have a fever or a history of fever 

and acute respiratory infection are categorized as 
suspected cases. The infection caused by 
2019-nCoV is presented with fever, with or without 
recorded temperature along with headache, 
dyspnea, sore throat, radiographic evidence of pneu-
monia, low or normal white cell count or low 
lymphocyte count, no reduction in symptoms after 
antimicrobial treatment for 3 days.5 In humans, it 
commonly causes mild infections similar to the 
common cold and accounts for 10-30% of upper 
respiratory tract infections in adults.6 More serious 
infections are rare although Coronavirus can cause 
enteric and neurological diseases.7 The mean 
incubation period was 5.2 days. Though it starts with 
the common cold it can give rise to various compli-
cations like severe pneumonia, Acute Respiratory 
Distress Syndrome, sepsis, septic shock, multi-organ 
failure, and eventually can lead to death. The most 
effective way to discard this disease from being 
pandemic is through prevention. WHO recommend-
ed preventive measures include hand washing, using 
masks properly, checking temperature regularly, 
avoiding the large crowd and touching faces with 
uncleaned hands, taking properly cooked meals, and 
maintaining distance from people who are sick. Now 
being detected in 60 countries including the USA, it 
has been declared as a “Public Health Emergency of 
International Concern” on 30th January 2020 by 
IHREC of WHO. Bangladesh is also at risk of being 
affected due to traveling and economical purposes. 
For this reason, Bangladesh has to be prepared to 
fight against the virus and we should enrich our 
knowledge about 2019-nCoV. Therefore, the 
purpose of this study was to assess knowledge about 
“nCoV 2019” infection among the population of 
rural areas. A survey is an essential part of residential 
field site training, our aim was to know the level of 
knowledge among the population of Bangladesh. 
We performed this study in the rural and urban areas 
of Palashbari Upazilla, Gaibandha District. We 
hoped this study would help to evaluate knowledge 
about “nCoV 2019” infection through community 
participation. Thus we would be able to grow aware-
ness among people which would help us to prevent 
the spread of this infection in Bangladesh.

Methods: 
This descriptive type of cross-sectional study was 
conducted under the Department of Community 
Medicine, Rangpur Medical College, Rangpur from 
20th  January 2020 to  20th February 2020 to evaluate 
the knowledge about the 2019 Novel Coronavirus 

(2019-nCoV) infection among the population of 
Palashbari  Upazilla,  Gaibandha district.  A total of 
1010 respondents were selected conveniently from 5 
catchment areas, among them, 938 respondents 
heard the name of the disease and could complete the 
structured questionnaire. Data were collected through 
face-to-face interviews with a pre-tested structured 
questionnaire. All collected data were entered in the 
spreadsheet and statistically analyzed using the 
computer-based SPSS in 23.0 versions of windows.

Results: 
A total of 1010 respondents were selected conve-
niently from 5 catchment areas, among them, 938 
(92.9%) respondents heard the name of the 
disease. The highest numbers of respondents were 
in the age group 15 to 30 years (43.2%). Male and 
females were almost equally distributed. The 
majority of the respondents were housewives 
(39.2%). (Table-I)

Among 1010 respondents, 92.9% (938) respon-
dents heard the name 2019-nCoV Majority 
(61.4%)of 938 respondents said that the virus 
caused the disease and 34.9% were not informed 
about the causative organism. Most of them 
(47.6%) said that it was a respiratory tract infec-
tion. About 57.5% of respondents knew about the 
sign symptoms but only 26.6% of them could 
identify all sign symptoms satisfactorily. 32.5% of 
the respondents told fever, 15.6 % cough, 13.2% 
shortness of breath, and 6.5% sore throat. 40.8% 
were aware of the fact that it was transmitted 

through the air and 35.2% had no idea about the 
transmission route. Most of the respondents 
(31.2%) knew humans as the source of infection, 
19.8% of respondents had no knowledge and 
others told that wild animals, snakes, bats, cattle, 
and poultry could transmit the virus. (Table-II)

People’s knowledge about the preventive 
measures was not so unsatisfactory. A good 
percentage of respondents could tell about using 
masks (85.4%), hand washing (84.75%),avoid 
touching mouth nose and eyes with the unwashed 
hand (78.9%), avoid undercooked food (70.6% ), 
avoid touching  poultry and animals (71.2%) and 
the necessity to quarantine the suspected cases 
(71.3%), as beneficial for the prevention of Coro-
navirus infection but they had a lack of knowledge 
about the treatment (24.52%), 63.5% respondents 
knew that there was no treatment against Corona-
virus infection whereas  11.9% didn’t know about 
the treatment and only 22.6% had knowledge 
about the quarantine period. (Table-III).

Discussion:
WHO declared the COVID-19 pandemic as the 
virus affected more than 100 countries worldwide. 
More than 4000 people died already and both 
suspected and confirmed cases are rising day by 
day. The outbreak of COVID-19 has caused enor-
mous stress among the people.8 A timely under-
standing of the public’s knowledge, perception of 
this infection, and its influence on individual 
behavior and emotion is still lacking. Public 
knowledge, perception, precautionary behavior, 
and active social participation have been found to 
be important in the control of pandemics.9 Our 
study reveals that 91.9% of people heard the name 
of the 2019 novel Coronavirus, where males 
(50.1%) and females (49.9%) were equally distrib-
uted. 61.4% of the respondents could say virus as 
the causative organism but only 47.6% of the 
respondents said respiratory infection as the type 
of infection. To find out the suspected cases it is 
necessary to know about the signs and symptoms. 
10,11 57.5% of the respondents told that they 
knew about the sign symptoms but some people 
gave multiple answers. It is essential to know 
about the transmission12   to interrupt the spread of 
infection but 35.2% of the respondents couldn’t 
identify the way of transmission and only 26.7% of 
them could inform the actual source of infection as 
a bat. Most of them (31.2%) identified humans as 
the source of infection. As there is no definitive 
treatment discovered yet, prevention is the only 
way to control the outbreak of the infection, and 
maintenance of personal hygiene is the best possi-
ble way in this regard.13,14 About preventive 
measures, 84.8% of the respondents knew about 
hand washing, 85.4% about using a mask, 71.2% 
of the of them told that touching poultry is harmful, 
78.9% informed touching mouth nose and eyes 
with the unwashed hand is harmful. 70.6% are 
aware of the harmful effect of undercooked food. 
This survey reveals that 63.5% of the respondents 
are aware of the fact that there is no effective treat-
ment discovered yet for Coronavirus infection and 
according to the opinion of the respondents 71.3% 
thought quarantine is needed, but only 22.6% 
knew the duration of the quarantine period. 

Conclusion: 
Our study revealed that the general people of our 
country are still behind in the field of improving 
knowledge, attitude, and preparation skills. Most 
of the respondents (92.9%) heard the name of 

2019-nCov but their response to the type of infec-
tion was not satisfactory (47.6%). Though people 
responded as they knew sign symptoms (57.5%), 
all of them couldn’t mention them. The survey also 
shows that 35.2% of respondents had no knowl-
edge about transmission where preventive 
measures are based upon knowledge of transmis-
sion. Their knowledge of hand washing (84.8%), 
and using masks (85.4%) as preventive measures 
were satisfactory. But about 21% of respondents 
weren’t aware of touching objects and about 28% 
of respondents weren’t about touching poultry. To 
prevent the spread of infection, quarantine has so 
much importance but only 22.6% knew the quar-
antine period. So people do not have enough 
information about COVID-19 which is urgently 
required. As COVID-19 is declared a pandemic, 
everyone should give more emphasis on personal 
hygiene rather than becoming panicked. In an 
overpopulated country like ours, most of the 
people are rural and unaware of the fact. Overpop-
ulation, realism, and unawareness can lead to an 
explosion of this disease. So health ministry should 
take initiative to arrange seminars and meetings to 
increase awareness. The government should 
arrange for 14 days of isolation from the airport, 
and seaport for those who are coming from 
abroad.
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Introduction:
Eating disorders are common medical behavioral 
disorders associated with significant physical, 
mental and social morbidity and mortality.1 The 
prevalence of eating disorders are estimated to 
occur in 5-10 million young adult women and one 
million males in US, but the actual figure is much 
bigger.2 People from all cultures and backgrounds 
are suffering from eating disorders.3 Eating disor-
ders are frequently missed by primary care clini-
cians because patients always feel shyness to 
discuss their behaviors related to food. Only a high 
degree of suspicion and screening questions can 
detect eating disorders at initial stage. The 

incidence of bulimia nervosa is decreasing and it is 
relatively the same in anorexia nervosa but among 
younger groups it to be going up.4 Among psychi-
atric illness, anorexia nervosa has the highest 
mortality rate, about 10% at 10 years of diagnosis 
may be due to suicide, infection or other effects of 
chronic starvation.5 Mortality due to bulimia 
nervosa is less, about 1% at 10 years of diagnosis.6

Risk Factors: 
None is protected for developing an eating disor-
der but certain personalities are at higher risk. 
Females are more prone to develop anorexia 
nervosa and bulimia nervosa than males and it 

commonly occurs at teenage and young adults.7 
People of certain professions like media reporting, 
acting, dancing, modeling etc are at higher risk. 
Some studies found that early life physical or 
sexual abuse acts as a predisposing factor for 
developing eating disorders.8 Both anorexia nervo-
sa and bulimia nervosa are more common among 
family members than in the general population 
and atypical eating disorders (i.e., binge-eating) 
also have familial heritance.9 Serotonin dysregula-
tion is an associated factor of eating disorders. 
Studies suggest that serotonin promotes satiety 
responses, which is impaired in bulimics.10 Com-
pulsive exercise also related to changes of 
serotonin regulation promoted by food restric-
tion.11 Serotonin dysregulation also found in sever-
al psychiatric disorders occurring in bulimia or 
close to bulimia such as substance abuse, depres-
sion, anxiety, and suicidality etc.12-14 

Screening of Eating disorders: 
Clinicians should methodically screen for eating 
disorders as part of a general health assessment. 
All clinicians should ask about eating habits (such 
as dieting, binge-eating, and weight control behav-
iors etc) and weight concerns in high risk groups, 
even when they have no concerns about eating or 
weight. Direct questioning by the provider is 
necessary to detect the unnoticed symptoms of an 
eating disorder.
A 5-questions assessment tool, the ‘SCOFF’ may 
be helpful in identifying eating disorders, especial-
ly anorexia nervosa and bulimia nervosa.15 A 
recent meta-analysis of 25 studies using SCOFF 
questionnaire, found a sensitivity of 86% and a 
specificity of 83%.16 Eating disorders are difficult 
to prevent, but early recognition and treatment are 
recommended to improve outcomes.

SCOFF Questionnaire:15

1. Do you ever make yourself sick because you 
feel uncomfortably full?

2. Do you worry you have lost control over how 
much you eat?

3. Have you recently lost more than one stone (14 
lb) in a 3-month period?

4. Do you believe yourself to be fat when others 
say you are too thin?

5. Would you say that food dominates your life?
[1 point for every “yes” answer; a score ≥2 
indicates probable anorexia nervosa or bulimia 
nervosa]

Types of Eating Disorder:
The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5)17 and the Interna-
tional Classification of Diseases, 11th Revision 
(ICD-11)18 list 6 distinct eating disorders which are 
very similar in both manuals but not quite identi-
cal. According to DSM-5, eating disorders are 1) 
Anorexia nervosa, 2) Bulimia nervosa, 3) 
Binge-eating disorder (BED), 4) Avoidant/restric-
tive food intake disorder (ARFID), 5) Rumination 
disorder and 6) Pica.

1) Anorexia nervosa: anorexia nervosa is charac-
terized by persistent restriction of food intake 
resulting in maintenance of a body weight 
below the normal range for the person's age 
and height, fear of increasing weight or 
becoming fat despite in normal/ underweight 
and a disturbance in the way one's weight or 
shape is perceived.19

2) Bulimia nervosa: bulimia nervosa is character-
ized by recurrent episodes of binge-eating 
along with exaggerated compensatory behav-
iors aimed at preventing weight gain, such as 
self-induced vomiting. Bulimia nervosa is also 
associated with self-evaluation unduly influ-
enced by body shape and weight.20

3) Binge eating disorder: BED defined as recur-
rent episodes of binge eating (i.e., eat a large 
volume of food in a brief period with a sense 
of loss of control while eating) associated with 
severe distress about the eating behavior.20

4) Avoidant/restrictive food intake disorder: 
ARFID is characterized by the avoidance of 
foods or specific foods, based on their sensory 
qualities and is associated with marked nutri-
tional disturbances of psychosocial function-
ing.

5) Rumination disorder: This disorder is charac-
terized by repeated regurgitation of food that 
has been eaten.

6) Pica: Pica is characterized by the persistent 
ingestion of nonnutritive and nonfood materi-
als.

Differential Diagnosis (DD): 
The DDs for anorexia nervosa includes medical 
and psychiatric conditions associated with weight 
loss like chronic infections, cancer, intestinal 
diseases, endocrinopathies and depression etc. 
The DDs related to bulimia nervosa include 
diseases that cause vomiting or diarrhea.             

Associated conditions:
Persons with anorexia nervosa, bulimia nervosa, 
and BED are commonly suffering from some 
degree of depression. High rate of suicide, anxiety 
disorders and obsessive-compulsive disorder are 
frequently associated with anorexia nervosa. 
Substance, alcohol and illicit drug abuse are 
common among persons who binge or purge. 

Complications of Eating Disorders:
The complications of eating disorders vary accord-
ing to the type of the eating disorders.

1) Electrolyte Imbalances:
 Electrolyte abnormalities are common in 

eating disorders due to fluid loss and restric-
tion. The most common complication is hypo-
kalemia cardiac because of self-induced 
vomiting and diuretic or laxative abuse. 
Though serum level is normal, intracellular 
low potassium is enough to create symptoms 
such as constipation, myopathy and nephrop-
athy. Hypomagnesaemia is common and may 
be a restoring factor of potassium.21 Hypo-
phosphatemia can occur due to oral or paren-
teral refeeding, vomiting, excessive exercise, 
laxative, diuretic, or antacid use and 
binge-eating.22, 23

2) Cardiovascular abnormalities:
 Cardiovascular problems are particularly as a 

result of electrolyte abnormalities. Bradycar-
dia, hypotension, orthostatic hypotension, 

dizziness, fainting and ventricular arrhythmias 
leading to death often occur as a result of 
starvation and dehydration.24

3) Gastrointestinal disorders:
 Gastrointestinal complications include 

submandibular and parotid swelling, esopha-
gitis, esophageal spasm, tear and potentially 
fatal ruptures occurring from constant vomit-
ing habit. Acute pancreatitis, loss of peristalsis, 
delayed gastric emptying, increased transit 
time, constipation, IBS, steatorrhea, and mela-
nosis coli may occur as a result of binge 
eating, food restriction, laxative abuse, 
electrolyte imbalance and dehydration.24

4) Endocrine dysregulation:
 Hypothalamic-Pituitary-Adrenal axis: 

Sustained elevations of cortisol as a result of 
starvation have been documented in anorexic 
patients in multiple studies; along with propor-
tionate decreased of DHEA and androstenedi-
one but cortisol level remains normal in 
bulimia nervosa. 25

 Blood Sugar Metabolism and Diabetes Melli-
tus: A group of anorexic females displayed 
lower fasting and postprandial glucose levels 
compared to healthy females after ingesting of 
a 75 gram glucose load. The incidence of 
eating disorders in young females with type-1 
diabetes is significantly common than in 
non-diabetic women. 26

5) Nutrient Deficiencies:
 A number of researches found symptoms of 

zinc deficiency, including weight loss, low 
appetite, dermatitis, amenorrhea and depres-
sion in anorexics.27 Thiamine deficiency has 
been noted in 38% of a sample of anorexics 
using erythrocyte transketolase activation as 
well as riboflavin deficiency due to deficiency 
of conversion cofactors.28

Treatment:
Treatments for eating disorders depend on its types 
and focus on behavioral change, targeting normal-
izes the weight and eating habits. Depending on 
the severity of malnutrition and associated medical 
conditions, eating disorders may be treated in 
various settings, includes outpatient, partial hospi-
talization and inpatient settings.

1) Psychotherapy:
 Cognitive behavioral therapy (CBT): CBT has 

been found to be beneficial for the treatment 
of bulimia nervosa and BED. CBT aims to 
interrupt problematic behaviors by helping the 
patients to challenge their distorted thoughts 
that contribute to maintain abnormal eating 
behaviors. It helps to reduce undue thoughts 
about body shape and weight and changing 
abnormal dieting with normal eating habits. 
Manual based CBT is the mostly experienced 
treatment for bulimia nervosa and CBT is help-
ful in the remission of binge eating about 
30-50%.29 

 Family-based treatment (FBT): FBT is consid-
ered to be most effective for adolescents and 
young adults with anorexia nervosa. In manu-
al-based treatment, nutritional therapy and 
recovery is accessed by trained family mem-
bers.30

 Specialist supportive clinical management 
(SSCM): SSCM is outpatient based psychother-
apy for anorexia nervosa, aims to improve 
symptoms by targeting weight restoration 
through a collaborative psychotherapeutic 
schedule.31 This therapy consists of psychoed-
ucation, weight monitoring and addressing 
targeted symptoms, driven by a clinician 
expertise in psychotherapy as well as experi-
enced in the management of anorexia nervosa. 

2) Patient Education: 
 All patients should be educated about the 

medical complications such as anorexia 
nervosa; bulimia nervosa as well as BED is 
associated with high mortality rates that 
involve significant cardiovascular, dermato-
logic, gastrointestinal, endocrine and nutri-
tional risks. 

3) Pharmacotherapy: 
 Evidence indicates that antidepressants help 

decreasing aberrant behaviors in bulimics, 
regardless of whether depression is present. 
TCAs, MAOIs, and SSRIs have been reported 
to be more helpful than placebo for bulimia 
nervosa. Fluoxetine is indicated by the US 
Food and Drug Administration for treatment of 
this disorder.32 Bupropion and topiramate are 
also effective in bulimia nervosa.33 It is recom-
mended that CBT is the first line treatment 
option for bulimia nervosa and medication in 
addition to psychotherapy when CBT alone is 
unhelpful or severe depression is present.

Prognosis: 
Overall rates of improvement are higher in young-
er anorexics but among adults anorexics, 30-50% 
of patients treated in the hospital with good 
outcome require rehospitalization within 1 year of 
discharge.34 Limited data regarding long-term 
outcomes of bulimia nervosa but some studies 
found a recovery rate of 50% after 5- 6 years of 
diagnosis.35

Conclusion:
Since the incidence of eating disordered patients 
in appears to be rising, it is a time demanding issue 
to deliver multidisciplinary treatment for them. As 
eating disorders frequently involve multi-system 
disorders such as gastrointestinal, neurological 
and endocrine, early screening and assessment of 
patients with eating disorders is essential, especial-
ly in private practice settings.
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Abstract
Eating disorders are common and frequently missed behavioral 
disorders associated with significant physical, mental and social 
morbidity and mortality. Among psychiatric illness, mortality rate of 
anorexia nervosa and bulimia nervosa is about 10% and 1% at 10 years 
of diagnosis respectively. All clinicians should ask about eating habits 
(such as dieting, binge-eating, and weight control behaviors etc) and 
weight concerns in high risk groups, even when they have no concerns 
about eating or weight. The DSM-5 and ICD-11 list 6 distinct eating 
disorders: 1) Anorexia nervosa, 2) Bulimia nervosa, 3) Binge-eating 
disorder (BED), 4) Avoidant/restrictive food intake disorder (ARFID), 5) 
Rumination disorder and 6) Pica. Since the incidence of eating 
disordered patients in appears to be rising, it is a time demanding issue 
to deliver multidisciplinary treatment for them. As eating disorders 
frequently involve multi-system disorders such as gastrointestinal, 
neurological and endocrine, early screening and assessment of patients 
with eating disorders is essential. Treatments for eating disorders 
depend on its types and focus on behavioral change, targeting normaliz-
es the weight and eating habits. Depending on the severity of malnutri-
tion and associated medical conditions, eating disorders may be treated 
with patient education , cognitive behavioral therapy (CBT), 
family-based treatment (FBT), specialist supportive clinical management 
(SSCM) and Pharmacotherapy (TCAs, MAOIs, and SSRIs).
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Introduction:
Eating disorders are common medical behavioral 
disorders associated with significant physical, 
mental and social morbidity and mortality.1 The 
prevalence of eating disorders are estimated to 
occur in 5-10 million young adult women and one 
million males in US, but the actual figure is much 
bigger.2 People from all cultures and backgrounds 
are suffering from eating disorders.3 Eating disor-
ders are frequently missed by primary care clini-
cians because patients always feel shyness to 
discuss their behaviors related to food. Only a high 
degree of suspicion and screening questions can 
detect eating disorders at initial stage. The 

incidence of bulimia nervosa is decreasing and it is 
relatively the same in anorexia nervosa but among 
younger groups it to be going up.4 Among psychi-
atric illness, anorexia nervosa has the highest 
mortality rate, about 10% at 10 years of diagnosis 
may be due to suicide, infection or other effects of 
chronic starvation.5 Mortality due to bulimia 
nervosa is less, about 1% at 10 years of diagnosis.6

Risk Factors: 
None is protected for developing an eating disor-
der but certain personalities are at higher risk. 
Females are more prone to develop anorexia 
nervosa and bulimia nervosa than males and it 

commonly occurs at teenage and young adults.7 
People of certain professions like media reporting, 
acting, dancing, modeling etc are at higher risk. 
Some studies found that early life physical or 
sexual abuse acts as a predisposing factor for 
developing eating disorders.8 Both anorexia nervo-
sa and bulimia nervosa are more common among 
family members than in the general population 
and atypical eating disorders (i.e., binge-eating) 
also have familial heritance.9 Serotonin dysregula-
tion is an associated factor of eating disorders. 
Studies suggest that serotonin promotes satiety 
responses, which is impaired in bulimics.10 Com-
pulsive exercise also related to changes of 
serotonin regulation promoted by food restric-
tion.11 Serotonin dysregulation also found in sever-
al psychiatric disorders occurring in bulimia or 
close to bulimia such as substance abuse, depres-
sion, anxiety, and suicidality etc.12-14 

Screening of Eating disorders: 
Clinicians should methodically screen for eating 
disorders as part of a general health assessment. 
All clinicians should ask about eating habits (such 
as dieting, binge-eating, and weight control behav-
iors etc) and weight concerns in high risk groups, 
even when they have no concerns about eating or 
weight. Direct questioning by the provider is 
necessary to detect the unnoticed symptoms of an 
eating disorder.
A 5-questions assessment tool, the ‘SCOFF’ may 
be helpful in identifying eating disorders, especial-
ly anorexia nervosa and bulimia nervosa.15 A 
recent meta-analysis of 25 studies using SCOFF 
questionnaire, found a sensitivity of 86% and a 
specificity of 83%.16 Eating disorders are difficult 
to prevent, but early recognition and treatment are 
recommended to improve outcomes.

SCOFF Questionnaire:15

1. Do you ever make yourself sick because you 
feel uncomfortably full?

2. Do you worry you have lost control over how 
much you eat?

3. Have you recently lost more than one stone (14 
lb) in a 3-month period?

4. Do you believe yourself to be fat when others 
say you are too thin?

5. Would you say that food dominates your life?
[1 point for every “yes” answer; a score ≥2 
indicates probable anorexia nervosa or bulimia 
nervosa]

Types of Eating Disorder:
The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5)17 and the Interna-
tional Classification of Diseases, 11th Revision 
(ICD-11)18 list 6 distinct eating disorders which are 
very similar in both manuals but not quite identi-
cal. According to DSM-5, eating disorders are 1) 
Anorexia nervosa, 2) Bulimia nervosa, 3) 
Binge-eating disorder (BED), 4) Avoidant/restric-
tive food intake disorder (ARFID), 5) Rumination 
disorder and 6) Pica.

1) Anorexia nervosa: anorexia nervosa is charac-
terized by persistent restriction of food intake 
resulting in maintenance of a body weight 
below the normal range for the person's age 
and height, fear of increasing weight or 
becoming fat despite in normal/ underweight 
and a disturbance in the way one's weight or 
shape is perceived.19

2) Bulimia nervosa: bulimia nervosa is character-
ized by recurrent episodes of binge-eating 
along with exaggerated compensatory behav-
iors aimed at preventing weight gain, such as 
self-induced vomiting. Bulimia nervosa is also 
associated with self-evaluation unduly influ-
enced by body shape and weight.20

3) Binge eating disorder: BED defined as recur-
rent episodes of binge eating (i.e., eat a large 
volume of food in a brief period with a sense 
of loss of control while eating) associated with 
severe distress about the eating behavior.20

4) Avoidant/restrictive food intake disorder: 
ARFID is characterized by the avoidance of 
foods or specific foods, based on their sensory 
qualities and is associated with marked nutri-
tional disturbances of psychosocial function-
ing.

5) Rumination disorder: This disorder is charac-
terized by repeated regurgitation of food that 
has been eaten.

6) Pica: Pica is characterized by the persistent 
ingestion of nonnutritive and nonfood materi-
als.

Differential Diagnosis (DD): 
The DDs for anorexia nervosa includes medical 
and psychiatric conditions associated with weight 
loss like chronic infections, cancer, intestinal 
diseases, endocrinopathies and depression etc. 
The DDs related to bulimia nervosa include 
diseases that cause vomiting or diarrhea.             

Associated conditions:
Persons with anorexia nervosa, bulimia nervosa, 
and BED are commonly suffering from some 
degree of depression. High rate of suicide, anxiety 
disorders and obsessive-compulsive disorder are 
frequently associated with anorexia nervosa. 
Substance, alcohol and illicit drug abuse are 
common among persons who binge or purge. 

Complications of Eating Disorders:
The complications of eating disorders vary accord-
ing to the type of the eating disorders.

1) Electrolyte Imbalances:
 Electrolyte abnormalities are common in 

eating disorders due to fluid loss and restric-
tion. The most common complication is hypo-
kalemia cardiac because of self-induced 
vomiting and diuretic or laxative abuse. 
Though serum level is normal, intracellular 
low potassium is enough to create symptoms 
such as constipation, myopathy and nephrop-
athy. Hypomagnesaemia is common and may 
be a restoring factor of potassium.21 Hypo-
phosphatemia can occur due to oral or paren-
teral refeeding, vomiting, excessive exercise, 
laxative, diuretic, or antacid use and 
binge-eating.22, 23

2) Cardiovascular abnormalities:
 Cardiovascular problems are particularly as a 

result of electrolyte abnormalities. Bradycar-
dia, hypotension, orthostatic hypotension, 

dizziness, fainting and ventricular arrhythmias 
leading to death often occur as a result of 
starvation and dehydration.24

3) Gastrointestinal disorders:
 Gastrointestinal complications include 

submandibular and parotid swelling, esopha-
gitis, esophageal spasm, tear and potentially 
fatal ruptures occurring from constant vomit-
ing habit. Acute pancreatitis, loss of peristalsis, 
delayed gastric emptying, increased transit 
time, constipation, IBS, steatorrhea, and mela-
nosis coli may occur as a result of binge 
eating, food restriction, laxative abuse, 
electrolyte imbalance and dehydration.24

4) Endocrine dysregulation:
 Hypothalamic-Pituitary-Adrenal axis: 

Sustained elevations of cortisol as a result of 
starvation have been documented in anorexic 
patients in multiple studies; along with propor-
tionate decreased of DHEA and androstenedi-
one but cortisol level remains normal in 
bulimia nervosa. 25

 Blood Sugar Metabolism and Diabetes Melli-
tus: A group of anorexic females displayed 
lower fasting and postprandial glucose levels 
compared to healthy females after ingesting of 
a 75 gram glucose load. The incidence of 
eating disorders in young females with type-1 
diabetes is significantly common than in 
non-diabetic women. 26

5) Nutrient Deficiencies:
 A number of researches found symptoms of 

zinc deficiency, including weight loss, low 
appetite, dermatitis, amenorrhea and depres-
sion in anorexics.27 Thiamine deficiency has 
been noted in 38% of a sample of anorexics 
using erythrocyte transketolase activation as 
well as riboflavin deficiency due to deficiency 
of conversion cofactors.28

Treatment:
Treatments for eating disorders depend on its types 
and focus on behavioral change, targeting normal-
izes the weight and eating habits. Depending on 
the severity of malnutrition and associated medical 
conditions, eating disorders may be treated in 
various settings, includes outpatient, partial hospi-
talization and inpatient settings.

1) Psychotherapy:
 Cognitive behavioral therapy (CBT): CBT has 

been found to be beneficial for the treatment 
of bulimia nervosa and BED. CBT aims to 
interrupt problematic behaviors by helping the 
patients to challenge their distorted thoughts 
that contribute to maintain abnormal eating 
behaviors. It helps to reduce undue thoughts 
about body shape and weight and changing 
abnormal dieting with normal eating habits. 
Manual based CBT is the mostly experienced 
treatment for bulimia nervosa and CBT is help-
ful in the remission of binge eating about 
30-50%.29 

 Family-based treatment (FBT): FBT is consid-
ered to be most effective for adolescents and 
young adults with anorexia nervosa. In manu-
al-based treatment, nutritional therapy and 
recovery is accessed by trained family mem-
bers.30

 Specialist supportive clinical management 
(SSCM): SSCM is outpatient based psychother-
apy for anorexia nervosa, aims to improve 
symptoms by targeting weight restoration 
through a collaborative psychotherapeutic 
schedule.31 This therapy consists of psychoed-
ucation, weight monitoring and addressing 
targeted symptoms, driven by a clinician 
expertise in psychotherapy as well as experi-
enced in the management of anorexia nervosa. 

2) Patient Education: 
 All patients should be educated about the 

medical complications such as anorexia 
nervosa; bulimia nervosa as well as BED is 
associated with high mortality rates that 
involve significant cardiovascular, dermato-
logic, gastrointestinal, endocrine and nutri-
tional risks. 

3) Pharmacotherapy: 
 Evidence indicates that antidepressants help 

decreasing aberrant behaviors in bulimics, 
regardless of whether depression is present. 
TCAs, MAOIs, and SSRIs have been reported 
to be more helpful than placebo for bulimia 
nervosa. Fluoxetine is indicated by the US 
Food and Drug Administration for treatment of 
this disorder.32 Bupropion and topiramate are 
also effective in bulimia nervosa.33 It is recom-
mended that CBT is the first line treatment 
option for bulimia nervosa and medication in 
addition to psychotherapy when CBT alone is 
unhelpful or severe depression is present.

Prognosis: 
Overall rates of improvement are higher in young-
er anorexics but among adults anorexics, 30-50% 
of patients treated in the hospital with good 
outcome require rehospitalization within 1 year of 
discharge.34 Limited data regarding long-term 
outcomes of bulimia nervosa but some studies 
found a recovery rate of 50% after 5- 6 years of 
diagnosis.35

Conclusion:
Since the incidence of eating disordered patients 
in appears to be rising, it is a time demanding issue 
to deliver multidisciplinary treatment for them. As 
eating disorders frequently involve multi-system 
disorders such as gastrointestinal, neurological 
and endocrine, early screening and assessment of 
patients with eating disorders is essential, especial-
ly in private practice settings.
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Knowledge about nCOVID-2019 Among the population

DSM-5 Diagnostic Criteria for Anorexia 
Nervosa.17

A. Restriction of energy intake relative to 
requirements, leading to a significant low 
body weight in the context of the age, sex, 
developmental trajectory, and physical 
health.

B. Intense fear of gaining weight or becoming 
fat or persistent behavior that interferes 
with weight gain.

C. Disturbed by one’s body weight or shape, 
unduly influenced by body weight or 
shape, or persistent lack of recognition of 
seriousness of low bodyweight. 

Specified whether:
Restricting type: During last 3 months, has not 
regularly engaged in binge-eating or purging. 
Binge-eating/purging type: During last 3 
months, has regularly engaged in binge-eating 
or purging.

Mild: BMI ≥17 kg/m2,
Moderate: BMI 16–16.99 kg/m2, 
Severe: BMI 15–15.99 kg/m2, 
Extreme: BMI <15 kg/m2
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Introduction:
Eating disorders are common medical behavioral 
disorders associated with significant physical, 
mental and social morbidity and mortality.1 The 
prevalence of eating disorders are estimated to 
occur in 5-10 million young adult women and one 
million males in US, but the actual figure is much 
bigger.2 People from all cultures and backgrounds 
are suffering from eating disorders.3 Eating disor-
ders are frequently missed by primary care clini-
cians because patients always feel shyness to 
discuss their behaviors related to food. Only a high 
degree of suspicion and screening questions can 
detect eating disorders at initial stage. The 

incidence of bulimia nervosa is decreasing and it is 
relatively the same in anorexia nervosa but among 
younger groups it to be going up.4 Among psychi-
atric illness, anorexia nervosa has the highest 
mortality rate, about 10% at 10 years of diagnosis 
may be due to suicide, infection or other effects of 
chronic starvation.5 Mortality due to bulimia 
nervosa is less, about 1% at 10 years of diagnosis.6

Risk Factors: 
None is protected for developing an eating disor-
der but certain personalities are at higher risk. 
Females are more prone to develop anorexia 
nervosa and bulimia nervosa than males and it 

commonly occurs at teenage and young adults.7 
People of certain professions like media reporting, 
acting, dancing, modeling etc are at higher risk. 
Some studies found that early life physical or 
sexual abuse acts as a predisposing factor for 
developing eating disorders.8 Both anorexia nervo-
sa and bulimia nervosa are more common among 
family members than in the general population 
and atypical eating disorders (i.e., binge-eating) 
also have familial heritance.9 Serotonin dysregula-
tion is an associated factor of eating disorders. 
Studies suggest that serotonin promotes satiety 
responses, which is impaired in bulimics.10 Com-
pulsive exercise also related to changes of 
serotonin regulation promoted by food restric-
tion.11 Serotonin dysregulation also found in sever-
al psychiatric disorders occurring in bulimia or 
close to bulimia such as substance abuse, depres-
sion, anxiety, and suicidality etc.12-14 

Screening of Eating disorders: 
Clinicians should methodically screen for eating 
disorders as part of a general health assessment. 
All clinicians should ask about eating habits (such 
as dieting, binge-eating, and weight control behav-
iors etc) and weight concerns in high risk groups, 
even when they have no concerns about eating or 
weight. Direct questioning by the provider is 
necessary to detect the unnoticed symptoms of an 
eating disorder.
A 5-questions assessment tool, the ‘SCOFF’ may 
be helpful in identifying eating disorders, especial-
ly anorexia nervosa and bulimia nervosa.15 A 
recent meta-analysis of 25 studies using SCOFF 
questionnaire, found a sensitivity of 86% and a 
specificity of 83%.16 Eating disorders are difficult 
to prevent, but early recognition and treatment are 
recommended to improve outcomes.

SCOFF Questionnaire:15

1. Do you ever make yourself sick because you 
feel uncomfortably full?

2. Do you worry you have lost control over how 
much you eat?

3. Have you recently lost more than one stone (14 
lb) in a 3-month period?

4. Do you believe yourself to be fat when others 
say you are too thin?

5. Would you say that food dominates your life?
[1 point for every “yes” answer; a score ≥2 
indicates probable anorexia nervosa or bulimia 
nervosa]

Types of Eating Disorder:
The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5)17 and the Interna-
tional Classification of Diseases, 11th Revision 
(ICD-11)18 list 6 distinct eating disorders which are 
very similar in both manuals but not quite identi-
cal. According to DSM-5, eating disorders are 1) 
Anorexia nervosa, 2) Bulimia nervosa, 3) 
Binge-eating disorder (BED), 4) Avoidant/restric-
tive food intake disorder (ARFID), 5) Rumination 
disorder and 6) Pica.

1) Anorexia nervosa: anorexia nervosa is charac-
terized by persistent restriction of food intake 
resulting in maintenance of a body weight 
below the normal range for the person's age 
and height, fear of increasing weight or 
becoming fat despite in normal/ underweight 
and a disturbance in the way one's weight or 
shape is perceived.19

2) Bulimia nervosa: bulimia nervosa is character-
ized by recurrent episodes of binge-eating 
along with exaggerated compensatory behav-
iors aimed at preventing weight gain, such as 
self-induced vomiting. Bulimia nervosa is also 
associated with self-evaluation unduly influ-
enced by body shape and weight.20

3) Binge eating disorder: BED defined as recur-
rent episodes of binge eating (i.e., eat a large 
volume of food in a brief period with a sense 
of loss of control while eating) associated with 
severe distress about the eating behavior.20

4) Avoidant/restrictive food intake disorder: 
ARFID is characterized by the avoidance of 
foods or specific foods, based on their sensory 
qualities and is associated with marked nutri-
tional disturbances of psychosocial function-
ing.

5) Rumination disorder: This disorder is charac-
terized by repeated regurgitation of food that 
has been eaten.

6) Pica: Pica is characterized by the persistent 
ingestion of nonnutritive and nonfood materi-
als.

Differential Diagnosis (DD): 
The DDs for anorexia nervosa includes medical 
and psychiatric conditions associated with weight 
loss like chronic infections, cancer, intestinal 
diseases, endocrinopathies and depression etc. 
The DDs related to bulimia nervosa include 
diseases that cause vomiting or diarrhea.             

Associated conditions:
Persons with anorexia nervosa, bulimia nervosa, 
and BED are commonly suffering from some 
degree of depression. High rate of suicide, anxiety 
disorders and obsessive-compulsive disorder are 
frequently associated with anorexia nervosa. 
Substance, alcohol and illicit drug abuse are 
common among persons who binge or purge. 

Complications of Eating Disorders:
The complications of eating disorders vary accord-
ing to the type of the eating disorders.

1) Electrolyte Imbalances:
 Electrolyte abnormalities are common in 

eating disorders due to fluid loss and restric-
tion. The most common complication is hypo-
kalemia cardiac because of self-induced 
vomiting and diuretic or laxative abuse. 
Though serum level is normal, intracellular 
low potassium is enough to create symptoms 
such as constipation, myopathy and nephrop-
athy. Hypomagnesaemia is common and may 
be a restoring factor of potassium.21 Hypo-
phosphatemia can occur due to oral or paren-
teral refeeding, vomiting, excessive exercise, 
laxative, diuretic, or antacid use and 
binge-eating.22, 23

2) Cardiovascular abnormalities:
 Cardiovascular problems are particularly as a 

result of electrolyte abnormalities. Bradycar-
dia, hypotension, orthostatic hypotension, 

dizziness, fainting and ventricular arrhythmias 
leading to death often occur as a result of 
starvation and dehydration.24

3) Gastrointestinal disorders:
 Gastrointestinal complications include 

submandibular and parotid swelling, esopha-
gitis, esophageal spasm, tear and potentially 
fatal ruptures occurring from constant vomit-
ing habit. Acute pancreatitis, loss of peristalsis, 
delayed gastric emptying, increased transit 
time, constipation, IBS, steatorrhea, and mela-
nosis coli may occur as a result of binge 
eating, food restriction, laxative abuse, 
electrolyte imbalance and dehydration.24

4) Endocrine dysregulation:
 Hypothalamic-Pituitary-Adrenal axis: 

Sustained elevations of cortisol as a result of 
starvation have been documented in anorexic 
patients in multiple studies; along with propor-
tionate decreased of DHEA and androstenedi-
one but cortisol level remains normal in 
bulimia nervosa. 25

 Blood Sugar Metabolism and Diabetes Melli-
tus: A group of anorexic females displayed 
lower fasting and postprandial glucose levels 
compared to healthy females after ingesting of 
a 75 gram glucose load. The incidence of 
eating disorders in young females with type-1 
diabetes is significantly common than in 
non-diabetic women. 26

5) Nutrient Deficiencies:
 A number of researches found symptoms of 

zinc deficiency, including weight loss, low 
appetite, dermatitis, amenorrhea and depres-
sion in anorexics.27 Thiamine deficiency has 
been noted in 38% of a sample of anorexics 
using erythrocyte transketolase activation as 
well as riboflavin deficiency due to deficiency 
of conversion cofactors.28

Treatment:
Treatments for eating disorders depend on its types 
and focus on behavioral change, targeting normal-
izes the weight and eating habits. Depending on 
the severity of malnutrition and associated medical 
conditions, eating disorders may be treated in 
various settings, includes outpatient, partial hospi-
talization and inpatient settings.

1) Psychotherapy:
 Cognitive behavioral therapy (CBT): CBT has 

been found to be beneficial for the treatment 
of bulimia nervosa and BED. CBT aims to 
interrupt problematic behaviors by helping the 
patients to challenge their distorted thoughts 
that contribute to maintain abnormal eating 
behaviors. It helps to reduce undue thoughts 
about body shape and weight and changing 
abnormal dieting with normal eating habits. 
Manual based CBT is the mostly experienced 
treatment for bulimia nervosa and CBT is help-
ful in the remission of binge eating about 
30-50%.29 

 Family-based treatment (FBT): FBT is consid-
ered to be most effective for adolescents and 
young adults with anorexia nervosa. In manu-
al-based treatment, nutritional therapy and 
recovery is accessed by trained family mem-
bers.30

 Specialist supportive clinical management 
(SSCM): SSCM is outpatient based psychother-
apy for anorexia nervosa, aims to improve 
symptoms by targeting weight restoration 
through a collaborative psychotherapeutic 
schedule.31 This therapy consists of psychoed-
ucation, weight monitoring and addressing 
targeted symptoms, driven by a clinician 
expertise in psychotherapy as well as experi-
enced in the management of anorexia nervosa. 

2) Patient Education: 
 All patients should be educated about the 

medical complications such as anorexia 
nervosa; bulimia nervosa as well as BED is 
associated with high mortality rates that 
involve significant cardiovascular, dermato-
logic, gastrointestinal, endocrine and nutri-
tional risks. 

3) Pharmacotherapy: 
 Evidence indicates that antidepressants help 

decreasing aberrant behaviors in bulimics, 
regardless of whether depression is present. 
TCAs, MAOIs, and SSRIs have been reported 
to be more helpful than placebo for bulimia 
nervosa. Fluoxetine is indicated by the US 
Food and Drug Administration for treatment of 
this disorder.32 Bupropion and topiramate are 
also effective in bulimia nervosa.33 It is recom-
mended that CBT is the first line treatment 
option for bulimia nervosa and medication in 
addition to psychotherapy when CBT alone is 
unhelpful or severe depression is present.

Prognosis: 
Overall rates of improvement are higher in young-
er anorexics but among adults anorexics, 30-50% 
of patients treated in the hospital with good 
outcome require rehospitalization within 1 year of 
discharge.34 Limited data regarding long-term 
outcomes of bulimia nervosa but some studies 
found a recovery rate of 50% after 5- 6 years of 
diagnosis.35

Conclusion:
Since the incidence of eating disordered patients 
in appears to be rising, it is a time demanding issue 
to deliver multidisciplinary treatment for them. As 
eating disorders frequently involve multi-system 
disorders such as gastrointestinal, neurological 
and endocrine, early screening and assessment of 
patients with eating disorders is essential, especial-
ly in private practice settings.
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DSM-5 Diagnostic Criteria for Bulimia Nervosa.17

A. Recurrent episodes of binge eating: An episode is 
characterized by both of the following:

1. Eating, in a discrete period of time (within 
any 2-hour period), an amount of food 
that is definitely larger than most people 
would eat during a similar period of time 
and circumstances

2. A sense of lack of control over eating 
during the episode.

B. Recurrent inappropriate compensatory behav-
iors to prevent weight gain, such as self-in-
duced vomiting; misuse of laxatives, diuretics, 
enemas; fasting; or excessive exercise.

C. The binge eating and inappropriate compen-
satory behaviors both occur, on average, at 
least once a week for 3 months.

D. Self-evaluation is unduly influenced by 
body shape and weight.

E. The disturbance does not occur exclusively 
during episodes of anorexia nervosa.

DSM-5 Diagnostic Criteria for Binge-Eating 
Disorder:17

A. Recurrent episodes of binge eating. An 
episode of binge is characterized by both 
of the following:

1. Eating, in a discrete period of time (within any 
2-hour period), an amount of food that is definite-
ly larger than most people would eat during a 
similar period of time and circumstances

2. A sense of lack of control over eating 
during the episode.

B. The binge episodes are associated with 3 
or more of the following:

1. Eating much more rapidly than normal
2. Eating until feeling uncomfortably full
3. Eating large amounts of food when not 

feeling hungry.
4. Eating alone because of feeling embar-

rassed by how much is eating
5. Feeling disgusted, depressed, or very guilty afterward
C. Marked distress regarding binge eating is present.
D. The binge eating occurs, on average, at 

least once a week for 3 months.
E. The binge eating is not associated with recurrent 

use of inappropriate compensatory behavior as in 
bulimia nervosa and does not occur during the 
course of bulimia nervosa or anorexia nervosa.



Introduction:
Eating disorders are common medical behavioral 
disorders associated with significant physical, 
mental and social morbidity and mortality.1 The 
prevalence of eating disorders are estimated to 
occur in 5-10 million young adult women and one 
million males in US, but the actual figure is much 
bigger.2 People from all cultures and backgrounds 
are suffering from eating disorders.3 Eating disor-
ders are frequently missed by primary care clini-
cians because patients always feel shyness to 
discuss their behaviors related to food. Only a high 
degree of suspicion and screening questions can 
detect eating disorders at initial stage. The 

incidence of bulimia nervosa is decreasing and it is 
relatively the same in anorexia nervosa but among 
younger groups it to be going up.4 Among psychi-
atric illness, anorexia nervosa has the highest 
mortality rate, about 10% at 10 years of diagnosis 
may be due to suicide, infection or other effects of 
chronic starvation.5 Mortality due to bulimia 
nervosa is less, about 1% at 10 years of diagnosis.6

Risk Factors: 
None is protected for developing an eating disor-
der but certain personalities are at higher risk. 
Females are more prone to develop anorexia 
nervosa and bulimia nervosa than males and it 

commonly occurs at teenage and young adults.7 
People of certain professions like media reporting, 
acting, dancing, modeling etc are at higher risk. 
Some studies found that early life physical or 
sexual abuse acts as a predisposing factor for 
developing eating disorders.8 Both anorexia nervo-
sa and bulimia nervosa are more common among 
family members than in the general population 
and atypical eating disorders (i.e., binge-eating) 
also have familial heritance.9 Serotonin dysregula-
tion is an associated factor of eating disorders. 
Studies suggest that serotonin promotes satiety 
responses, which is impaired in bulimics.10 Com-
pulsive exercise also related to changes of 
serotonin regulation promoted by food restric-
tion.11 Serotonin dysregulation also found in sever-
al psychiatric disorders occurring in bulimia or 
close to bulimia such as substance abuse, depres-
sion, anxiety, and suicidality etc.12-14 

Screening of Eating disorders: 
Clinicians should methodically screen for eating 
disorders as part of a general health assessment. 
All clinicians should ask about eating habits (such 
as dieting, binge-eating, and weight control behav-
iors etc) and weight concerns in high risk groups, 
even when they have no concerns about eating or 
weight. Direct questioning by the provider is 
necessary to detect the unnoticed symptoms of an 
eating disorder.
A 5-questions assessment tool, the ‘SCOFF’ may 
be helpful in identifying eating disorders, especial-
ly anorexia nervosa and bulimia nervosa.15 A 
recent meta-analysis of 25 studies using SCOFF 
questionnaire, found a sensitivity of 86% and a 
specificity of 83%.16 Eating disorders are difficult 
to prevent, but early recognition and treatment are 
recommended to improve outcomes.

SCOFF Questionnaire:15

1. Do you ever make yourself sick because you 
feel uncomfortably full?

2. Do you worry you have lost control over how 
much you eat?

3. Have you recently lost more than one stone (14 
lb) in a 3-month period?

4. Do you believe yourself to be fat when others 
say you are too thin?

5. Would you say that food dominates your life?
[1 point for every “yes” answer; a score ≥2 
indicates probable anorexia nervosa or bulimia 
nervosa]

Types of Eating Disorder:
The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5)17 and the Interna-
tional Classification of Diseases, 11th Revision 
(ICD-11)18 list 6 distinct eating disorders which are 
very similar in both manuals but not quite identi-
cal. According to DSM-5, eating disorders are 1) 
Anorexia nervosa, 2) Bulimia nervosa, 3) 
Binge-eating disorder (BED), 4) Avoidant/restric-
tive food intake disorder (ARFID), 5) Rumination 
disorder and 6) Pica.

1) Anorexia nervosa: anorexia nervosa is charac-
terized by persistent restriction of food intake 
resulting in maintenance of a body weight 
below the normal range for the person's age 
and height, fear of increasing weight or 
becoming fat despite in normal/ underweight 
and a disturbance in the way one's weight or 
shape is perceived.19

2) Bulimia nervosa: bulimia nervosa is character-
ized by recurrent episodes of binge-eating 
along with exaggerated compensatory behav-
iors aimed at preventing weight gain, such as 
self-induced vomiting. Bulimia nervosa is also 
associated with self-evaluation unduly influ-
enced by body shape and weight.20

3) Binge eating disorder: BED defined as recur-
rent episodes of binge eating (i.e., eat a large 
volume of food in a brief period with a sense 
of loss of control while eating) associated with 
severe distress about the eating behavior.20

4) Avoidant/restrictive food intake disorder: 
ARFID is characterized by the avoidance of 
foods or specific foods, based on their sensory 
qualities and is associated with marked nutri-
tional disturbances of psychosocial function-
ing.

5) Rumination disorder: This disorder is charac-
terized by repeated regurgitation of food that 
has been eaten.

6) Pica: Pica is characterized by the persistent 
ingestion of nonnutritive and nonfood materi-
als.

Differential Diagnosis (DD): 
The DDs for anorexia nervosa includes medical 
and psychiatric conditions associated with weight 
loss like chronic infections, cancer, intestinal 
diseases, endocrinopathies and depression etc. 
The DDs related to bulimia nervosa include 
diseases that cause vomiting or diarrhea.             

Associated conditions:
Persons with anorexia nervosa, bulimia nervosa, 
and BED are commonly suffering from some 
degree of depression. High rate of suicide, anxiety 
disorders and obsessive-compulsive disorder are 
frequently associated with anorexia nervosa. 
Substance, alcohol and illicit drug abuse are 
common among persons who binge or purge. 

Complications of Eating Disorders:
The complications of eating disorders vary accord-
ing to the type of the eating disorders.

1) Electrolyte Imbalances:
 Electrolyte abnormalities are common in 

eating disorders due to fluid loss and restric-
tion. The most common complication is hypo-
kalemia cardiac because of self-induced 
vomiting and diuretic or laxative abuse. 
Though serum level is normal, intracellular 
low potassium is enough to create symptoms 
such as constipation, myopathy and nephrop-
athy. Hypomagnesaemia is common and may 
be a restoring factor of potassium.21 Hypo-
phosphatemia can occur due to oral or paren-
teral refeeding, vomiting, excessive exercise, 
laxative, diuretic, or antacid use and 
binge-eating.22, 23

2) Cardiovascular abnormalities:
 Cardiovascular problems are particularly as a 

result of electrolyte abnormalities. Bradycar-
dia, hypotension, orthostatic hypotension, 

dizziness, fainting and ventricular arrhythmias 
leading to death often occur as a result of 
starvation and dehydration.24

3) Gastrointestinal disorders:
 Gastrointestinal complications include 

submandibular and parotid swelling, esopha-
gitis, esophageal spasm, tear and potentially 
fatal ruptures occurring from constant vomit-
ing habit. Acute pancreatitis, loss of peristalsis, 
delayed gastric emptying, increased transit 
time, constipation, IBS, steatorrhea, and mela-
nosis coli may occur as a result of binge 
eating, food restriction, laxative abuse, 
electrolyte imbalance and dehydration.24

4) Endocrine dysregulation:
 Hypothalamic-Pituitary-Adrenal axis: 

Sustained elevations of cortisol as a result of 
starvation have been documented in anorexic 
patients in multiple studies; along with propor-
tionate decreased of DHEA and androstenedi-
one but cortisol level remains normal in 
bulimia nervosa. 25

 Blood Sugar Metabolism and Diabetes Melli-
tus: A group of anorexic females displayed 
lower fasting and postprandial glucose levels 
compared to healthy females after ingesting of 
a 75 gram glucose load. The incidence of 
eating disorders in young females with type-1 
diabetes is significantly common than in 
non-diabetic women. 26

5) Nutrient Deficiencies:
 A number of researches found symptoms of 

zinc deficiency, including weight loss, low 
appetite, dermatitis, amenorrhea and depres-
sion in anorexics.27 Thiamine deficiency has 
been noted in 38% of a sample of anorexics 
using erythrocyte transketolase activation as 
well as riboflavin deficiency due to deficiency 
of conversion cofactors.28

Treatment:
Treatments for eating disorders depend on its types 
and focus on behavioral change, targeting normal-
izes the weight and eating habits. Depending on 
the severity of malnutrition and associated medical 
conditions, eating disorders may be treated in 
various settings, includes outpatient, partial hospi-
talization and inpatient settings.

1) Psychotherapy:
 Cognitive behavioral therapy (CBT): CBT has 

been found to be beneficial for the treatment 
of bulimia nervosa and BED. CBT aims to 
interrupt problematic behaviors by helping the 
patients to challenge their distorted thoughts 
that contribute to maintain abnormal eating 
behaviors. It helps to reduce undue thoughts 
about body shape and weight and changing 
abnormal dieting with normal eating habits. 
Manual based CBT is the mostly experienced 
treatment for bulimia nervosa and CBT is help-
ful in the remission of binge eating about 
30-50%.29 

 Family-based treatment (FBT): FBT is consid-
ered to be most effective for adolescents and 
young adults with anorexia nervosa. In manu-
al-based treatment, nutritional therapy and 
recovery is accessed by trained family mem-
bers.30

 Specialist supportive clinical management 
(SSCM): SSCM is outpatient based psychother-
apy for anorexia nervosa, aims to improve 
symptoms by targeting weight restoration 
through a collaborative psychotherapeutic 
schedule.31 This therapy consists of psychoed-
ucation, weight monitoring and addressing 
targeted symptoms, driven by a clinician 
expertise in psychotherapy as well as experi-
enced in the management of anorexia nervosa. 

2) Patient Education: 
 All patients should be educated about the 

medical complications such as anorexia 
nervosa; bulimia nervosa as well as BED is 
associated with high mortality rates that 
involve significant cardiovascular, dermato-
logic, gastrointestinal, endocrine and nutri-
tional risks. 

3) Pharmacotherapy: 
 Evidence indicates that antidepressants help 

decreasing aberrant behaviors in bulimics, 
regardless of whether depression is present. 
TCAs, MAOIs, and SSRIs have been reported 
to be more helpful than placebo for bulimia 
nervosa. Fluoxetine is indicated by the US 
Food and Drug Administration for treatment of 
this disorder.32 Bupropion and topiramate are 
also effective in bulimia nervosa.33 It is recom-
mended that CBT is the first line treatment 
option for bulimia nervosa and medication in 
addition to psychotherapy when CBT alone is 
unhelpful or severe depression is present.

Prognosis: 
Overall rates of improvement are higher in young-
er anorexics but among adults anorexics, 30-50% 
of patients treated in the hospital with good 
outcome require rehospitalization within 1 year of 
discharge.34 Limited data regarding long-term 
outcomes of bulimia nervosa but some studies 
found a recovery rate of 50% after 5- 6 years of 
diagnosis.35

Conclusion:
Since the incidence of eating disordered patients 
in appears to be rising, it is a time demanding issue 
to deliver multidisciplinary treatment for them. As 
eating disorders frequently involve multi-system 
disorders such as gastrointestinal, neurological 
and endocrine, early screening and assessment of 
patients with eating disorders is essential, especial-
ly in private practice settings.
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Introduction:
Eating disorders are common medical behavioral 
disorders associated with significant physical, 
mental and social morbidity and mortality.1 The 
prevalence of eating disorders are estimated to 
occur in 5-10 million young adult women and one 
million males in US, but the actual figure is much 
bigger.2 People from all cultures and backgrounds 
are suffering from eating disorders.3 Eating disor-
ders are frequently missed by primary care clini-
cians because patients always feel shyness to 
discuss their behaviors related to food. Only a high 
degree of suspicion and screening questions can 
detect eating disorders at initial stage. The 

incidence of bulimia nervosa is decreasing and it is 
relatively the same in anorexia nervosa but among 
younger groups it to be going up.4 Among psychi-
atric illness, anorexia nervosa has the highest 
mortality rate, about 10% at 10 years of diagnosis 
may be due to suicide, infection or other effects of 
chronic starvation.5 Mortality due to bulimia 
nervosa is less, about 1% at 10 years of diagnosis.6

Risk Factors: 
None is protected for developing an eating disor-
der but certain personalities are at higher risk. 
Females are more prone to develop anorexia 
nervosa and bulimia nervosa than males and it 

commonly occurs at teenage and young adults.7 
People of certain professions like media reporting, 
acting, dancing, modeling etc are at higher risk. 
Some studies found that early life physical or 
sexual abuse acts as a predisposing factor for 
developing eating disorders.8 Both anorexia nervo-
sa and bulimia nervosa are more common among 
family members than in the general population 
and atypical eating disorders (i.e., binge-eating) 
also have familial heritance.9 Serotonin dysregula-
tion is an associated factor of eating disorders. 
Studies suggest that serotonin promotes satiety 
responses, which is impaired in bulimics.10 Com-
pulsive exercise also related to changes of 
serotonin regulation promoted by food restric-
tion.11 Serotonin dysregulation also found in sever-
al psychiatric disorders occurring in bulimia or 
close to bulimia such as substance abuse, depres-
sion, anxiety, and suicidality etc.12-14 

Screening of Eating disorders: 
Clinicians should methodically screen for eating 
disorders as part of a general health assessment. 
All clinicians should ask about eating habits (such 
as dieting, binge-eating, and weight control behav-
iors etc) and weight concerns in high risk groups, 
even when they have no concerns about eating or 
weight. Direct questioning by the provider is 
necessary to detect the unnoticed symptoms of an 
eating disorder.
A 5-questions assessment tool, the ‘SCOFF’ may 
be helpful in identifying eating disorders, especial-
ly anorexia nervosa and bulimia nervosa.15 A 
recent meta-analysis of 25 studies using SCOFF 
questionnaire, found a sensitivity of 86% and a 
specificity of 83%.16 Eating disorders are difficult 
to prevent, but early recognition and treatment are 
recommended to improve outcomes.

SCOFF Questionnaire:15

1. Do you ever make yourself sick because you 
feel uncomfortably full?

2. Do you worry you have lost control over how 
much you eat?

3. Have you recently lost more than one stone (14 
lb) in a 3-month period?

4. Do you believe yourself to be fat when others 
say you are too thin?

5. Would you say that food dominates your life?
[1 point for every “yes” answer; a score ≥2 
indicates probable anorexia nervosa or bulimia 
nervosa]

Types of Eating Disorder:
The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5)17 and the Interna-
tional Classification of Diseases, 11th Revision 
(ICD-11)18 list 6 distinct eating disorders which are 
very similar in both manuals but not quite identi-
cal. According to DSM-5, eating disorders are 1) 
Anorexia nervosa, 2) Bulimia nervosa, 3) 
Binge-eating disorder (BED), 4) Avoidant/restric-
tive food intake disorder (ARFID), 5) Rumination 
disorder and 6) Pica.

1) Anorexia nervosa: anorexia nervosa is charac-
terized by persistent restriction of food intake 
resulting in maintenance of a body weight 
below the normal range for the person's age 
and height, fear of increasing weight or 
becoming fat despite in normal/ underweight 
and a disturbance in the way one's weight or 
shape is perceived.19

2) Bulimia nervosa: bulimia nervosa is character-
ized by recurrent episodes of binge-eating 
along with exaggerated compensatory behav-
iors aimed at preventing weight gain, such as 
self-induced vomiting. Bulimia nervosa is also 
associated with self-evaluation unduly influ-
enced by body shape and weight.20

3) Binge eating disorder: BED defined as recur-
rent episodes of binge eating (i.e., eat a large 
volume of food in a brief period with a sense 
of loss of control while eating) associated with 
severe distress about the eating behavior.20

4) Avoidant/restrictive food intake disorder: 
ARFID is characterized by the avoidance of 
foods or specific foods, based on their sensory 
qualities and is associated with marked nutri-
tional disturbances of psychosocial function-
ing.

5) Rumination disorder: This disorder is charac-
terized by repeated regurgitation of food that 
has been eaten.

6) Pica: Pica is characterized by the persistent 
ingestion of nonnutritive and nonfood materi-
als.

Differential Diagnosis (DD): 
The DDs for anorexia nervosa includes medical 
and psychiatric conditions associated with weight 
loss like chronic infections, cancer, intestinal 
diseases, endocrinopathies and depression etc. 
The DDs related to bulimia nervosa include 
diseases that cause vomiting or diarrhea.             

Associated conditions:
Persons with anorexia nervosa, bulimia nervosa, 
and BED are commonly suffering from some 
degree of depression. High rate of suicide, anxiety 
disorders and obsessive-compulsive disorder are 
frequently associated with anorexia nervosa. 
Substance, alcohol and illicit drug abuse are 
common among persons who binge or purge. 

Complications of Eating Disorders:
The complications of eating disorders vary accord-
ing to the type of the eating disorders.

1) Electrolyte Imbalances:
 Electrolyte abnormalities are common in 

eating disorders due to fluid loss and restric-
tion. The most common complication is hypo-
kalemia cardiac because of self-induced 
vomiting and diuretic or laxative abuse. 
Though serum level is normal, intracellular 
low potassium is enough to create symptoms 
such as constipation, myopathy and nephrop-
athy. Hypomagnesaemia is common and may 
be a restoring factor of potassium.21 Hypo-
phosphatemia can occur due to oral or paren-
teral refeeding, vomiting, excessive exercise, 
laxative, diuretic, or antacid use and 
binge-eating.22, 23

2) Cardiovascular abnormalities:
 Cardiovascular problems are particularly as a 

result of electrolyte abnormalities. Bradycar-
dia, hypotension, orthostatic hypotension, 

dizziness, fainting and ventricular arrhythmias 
leading to death often occur as a result of 
starvation and dehydration.24

3) Gastrointestinal disorders:
 Gastrointestinal complications include 

submandibular and parotid swelling, esopha-
gitis, esophageal spasm, tear and potentially 
fatal ruptures occurring from constant vomit-
ing habit. Acute pancreatitis, loss of peristalsis, 
delayed gastric emptying, increased transit 
time, constipation, IBS, steatorrhea, and mela-
nosis coli may occur as a result of binge 
eating, food restriction, laxative abuse, 
electrolyte imbalance and dehydration.24

4) Endocrine dysregulation:
 Hypothalamic-Pituitary-Adrenal axis: 

Sustained elevations of cortisol as a result of 
starvation have been documented in anorexic 
patients in multiple studies; along with propor-
tionate decreased of DHEA and androstenedi-
one but cortisol level remains normal in 
bulimia nervosa. 25

 Blood Sugar Metabolism and Diabetes Melli-
tus: A group of anorexic females displayed 
lower fasting and postprandial glucose levels 
compared to healthy females after ingesting of 
a 75 gram glucose load. The incidence of 
eating disorders in young females with type-1 
diabetes is significantly common than in 
non-diabetic women. 26

5) Nutrient Deficiencies:
 A number of researches found symptoms of 

zinc deficiency, including weight loss, low 
appetite, dermatitis, amenorrhea and depres-
sion in anorexics.27 Thiamine deficiency has 
been noted in 38% of a sample of anorexics 
using erythrocyte transketolase activation as 
well as riboflavin deficiency due to deficiency 
of conversion cofactors.28

Treatment:
Treatments for eating disorders depend on its types 
and focus on behavioral change, targeting normal-
izes the weight and eating habits. Depending on 
the severity of malnutrition and associated medical 
conditions, eating disorders may be treated in 
various settings, includes outpatient, partial hospi-
talization and inpatient settings.

1) Psychotherapy:
 Cognitive behavioral therapy (CBT): CBT has 

been found to be beneficial for the treatment 
of bulimia nervosa and BED. CBT aims to 
interrupt problematic behaviors by helping the 
patients to challenge their distorted thoughts 
that contribute to maintain abnormal eating 
behaviors. It helps to reduce undue thoughts 
about body shape and weight and changing 
abnormal dieting with normal eating habits. 
Manual based CBT is the mostly experienced 
treatment for bulimia nervosa and CBT is help-
ful in the remission of binge eating about 
30-50%.29 

 Family-based treatment (FBT): FBT is consid-
ered to be most effective for adolescents and 
young adults with anorexia nervosa. In manu-
al-based treatment, nutritional therapy and 
recovery is accessed by trained family mem-
bers.30

 Specialist supportive clinical management 
(SSCM): SSCM is outpatient based psychother-
apy for anorexia nervosa, aims to improve 
symptoms by targeting weight restoration 
through a collaborative psychotherapeutic 
schedule.31 This therapy consists of psychoed-
ucation, weight monitoring and addressing 
targeted symptoms, driven by a clinician 
expertise in psychotherapy as well as experi-
enced in the management of anorexia nervosa. 

2) Patient Education: 
 All patients should be educated about the 

medical complications such as anorexia 
nervosa; bulimia nervosa as well as BED is 
associated with high mortality rates that 
involve significant cardiovascular, dermato-
logic, gastrointestinal, endocrine and nutri-
tional risks. 

3) Pharmacotherapy: 
 Evidence indicates that antidepressants help 

decreasing aberrant behaviors in bulimics, 
regardless of whether depression is present. 
TCAs, MAOIs, and SSRIs have been reported 
to be more helpful than placebo for bulimia 
nervosa. Fluoxetine is indicated by the US 
Food and Drug Administration for treatment of 
this disorder.32 Bupropion and topiramate are 
also effective in bulimia nervosa.33 It is recom-
mended that CBT is the first line treatment 
option for bulimia nervosa and medication in 
addition to psychotherapy when CBT alone is 
unhelpful or severe depression is present.

Prognosis: 
Overall rates of improvement are higher in young-
er anorexics but among adults anorexics, 30-50% 
of patients treated in the hospital with good 
outcome require rehospitalization within 1 year of 
discharge.34 Limited data regarding long-term 
outcomes of bulimia nervosa but some studies 
found a recovery rate of 50% after 5- 6 years of 
diagnosis.35

Conclusion:
Since the incidence of eating disordered patients 
in appears to be rising, it is a time demanding issue 
to deliver multidisciplinary treatment for them. As 
eating disorders frequently involve multi-system 
disorders such as gastrointestinal, neurological 
and endocrine, early screening and assessment of 
patients with eating disorders is essential, especial-
ly in private practice settings.
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Introduction:
Eating disorders are common medical behavioral 
disorders associated with significant physical, 
mental and social morbidity and mortality.1 The 
prevalence of eating disorders are estimated to 
occur in 5-10 million young adult women and one 
million males in US, but the actual figure is much 
bigger.2 People from all cultures and backgrounds 
are suffering from eating disorders.3 Eating disor-
ders are frequently missed by primary care clini-
cians because patients always feel shyness to 
discuss their behaviors related to food. Only a high 
degree of suspicion and screening questions can 
detect eating disorders at initial stage. The 

incidence of bulimia nervosa is decreasing and it is 
relatively the same in anorexia nervosa but among 
younger groups it to be going up.4 Among psychi-
atric illness, anorexia nervosa has the highest 
mortality rate, about 10% at 10 years of diagnosis 
may be due to suicide, infection or other effects of 
chronic starvation.5 Mortality due to bulimia 
nervosa is less, about 1% at 10 years of diagnosis.6

Risk Factors: 
None is protected for developing an eating disor-
der but certain personalities are at higher risk. 
Females are more prone to develop anorexia 
nervosa and bulimia nervosa than males and it 

commonly occurs at teenage and young adults.7 
People of certain professions like media reporting, 
acting, dancing, modeling etc are at higher risk. 
Some studies found that early life physical or 
sexual abuse acts as a predisposing factor for 
developing eating disorders.8 Both anorexia nervo-
sa and bulimia nervosa are more common among 
family members than in the general population 
and atypical eating disorders (i.e., binge-eating) 
also have familial heritance.9 Serotonin dysregula-
tion is an associated factor of eating disorders. 
Studies suggest that serotonin promotes satiety 
responses, which is impaired in bulimics.10 Com-
pulsive exercise also related to changes of 
serotonin regulation promoted by food restric-
tion.11 Serotonin dysregulation also found in sever-
al psychiatric disorders occurring in bulimia or 
close to bulimia such as substance abuse, depres-
sion, anxiety, and suicidality etc.12-14 

Screening of Eating disorders: 
Clinicians should methodically screen for eating 
disorders as part of a general health assessment. 
All clinicians should ask about eating habits (such 
as dieting, binge-eating, and weight control behav-
iors etc) and weight concerns in high risk groups, 
even when they have no concerns about eating or 
weight. Direct questioning by the provider is 
necessary to detect the unnoticed symptoms of an 
eating disorder.
A 5-questions assessment tool, the ‘SCOFF’ may 
be helpful in identifying eating disorders, especial-
ly anorexia nervosa and bulimia nervosa.15 A 
recent meta-analysis of 25 studies using SCOFF 
questionnaire, found a sensitivity of 86% and a 
specificity of 83%.16 Eating disorders are difficult 
to prevent, but early recognition and treatment are 
recommended to improve outcomes.

SCOFF Questionnaire:15

1. Do you ever make yourself sick because you 
feel uncomfortably full?

2. Do you worry you have lost control over how 
much you eat?

3. Have you recently lost more than one stone (14 
lb) in a 3-month period?

4. Do you believe yourself to be fat when others 
say you are too thin?

5. Would you say that food dominates your life?
[1 point for every “yes” answer; a score ≥2 
indicates probable anorexia nervosa or bulimia 
nervosa]

Types of Eating Disorder:
The Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5)17 and the Interna-
tional Classification of Diseases, 11th Revision 
(ICD-11)18 list 6 distinct eating disorders which are 
very similar in both manuals but not quite identi-
cal. According to DSM-5, eating disorders are 1) 
Anorexia nervosa, 2) Bulimia nervosa, 3) 
Binge-eating disorder (BED), 4) Avoidant/restric-
tive food intake disorder (ARFID), 5) Rumination 
disorder and 6) Pica.

1) Anorexia nervosa: anorexia nervosa is charac-
terized by persistent restriction of food intake 
resulting in maintenance of a body weight 
below the normal range for the person's age 
and height, fear of increasing weight or 
becoming fat despite in normal/ underweight 
and a disturbance in the way one's weight or 
shape is perceived.19

2) Bulimia nervosa: bulimia nervosa is character-
ized by recurrent episodes of binge-eating 
along with exaggerated compensatory behav-
iors aimed at preventing weight gain, such as 
self-induced vomiting. Bulimia nervosa is also 
associated with self-evaluation unduly influ-
enced by body shape and weight.20

3) Binge eating disorder: BED defined as recur-
rent episodes of binge eating (i.e., eat a large 
volume of food in a brief period with a sense 
of loss of control while eating) associated with 
severe distress about the eating behavior.20

4) Avoidant/restrictive food intake disorder: 
ARFID is characterized by the avoidance of 
foods or specific foods, based on their sensory 
qualities and is associated with marked nutri-
tional disturbances of psychosocial function-
ing.

5) Rumination disorder: This disorder is charac-
terized by repeated regurgitation of food that 
has been eaten.

6) Pica: Pica is characterized by the persistent 
ingestion of nonnutritive and nonfood materi-
als.

Differential Diagnosis (DD): 
The DDs for anorexia nervosa includes medical 
and psychiatric conditions associated with weight 
loss like chronic infections, cancer, intestinal 
diseases, endocrinopathies and depression etc. 
The DDs related to bulimia nervosa include 
diseases that cause vomiting or diarrhea.             

Associated conditions:
Persons with anorexia nervosa, bulimia nervosa, 
and BED are commonly suffering from some 
degree of depression. High rate of suicide, anxiety 
disorders and obsessive-compulsive disorder are 
frequently associated with anorexia nervosa. 
Substance, alcohol and illicit drug abuse are 
common among persons who binge or purge. 

Complications of Eating Disorders:
The complications of eating disorders vary accord-
ing to the type of the eating disorders.

1) Electrolyte Imbalances:
 Electrolyte abnormalities are common in 

eating disorders due to fluid loss and restric-
tion. The most common complication is hypo-
kalemia cardiac because of self-induced 
vomiting and diuretic or laxative abuse. 
Though serum level is normal, intracellular 
low potassium is enough to create symptoms 
such as constipation, myopathy and nephrop-
athy. Hypomagnesaemia is common and may 
be a restoring factor of potassium.21 Hypo-
phosphatemia can occur due to oral or paren-
teral refeeding, vomiting, excessive exercise, 
laxative, diuretic, or antacid use and 
binge-eating.22, 23

2) Cardiovascular abnormalities:
 Cardiovascular problems are particularly as a 

result of electrolyte abnormalities. Bradycar-
dia, hypotension, orthostatic hypotension, 

dizziness, fainting and ventricular arrhythmias 
leading to death often occur as a result of 
starvation and dehydration.24

3) Gastrointestinal disorders:
 Gastrointestinal complications include 

submandibular and parotid swelling, esopha-
gitis, esophageal spasm, tear and potentially 
fatal ruptures occurring from constant vomit-
ing habit. Acute pancreatitis, loss of peristalsis, 
delayed gastric emptying, increased transit 
time, constipation, IBS, steatorrhea, and mela-
nosis coli may occur as a result of binge 
eating, food restriction, laxative abuse, 
electrolyte imbalance and dehydration.24

4) Endocrine dysregulation:
 Hypothalamic-Pituitary-Adrenal axis: 

Sustained elevations of cortisol as a result of 
starvation have been documented in anorexic 
patients in multiple studies; along with propor-
tionate decreased of DHEA and androstenedi-
one but cortisol level remains normal in 
bulimia nervosa. 25

 Blood Sugar Metabolism and Diabetes Melli-
tus: A group of anorexic females displayed 
lower fasting and postprandial glucose levels 
compared to healthy females after ingesting of 
a 75 gram glucose load. The incidence of 
eating disorders in young females with type-1 
diabetes is significantly common than in 
non-diabetic women. 26

5) Nutrient Deficiencies:
 A number of researches found symptoms of 

zinc deficiency, including weight loss, low 
appetite, dermatitis, amenorrhea and depres-
sion in anorexics.27 Thiamine deficiency has 
been noted in 38% of a sample of anorexics 
using erythrocyte transketolase activation as 
well as riboflavin deficiency due to deficiency 
of conversion cofactors.28

Treatment:
Treatments for eating disorders depend on its types 
and focus on behavioral change, targeting normal-
izes the weight and eating habits. Depending on 
the severity of malnutrition and associated medical 
conditions, eating disorders may be treated in 
various settings, includes outpatient, partial hospi-
talization and inpatient settings.

1) Psychotherapy:
 Cognitive behavioral therapy (CBT): CBT has 

been found to be beneficial for the treatment 
of bulimia nervosa and BED. CBT aims to 
interrupt problematic behaviors by helping the 
patients to challenge their distorted thoughts 
that contribute to maintain abnormal eating 
behaviors. It helps to reduce undue thoughts 
about body shape and weight and changing 
abnormal dieting with normal eating habits. 
Manual based CBT is the mostly experienced 
treatment for bulimia nervosa and CBT is help-
ful in the remission of binge eating about 
30-50%.29 

 Family-based treatment (FBT): FBT is consid-
ered to be most effective for adolescents and 
young adults with anorexia nervosa. In manu-
al-based treatment, nutritional therapy and 
recovery is accessed by trained family mem-
bers.30

 Specialist supportive clinical management 
(SSCM): SSCM is outpatient based psychother-
apy for anorexia nervosa, aims to improve 
symptoms by targeting weight restoration 
through a collaborative psychotherapeutic 
schedule.31 This therapy consists of psychoed-
ucation, weight monitoring and addressing 
targeted symptoms, driven by a clinician 
expertise in psychotherapy as well as experi-
enced in the management of anorexia nervosa. 

2) Patient Education: 
 All patients should be educated about the 

medical complications such as anorexia 
nervosa; bulimia nervosa as well as BED is 
associated with high mortality rates that 
involve significant cardiovascular, dermato-
logic, gastrointestinal, endocrine and nutri-
tional risks. 

3) Pharmacotherapy: 
 Evidence indicates that antidepressants help 

decreasing aberrant behaviors in bulimics, 
regardless of whether depression is present. 
TCAs, MAOIs, and SSRIs have been reported 
to be more helpful than placebo for bulimia 
nervosa. Fluoxetine is indicated by the US 
Food and Drug Administration for treatment of 
this disorder.32 Bupropion and topiramate are 
also effective in bulimia nervosa.33 It is recom-
mended that CBT is the first line treatment 
option for bulimia nervosa and medication in 
addition to psychotherapy when CBT alone is 
unhelpful or severe depression is present.

Prognosis: 
Overall rates of improvement are higher in young-
er anorexics but among adults anorexics, 30-50% 
of patients treated in the hospital with good 
outcome require rehospitalization within 1 year of 
discharge.34 Limited data regarding long-term 
outcomes of bulimia nervosa but some studies 
found a recovery rate of 50% after 5- 6 years of 
diagnosis.35

Conclusion:
Since the incidence of eating disordered patients 
in appears to be rising, it is a time demanding issue 
to deliver multidisciplinary treatment for them. As 
eating disorders frequently involve multi-system 
disorders such as gastrointestinal, neurological 
and endocrine, early screening and assessment of 
patients with eating disorders is essential, especial-
ly in private practice settings.
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Introduction:
Meliodosis is an infectious disease caused by the 
gram-negative bacteria - Burkholderia pseudomallei. 
It is associated with significant mortality due to an 
early onset of fulminant sepsis. The disease is 
endemic in South-East Asian countries and in 
Northern Australia.1 It is now an emerging infection 
in Bangladesh.2 Bangladesh is an example of a 
highly populous, agricultural country where 
melioidosis may be a significantly underdiagnosed 
cause of infection and death. A lack of awareness 
among microbiologists and clinicians and a lack of 
diagnostic microbiology infrastructure are factors 
that are likely to lead to the underreporting of 
melioidosis. The first reported, confirmed case of 
melioidosis that was acquired from Bangladesh (at 
that time known as East Pakistan) was a British 
sailor.3 The clinical presentation of melioidosis is 
widely varied, and a definitive diagnosis requires a 
skilled microbiology laboratory, making it more 
difficult to diagnose in low-resource settings such 
as Bangladesh. Agriculture is the most productive 

sector of the country’s economy, contributing about 
30% of the nation’s GDP and providing over 90% 
of Bangladesh’s rural employment.4 Melioidosis 
primarily affects persons who are in regular contact 
with soil and water. Infection results from percuta-
neous inoculation (e.g., by means of a penetrating 
injury or open wound), inhalation (e.g., during 
severe weather or as a result of deliberate release), 
or ingestion (e.g., through contaminated food or 
water). In most regions, the disease is highly season-
al, with rainy season peaks corresponding with 
higher infection rates. Vertical and sexual transmis-
sion, zoonotic transmission from animals with 
melioidosis, and transmission to laboratory staffs 
are very uncommon but have been documented. 
Although incidence peaks between 40 and 60 years 
of age, melioidosis is well recognized in children.5 
Though human-to-human transmission is rare, a 
reported case of transmission to an infant from a 
mother with melioidosis mastitis via ingestion of 
breast milk has been described.3,4 Major organ 
involvement and clinical features were classified as 

follows: Pulmonary: pneumonia, including compli-
cations such as a lung abscess or a pleural effusion. 
Musculoskeletal (MSK): septic arthritis, osteomyeli-
tis, and others.Genitourinary (GU): infection of the 
urinary and genital tract, including the kidneys. 
Neurological: involvement of the brain and spinal 
cord, including the meninges. Organ 
abscess/deep-seated abscess: Abscess involving any 
solid organ or in any deep-seated site such as the 
muscles.Cutaneous: infection and abscess of the 
skin and subcutaneous tissue. Bacteraemia without 
focus: acute sepsis without any specific focus.

A case report:
Our patient was a 48-year-old male from Sundor-
gong, Gaibanda district of Bangladesh. He was an 
NGO”s worker who worked at Cox’s Bazar for 
about three years. He presented with gradual 
increasing pain and swelling in his left knee for 7 
days and fever for the last 1 month associated with 
weight loss, after admission in this hospital celluli-
tis and multiple abscesses developed in his left leg 
up to mid-thigh.About eight months back same 
episode of fever occurred and was treated with 
antibiotics, in that time investigations showed-Cysti-
tis, Pyelonephritis, Encysted pelvic abscess, and 
Perinephric abscess. At the same time, he was 
diagnosed with Diabetes Mellitus. With 
treatment-though his fever was subsided to some 
extent, during the last 1 month he again complained 
of high fever, pain, and swelling of the left knee. 
Cellulitis and multiple abscesses developed on his 
left leg after admission On examination he was toxic, 
febrile, moderately anemic, and mildly icteric. His 
highest body temperature was 102°F, BP- 90/70mm 
of Hg, pulse 80beats/ min, 

respiratory rate 18 breaths/min mildly enlarged 
spleen without palpable liver or any free fluid in the 
abdomen, and no cardiovascular or neurological 
abnormalities. On local examination- the left leg is 
swollen, edematous, cellulitis, and with pustular 
discharge. Laboratory investigations showed hemo-
globin- 8.49gm/dl, ESR-85mm in 1st  hour, total 
count- 13.0K/ul, MCV- 77fl, urine R/M/E- pus cell- 
plenty, RBC= 3-4/HPF, Serum Creatinine- 1.2 
mg/dl, Serum  Electrolytes- sodium-128, potassi-
um-4.5 mol/l, bicarbonates-normal , Chest X-ray – 
normal, Ultrasonography- Hepatosplenomegaly, 

serum albumin- 2.6gm/dl, Serum ALT-11u/L, serum 
bilirubin-5.6mg/dl, HBsAg and Anti HCV- Nega-
tive, Urine albumin-++, Upper GIT endoscopy- 
normal, ANA- positive (sample index-3.0, cutoff 
index-1.5), Anti ds DNA -negative, MT-4mm, Hb 
electrophoresis- normal, D-dimer-10ug/mL (normal 
<0.5), ICT for kala-azar- negative, HIV screening- 
negative,Duplex study- of left lower limb-superfi-
cial venous thrombosis and features of thrombo-
phlebitis involving long saphenous vein multiple 
segments of superficial veins of saphenous territory, 
deep veins are patent, Blood C/S report results- 
BurKholderia pseudomallei isolated in aerobic 
condition. Meropenem, and Ceftazidime both are 
sensitive. Treatment started with Meropenem. The 
post-admission condition further deteriorated and 
developed compartmental syndrome of the left leg 
and arranged for fasciotomy. After the incision, 
deep-seated pus was found (Figure-1), and then the 
pus was drained and followed by regular dressing 
and treated with flucloxacillin, Meropenem and 
LMWH followed by co-trimoxazole for next three 
months.
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Abstract
Bangladesh is an example of a highly populous, agricultural country 
where melioidosis may be a significantly underdiagnosed cause of 
infection and death. Melioidosis is caused by a highly pathogenic, 
soil-borne, Gram-negative bacterium, Burkholderia pseudomallei. 
Diabetes mellitus is the most common risk factor. Disease manifesta-
tions vary from pneumonia or localized abscess to acute septicemia or 
arthritis. Culture is considered the current gold- standard for diagnosis. 
For the intensive phase (10 to 14 days), ceftazidime or meropenem is 
the drug of choice. For the eradication phase (3 to 6 months), oral 
trimethoprim/ sulfamethoxazole is the drug of choice. Surgery (drainage 
of abscess) has an important role in the management of melioidosis. A 
48-year-old male, health worker of an NGO, working at Cox’s Bazar 
presented with fever for 1 month and gradual increasing pain and swell-
ing of the left knee for 7 days followed by cellulitis and multiple abscess 
formation in the left leg. B. pseudomallei isolated from blood culture 
and successfully treated with meropenem.
Keywords: Meliodosis, Burkholderia pseudomallei

Discussion:
Melioidosis is an emerging infection in Bangla-
desh. It is still underreported due to its diverse 
clinical manifestations and the inadequacy of 
conventional  bacterial  identification  methods.6 

Moreover, clinical, radiological, and pathological 
similarities with Melioidosis in a Patient  with  
Diabetes  Mellitus.  Worldwide  about  1,65,000   
people   are   diagnosed   with cases of melioidosis 
per year.7 Among them, 15% account for pediatric 
melioidosis in endemic areas.8 Diabetes mellitus 
has been found to be one of the most frequent 
predisposing factors. Our patient was diabetic. 
Vidyalaxmi et al found a correlation of 76% 
between DM and melioidosis.9 In Bangladesh, 
during the period from 1988 to 2016, twenty- one 
cases of culture-confirmed melioidosis have so far 
been reported. Almost all of them suffered from 
diabetes mellitus. The organism has a unique abili-
ty to bind human insulin, and this bacterial proper-
ty underlies a unique biological and clinical 
relationship with important implications for diabe-
tes.10 The presentation of melioidosis ranges from 
localized to systemic infection. Infection by the 
causative agent B. pseudomallei causes abscess 
formation in different organs of the body, such as 
the lung, liver, prostate, and soft tissues. It presents 
as a febrile illness, ranging from acute fulminant 
septicemia to a chronic, debilitating localized 
infection.11 Mortality rate remains high, even with 
aggressive antibiotic therapy. In endemic areas, 
the mortality rates ranged from 19% to 68%.4 It 
stresses the need for quick diagnosis and early 
initiation of appropriate treatment. Microbiologi-
cal culture is considered the current gold standard 
(Figure-2,3) for diagnosis and culture confirmation 
should always be sought in patients where the 
disease is suspected. The likelihood of diagnosing 
melioidosis is maximized when appropriate clini-
cal samples from a variety of sites and specimen 
types are sent to the microbiology laboratory for 
microscopy and culture.10-11 The drug of choice for 
this stage is intravenous ceftazidime or meropen-
em for a minimum period of 10 to 14 days depend-
ing on the nature and severity of clinical presenta-
tions.21 This should be increased for severely ill 
patients, including those with extensive pulmo-
nary disease, deep-seated collections or organ 
abscesses, osteomyelitis, septic arthritis, or neuro-
logical Melioidosis. In resource-poor settings, 
extending intensive-phase treatment duration may 
not be afford, able, but a minimum of 10 to 14 

days is recommended. In this situation, completing 
a full course of oral eradication therapy is essen-
tial. In patients with a collection (including skin 
ulcers/ abscesses and abscesses in internal organs), 
and in bone/joint, genitourinary, or in CNS infec-
tions (but not for pneumonia), intravenous or oral 
trimethoprim/ sulfamethoxazole may be added If 
trimethoprim/ sulfamethoxazole is included, it 
should be continued for the entire duration of the 
intensive-phase treatment.12  The drug of choice for 
oral eradication-phase is oral trimethoprim/ sulfa-
methoxazole for a minimum of 3 months post 
cessation of IV therapy. It can be extended to 6 
months if neurological melioidosis, osteomyelitis, 
or vascular mycotic aneurysms are present. The 
alternative drug of choice is amoxicillin/ clavulan-
ic acid.3 It dramatically reduces the relapse of 
melioidosis, which is very common. Even after a 
full course of eradication therapy 10%. Relapse 
can reach up to 30 % if the duration of oral eradi-
cation therapy lasts for less than 8 weeks. Relapse 
can be manifested as a severe acute illness and 
could be fatal.13

Surgery has an important role in the management 
of melioidosis. Drainage is required for localized 
pus such as big abscesses in internal organs (liver, 
prostate, etc. and muscles. Repeated joint aspira-
tion and washout may be required in septic arthri-
tis if the collection is massive. Other internal 
abscesses rarely need to be drained as they 
frequently resolve with medical therapy. Repeated 
surgical debridement of the necrotic bones is an 
essential part of managing osteomyelitis. Urgent 
surgical intervention is warranted if a Mycotic 
aneurysm is suspected.14

 
  
 

As of today, there is no available vaccine to 
prevent melioidosis. Some preventive measures 
such as avoiding contact with soil and standing 
water, wearing appropriate clothing and footwear, 
washing or showering after exposure to contami-
nated water or soil, cleaning of wounds, maintain-
ing regular hand hygiene, and others have shown 
effective in preventing melioidosis.13-14

Conclusion:
The case focuses on the need to record the 
presence of Melioidosis in Bangladesh. This case 
was initially probably missed due to a lack of clini-
cal awareness and correct microbiological diagno-
sis. A high index of suspicion is needed for diagno-
sis due to its varied clinical presentations. At the 
same time, the case highlights the need for 
improved microbiology services in patient care 
management. With the recognition of this bacteri-
um as a potential agent of biological warfare, we 
were able to successfully treat the case by the 
institution of correct antimicrobials based on 
microbiological feedback.
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Introduction:
Meliodosis is an infectious disease caused by the 
gram-negative bacteria - Burkholderia pseudomallei. 
It is associated with significant mortality due to an 
early onset of fulminant sepsis. The disease is 
endemic in South-East Asian countries and in 
Northern Australia.1 It is now an emerging infection 
in Bangladesh.2 Bangladesh is an example of a 
highly populous, agricultural country where 
melioidosis may be a significantly underdiagnosed 
cause of infection and death. A lack of awareness 
among microbiologists and clinicians and a lack of 
diagnostic microbiology infrastructure are factors 
that are likely to lead to the underreporting of 
melioidosis. The first reported, confirmed case of 
melioidosis that was acquired from Bangladesh (at 
that time known as East Pakistan) was a British 
sailor.3 The clinical presentation of melioidosis is 
widely varied, and a definitive diagnosis requires a 
skilled microbiology laboratory, making it more 
difficult to diagnose in low-resource settings such 
as Bangladesh. Agriculture is the most productive 

sector of the country’s economy, contributing about 
30% of the nation’s GDP and providing over 90% 
of Bangladesh’s rural employment.4 Melioidosis 
primarily affects persons who are in regular contact 
with soil and water. Infection results from percuta-
neous inoculation (e.g., by means of a penetrating 
injury or open wound), inhalation (e.g., during 
severe weather or as a result of deliberate release), 
or ingestion (e.g., through contaminated food or 
water). In most regions, the disease is highly season-
al, with rainy season peaks corresponding with 
higher infection rates. Vertical and sexual transmis-
sion, zoonotic transmission from animals with 
melioidosis, and transmission to laboratory staffs 
are very uncommon but have been documented. 
Although incidence peaks between 40 and 60 years 
of age, melioidosis is well recognized in children.5 
Though human-to-human transmission is rare, a 
reported case of transmission to an infant from a 
mother with melioidosis mastitis via ingestion of 
breast milk has been described.3,4 Major organ 
involvement and clinical features were classified as 

follows: Pulmonary: pneumonia, including compli-
cations such as a lung abscess or a pleural effusion. 
Musculoskeletal (MSK): septic arthritis, osteomyeli-
tis, and others.Genitourinary (GU): infection of the 
urinary and genital tract, including the kidneys. 
Neurological: involvement of the brain and spinal 
cord, including the meninges. Organ 
abscess/deep-seated abscess: Abscess involving any 
solid organ or in any deep-seated site such as the 
muscles.Cutaneous: infection and abscess of the 
skin and subcutaneous tissue. Bacteraemia without 
focus: acute sepsis without any specific focus.

A case report:
Our patient was a 48-year-old male from Sundor-
gong, Gaibanda district of Bangladesh. He was an 
NGO”s worker who worked at Cox’s Bazar for 
about three years. He presented with gradual 
increasing pain and swelling in his left knee for 7 
days and fever for the last 1 month associated with 
weight loss, after admission in this hospital celluli-
tis and multiple abscesses developed in his left leg 
up to mid-thigh.About eight months back same 
episode of fever occurred and was treated with 
antibiotics, in that time investigations showed-Cysti-
tis, Pyelonephritis, Encysted pelvic abscess, and 
Perinephric abscess. At the same time, he was 
diagnosed with Diabetes Mellitus. With 
treatment-though his fever was subsided to some 
extent, during the last 1 month he again complained 
of high fever, pain, and swelling of the left knee. 
Cellulitis and multiple abscesses developed on his 
left leg after admission On examination he was toxic, 
febrile, moderately anemic, and mildly icteric. His 
highest body temperature was 102°F, BP- 90/70mm 
of Hg, pulse 80beats/ min, 

respiratory rate 18 breaths/min mildly enlarged 
spleen without palpable liver or any free fluid in the 
abdomen, and no cardiovascular or neurological 
abnormalities. On local examination- the left leg is 
swollen, edematous, cellulitis, and with pustular 
discharge. Laboratory investigations showed hemo-
globin- 8.49gm/dl, ESR-85mm in 1st  hour, total 
count- 13.0K/ul, MCV- 77fl, urine R/M/E- pus cell- 
plenty, RBC= 3-4/HPF, Serum Creatinine- 1.2 
mg/dl, Serum  Electrolytes- sodium-128, potassi-
um-4.5 mol/l, bicarbonates-normal , Chest X-ray – 
normal, Ultrasonography- Hepatosplenomegaly, 

serum albumin- 2.6gm/dl, Serum ALT-11u/L, serum 
bilirubin-5.6mg/dl, HBsAg and Anti HCV- Nega-
tive, Urine albumin-++, Upper GIT endoscopy- 
normal, ANA- positive (sample index-3.0, cutoff 
index-1.5), Anti ds DNA -negative, MT-4mm, Hb 
electrophoresis- normal, D-dimer-10ug/mL (normal 
<0.5), ICT for kala-azar- negative, HIV screening- 
negative,Duplex study- of left lower limb-superfi-
cial venous thrombosis and features of thrombo-
phlebitis involving long saphenous vein multiple 
segments of superficial veins of saphenous territory, 
deep veins are patent, Blood C/S report results- 
BurKholderia pseudomallei isolated in aerobic 
condition. Meropenem, and Ceftazidime both are 
sensitive. Treatment started with Meropenem. The 
post-admission condition further deteriorated and 
developed compartmental syndrome of the left leg 
and arranged for fasciotomy. After the incision, 
deep-seated pus was found (Figure-1), and then the 
pus was drained and followed by regular dressing 
and treated with flucloxacillin, Meropenem and 
LMWH followed by co-trimoxazole for next three 
months.

Discussion:
Melioidosis is an emerging infection in Bangla-
desh. It is still underreported due to its diverse 
clinical manifestations and the inadequacy of 
conventional  bacterial  identification  methods.6 

Moreover, clinical, radiological, and pathological 
similarities with Melioidosis in a Patient  with  
Diabetes  Mellitus.  Worldwide  about  1,65,000   
people   are   diagnosed   with cases of melioidosis 
per year.7 Among them, 15% account for pediatric 
melioidosis in endemic areas.8 Diabetes mellitus 
has been found to be one of the most frequent 
predisposing factors. Our patient was diabetic. 
Vidyalaxmi et al found a correlation of 76% 
between DM and melioidosis.9 In Bangladesh, 
during the period from 1988 to 2016, twenty- one 
cases of culture-confirmed melioidosis have so far 
been reported. Almost all of them suffered from 
diabetes mellitus. The organism has a unique abili-
ty to bind human insulin, and this bacterial proper-
ty underlies a unique biological and clinical 
relationship with important implications for diabe-
tes.10 The presentation of melioidosis ranges from 
localized to systemic infection. Infection by the 
causative agent B. pseudomallei causes abscess 
formation in different organs of the body, such as 
the lung, liver, prostate, and soft tissues. It presents 
as a febrile illness, ranging from acute fulminant 
septicemia to a chronic, debilitating localized 
infection.11 Mortality rate remains high, even with 
aggressive antibiotic therapy. In endemic areas, 
the mortality rates ranged from 19% to 68%.4 It 
stresses the need for quick diagnosis and early 
initiation of appropriate treatment. Microbiologi-
cal culture is considered the current gold standard 
(Figure-2,3) for diagnosis and culture confirmation 
should always be sought in patients where the 
disease is suspected. The likelihood of diagnosing 
melioidosis is maximized when appropriate clini-
cal samples from a variety of sites and specimen 
types are sent to the microbiology laboratory for 
microscopy and culture.10-11 The drug of choice for 
this stage is intravenous ceftazidime or meropen-
em for a minimum period of 10 to 14 days depend-
ing on the nature and severity of clinical presenta-
tions.21 This should be increased for severely ill 
patients, including those with extensive pulmo-
nary disease, deep-seated collections or organ 
abscesses, osteomyelitis, septic arthritis, or neuro-
logical Melioidosis. In resource-poor settings, 
extending intensive-phase treatment duration may 
not be afford, able, but a minimum of 10 to 14 

days is recommended. In this situation, completing 
a full course of oral eradication therapy is essen-
tial. In patients with a collection (including skin 
ulcers/ abscesses and abscesses in internal organs), 
and in bone/joint, genitourinary, or in CNS infec-
tions (but not for pneumonia), intravenous or oral 
trimethoprim/ sulfamethoxazole may be added If 
trimethoprim/ sulfamethoxazole is included, it 
should be continued for the entire duration of the 
intensive-phase treatment.12  The drug of choice for 
oral eradication-phase is oral trimethoprim/ sulfa-
methoxazole for a minimum of 3 months post 
cessation of IV therapy. It can be extended to 6 
months if neurological melioidosis, osteomyelitis, 
or vascular mycotic aneurysms are present. The 
alternative drug of choice is amoxicillin/ clavulan-
ic acid.3 It dramatically reduces the relapse of 
melioidosis, which is very common. Even after a 
full course of eradication therapy 10%. Relapse 
can reach up to 30 % if the duration of oral eradi-
cation therapy lasts for less than 8 weeks. Relapse 
can be manifested as a severe acute illness and 
could be fatal.13

Surgery has an important role in the management 
of melioidosis. Drainage is required for localized 
pus such as big abscesses in internal organs (liver, 
prostate, etc. and muscles. Repeated joint aspira-
tion and washout may be required in septic arthri-
tis if the collection is massive. Other internal 
abscesses rarely need to be drained as they 
frequently resolve with medical therapy. Repeated 
surgical debridement of the necrotic bones is an 
essential part of managing osteomyelitis. Urgent 
surgical intervention is warranted if a Mycotic 
aneurysm is suspected.14

 
  
 

Figure-1: Cellulitis of left lower limb, deep seated pus after incision

As of today, there is no available vaccine to 
prevent melioidosis. Some preventive measures 
such as avoiding contact with soil and standing 
water, wearing appropriate clothing and footwear, 
washing or showering after exposure to contami-
nated water or soil, cleaning of wounds, maintain-
ing regular hand hygiene, and others have shown 
effective in preventing melioidosis.13-14

Conclusion:
The case focuses on the need to record the 
presence of Melioidosis in Bangladesh. This case 
was initially probably missed due to a lack of clini-
cal awareness and correct microbiological diagno-
sis. A high index of suspicion is needed for diagno-
sis due to its varied clinical presentations. At the 
same time, the case highlights the need for 
improved microbiology services in patient care 
management. With the recognition of this bacteri-
um as a potential agent of biological warfare, we 
were able to successfully treat the case by the 
institution of correct antimicrobials based on 
microbiological feedback.
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Introduction:
Meliodosis is an infectious disease caused by the 
gram-negative bacteria - Burkholderia pseudomallei. 
It is associated with significant mortality due to an 
early onset of fulminant sepsis. The disease is 
endemic in South-East Asian countries and in 
Northern Australia.1 It is now an emerging infection 
in Bangladesh.2 Bangladesh is an example of a 
highly populous, agricultural country where 
melioidosis may be a significantly underdiagnosed 
cause of infection and death. A lack of awareness 
among microbiologists and clinicians and a lack of 
diagnostic microbiology infrastructure are factors 
that are likely to lead to the underreporting of 
melioidosis. The first reported, confirmed case of 
melioidosis that was acquired from Bangladesh (at 
that time known as East Pakistan) was a British 
sailor.3 The clinical presentation of melioidosis is 
widely varied, and a definitive diagnosis requires a 
skilled microbiology laboratory, making it more 
difficult to diagnose in low-resource settings such 
as Bangladesh. Agriculture is the most productive 

sector of the country’s economy, contributing about 
30% of the nation’s GDP and providing over 90% 
of Bangladesh’s rural employment.4 Melioidosis 
primarily affects persons who are in regular contact 
with soil and water. Infection results from percuta-
neous inoculation (e.g., by means of a penetrating 
injury or open wound), inhalation (e.g., during 
severe weather or as a result of deliberate release), 
or ingestion (e.g., through contaminated food or 
water). In most regions, the disease is highly season-
al, with rainy season peaks corresponding with 
higher infection rates. Vertical and sexual transmis-
sion, zoonotic transmission from animals with 
melioidosis, and transmission to laboratory staffs 
are very uncommon but have been documented. 
Although incidence peaks between 40 and 60 years 
of age, melioidosis is well recognized in children.5 
Though human-to-human transmission is rare, a 
reported case of transmission to an infant from a 
mother with melioidosis mastitis via ingestion of 
breast milk has been described.3,4 Major organ 
involvement and clinical features were classified as 

follows: Pulmonary: pneumonia, including compli-
cations such as a lung abscess or a pleural effusion. 
Musculoskeletal (MSK): septic arthritis, osteomyeli-
tis, and others.Genitourinary (GU): infection of the 
urinary and genital tract, including the kidneys. 
Neurological: involvement of the brain and spinal 
cord, including the meninges. Organ 
abscess/deep-seated abscess: Abscess involving any 
solid organ or in any deep-seated site such as the 
muscles.Cutaneous: infection and abscess of the 
skin and subcutaneous tissue. Bacteraemia without 
focus: acute sepsis without any specific focus.

A case report:
Our patient was a 48-year-old male from Sundor-
gong, Gaibanda district of Bangladesh. He was an 
NGO”s worker who worked at Cox’s Bazar for 
about three years. He presented with gradual 
increasing pain and swelling in his left knee for 7 
days and fever for the last 1 month associated with 
weight loss, after admission in this hospital celluli-
tis and multiple abscesses developed in his left leg 
up to mid-thigh.About eight months back same 
episode of fever occurred and was treated with 
antibiotics, in that time investigations showed-Cysti-
tis, Pyelonephritis, Encysted pelvic abscess, and 
Perinephric abscess. At the same time, he was 
diagnosed with Diabetes Mellitus. With 
treatment-though his fever was subsided to some 
extent, during the last 1 month he again complained 
of high fever, pain, and swelling of the left knee. 
Cellulitis and multiple abscesses developed on his 
left leg after admission On examination he was toxic, 
febrile, moderately anemic, and mildly icteric. His 
highest body temperature was 102°F, BP- 90/70mm 
of Hg, pulse 80beats/ min, 

respiratory rate 18 breaths/min mildly enlarged 
spleen without palpable liver or any free fluid in the 
abdomen, and no cardiovascular or neurological 
abnormalities. On local examination- the left leg is 
swollen, edematous, cellulitis, and with pustular 
discharge. Laboratory investigations showed hemo-
globin- 8.49gm/dl, ESR-85mm in 1st  hour, total 
count- 13.0K/ul, MCV- 77fl, urine R/M/E- pus cell- 
plenty, RBC= 3-4/HPF, Serum Creatinine- 1.2 
mg/dl, Serum  Electrolytes- sodium-128, potassi-
um-4.5 mol/l, bicarbonates-normal , Chest X-ray – 
normal, Ultrasonography- Hepatosplenomegaly, 

serum albumin- 2.6gm/dl, Serum ALT-11u/L, serum 
bilirubin-5.6mg/dl, HBsAg and Anti HCV- Nega-
tive, Urine albumin-++, Upper GIT endoscopy- 
normal, ANA- positive (sample index-3.0, cutoff 
index-1.5), Anti ds DNA -negative, MT-4mm, Hb 
electrophoresis- normal, D-dimer-10ug/mL (normal 
<0.5), ICT for kala-azar- negative, HIV screening- 
negative,Duplex study- of left lower limb-superfi-
cial venous thrombosis and features of thrombo-
phlebitis involving long saphenous vein multiple 
segments of superficial veins of saphenous territory, 
deep veins are patent, Blood C/S report results- 
BurKholderia pseudomallei isolated in aerobic 
condition. Meropenem, and Ceftazidime both are 
sensitive. Treatment started with Meropenem. The 
post-admission condition further deteriorated and 
developed compartmental syndrome of the left leg 
and arranged for fasciotomy. After the incision, 
deep-seated pus was found (Figure-1), and then the 
pus was drained and followed by regular dressing 
and treated with flucloxacillin, Meropenem and 
LMWH followed by co-trimoxazole for next three 
months.

Figure-2: Colonies of Bukhlorderia pseudomallei 
on Mac Conkey agar15
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Discussion:
Melioidosis is an emerging infection in Bangla-
desh. It is still underreported due to its diverse 
clinical manifestations and the inadequacy of 
conventional  bacterial  identification  methods.6 

Moreover, clinical, radiological, and pathological 
similarities with Melioidosis in a Patient  with  
Diabetes  Mellitus.  Worldwide  about  1,65,000   
people   are   diagnosed   with cases of melioidosis 
per year.7 Among them, 15% account for pediatric 
melioidosis in endemic areas.8 Diabetes mellitus 
has been found to be one of the most frequent 
predisposing factors. Our patient was diabetic. 
Vidyalaxmi et al found a correlation of 76% 
between DM and melioidosis.9 In Bangladesh, 
during the period from 1988 to 2016, twenty- one 
cases of culture-confirmed melioidosis have so far 
been reported. Almost all of them suffered from 
diabetes mellitus. The organism has a unique abili-
ty to bind human insulin, and this bacterial proper-
ty underlies a unique biological and clinical 
relationship with important implications for diabe-
tes.10 The presentation of melioidosis ranges from 
localized to systemic infection. Infection by the 
causative agent B. pseudomallei causes abscess 
formation in different organs of the body, such as 
the lung, liver, prostate, and soft tissues. It presents 
as a febrile illness, ranging from acute fulminant 
septicemia to a chronic, debilitating localized 
infection.11 Mortality rate remains high, even with 
aggressive antibiotic therapy. In endemic areas, 
the mortality rates ranged from 19% to 68%.4 It 
stresses the need for quick diagnosis and early 
initiation of appropriate treatment. Microbiologi-
cal culture is considered the current gold standard 
(Figure-2,3) for diagnosis and culture confirmation 
should always be sought in patients where the 
disease is suspected. The likelihood of diagnosing 
melioidosis is maximized when appropriate clini-
cal samples from a variety of sites and specimen 
types are sent to the microbiology laboratory for 
microscopy and culture.10-11 The drug of choice for 
this stage is intravenous ceftazidime or meropen-
em for a minimum period of 10 to 14 days depend-
ing on the nature and severity of clinical presenta-
tions.21 This should be increased for severely ill 
patients, including those with extensive pulmo-
nary disease, deep-seated collections or organ 
abscesses, osteomyelitis, septic arthritis, or neuro-
logical Melioidosis. In resource-poor settings, 
extending intensive-phase treatment duration may 
not be afford, able, but a minimum of 10 to 14 

days is recommended. In this situation, completing 
a full course of oral eradication therapy is essen-
tial. In patients with a collection (including skin 
ulcers/ abscesses and abscesses in internal organs), 
and in bone/joint, genitourinary, or in CNS infec-
tions (but not for pneumonia), intravenous or oral 
trimethoprim/ sulfamethoxazole may be added If 
trimethoprim/ sulfamethoxazole is included, it 
should be continued for the entire duration of the 
intensive-phase treatment.12  The drug of choice for 
oral eradication-phase is oral trimethoprim/ sulfa-
methoxazole for a minimum of 3 months post 
cessation of IV therapy. It can be extended to 6 
months if neurological melioidosis, osteomyelitis, 
or vascular mycotic aneurysms are present. The 
alternative drug of choice is amoxicillin/ clavulan-
ic acid.3 It dramatically reduces the relapse of 
melioidosis, which is very common. Even after a 
full course of eradication therapy 10%. Relapse 
can reach up to 30 % if the duration of oral eradi-
cation therapy lasts for less than 8 weeks. Relapse 
can be manifested as a severe acute illness and 
could be fatal.13

Surgery has an important role in the management 
of melioidosis. Drainage is required for localized 
pus such as big abscesses in internal organs (liver, 
prostate, etc. and muscles. Repeated joint aspira-
tion and washout may be required in septic arthri-
tis if the collection is massive. Other internal 
abscesses rarely need to be drained as they 
frequently resolve with medical therapy. Repeated 
surgical debridement of the necrotic bones is an 
essential part of managing osteomyelitis. Urgent 
surgical intervention is warranted if a Mycotic 
aneurysm is suspected.14

 
  
 

As of today, there is no available vaccine to 
prevent melioidosis. Some preventive measures 
such as avoiding contact with soil and standing 
water, wearing appropriate clothing and footwear, 
washing or showering after exposure to contami-
nated water or soil, cleaning of wounds, maintain-
ing regular hand hygiene, and others have shown 
effective in preventing melioidosis.13-14

Conclusion:
The case focuses on the need to record the 
presence of Melioidosis in Bangladesh. This case 
was initially probably missed due to a lack of clini-
cal awareness and correct microbiological diagno-
sis. A high index of suspicion is needed for diagno-
sis due to its varied clinical presentations. At the 
same time, the case highlights the need for 
improved microbiology services in patient care 
management. With the recognition of this bacteri-
um as a potential agent of biological warfare, we 
were able to successfully treat the case by the 
institution of correct antimicrobials based on 
microbiological feedback.
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Introduction:
Meliodosis is an infectious disease caused by the 
gram-negative bacteria - Burkholderia pseudomallei. 
It is associated with significant mortality due to an 
early onset of fulminant sepsis. The disease is 
endemic in South-East Asian countries and in 
Northern Australia.1 It is now an emerging infection 
in Bangladesh.2 Bangladesh is an example of a 
highly populous, agricultural country where 
melioidosis may be a significantly underdiagnosed 
cause of infection and death. A lack of awareness 
among microbiologists and clinicians and a lack of 
diagnostic microbiology infrastructure are factors 
that are likely to lead to the underreporting of 
melioidosis. The first reported, confirmed case of 
melioidosis that was acquired from Bangladesh (at 
that time known as East Pakistan) was a British 
sailor.3 The clinical presentation of melioidosis is 
widely varied, and a definitive diagnosis requires a 
skilled microbiology laboratory, making it more 
difficult to diagnose in low-resource settings such 
as Bangladesh. Agriculture is the most productive 

sector of the country’s economy, contributing about 
30% of the nation’s GDP and providing over 90% 
of Bangladesh’s rural employment.4 Melioidosis 
primarily affects persons who are in regular contact 
with soil and water. Infection results from percuta-
neous inoculation (e.g., by means of a penetrating 
injury or open wound), inhalation (e.g., during 
severe weather or as a result of deliberate release), 
or ingestion (e.g., through contaminated food or 
water). In most regions, the disease is highly season-
al, with rainy season peaks corresponding with 
higher infection rates. Vertical and sexual transmis-
sion, zoonotic transmission from animals with 
melioidosis, and transmission to laboratory staffs 
are very uncommon but have been documented. 
Although incidence peaks between 40 and 60 years 
of age, melioidosis is well recognized in children.5 
Though human-to-human transmission is rare, a 
reported case of transmission to an infant from a 
mother with melioidosis mastitis via ingestion of 
breast milk has been described.3,4 Major organ 
involvement and clinical features were classified as 

follows: Pulmonary: pneumonia, including compli-
cations such as a lung abscess or a pleural effusion. 
Musculoskeletal (MSK): septic arthritis, osteomyeli-
tis, and others.Genitourinary (GU): infection of the 
urinary and genital tract, including the kidneys. 
Neurological: involvement of the brain and spinal 
cord, including the meninges. Organ 
abscess/deep-seated abscess: Abscess involving any 
solid organ or in any deep-seated site such as the 
muscles.Cutaneous: infection and abscess of the 
skin and subcutaneous tissue. Bacteraemia without 
focus: acute sepsis without any specific focus.

A case report:
Our patient was a 48-year-old male from Sundor-
gong, Gaibanda district of Bangladesh. He was an 
NGO”s worker who worked at Cox’s Bazar for 
about three years. He presented with gradual 
increasing pain and swelling in his left knee for 7 
days and fever for the last 1 month associated with 
weight loss, after admission in this hospital celluli-
tis and multiple abscesses developed in his left leg 
up to mid-thigh.About eight months back same 
episode of fever occurred and was treated with 
antibiotics, in that time investigations showed-Cysti-
tis, Pyelonephritis, Encysted pelvic abscess, and 
Perinephric abscess. At the same time, he was 
diagnosed with Diabetes Mellitus. With 
treatment-though his fever was subsided to some 
extent, during the last 1 month he again complained 
of high fever, pain, and swelling of the left knee. 
Cellulitis and multiple abscesses developed on his 
left leg after admission On examination he was toxic, 
febrile, moderately anemic, and mildly icteric. His 
highest body temperature was 102°F, BP- 90/70mm 
of Hg, pulse 80beats/ min, 

respiratory rate 18 breaths/min mildly enlarged 
spleen without palpable liver or any free fluid in the 
abdomen, and no cardiovascular or neurological 
abnormalities. On local examination- the left leg is 
swollen, edematous, cellulitis, and with pustular 
discharge. Laboratory investigations showed hemo-
globin- 8.49gm/dl, ESR-85mm in 1st  hour, total 
count- 13.0K/ul, MCV- 77fl, urine R/M/E- pus cell- 
plenty, RBC= 3-4/HPF, Serum Creatinine- 1.2 
mg/dl, Serum  Electrolytes- sodium-128, potassi-
um-4.5 mol/l, bicarbonates-normal , Chest X-ray – 
normal, Ultrasonography- Hepatosplenomegaly, 

serum albumin- 2.6gm/dl, Serum ALT-11u/L, serum 
bilirubin-5.6mg/dl, HBsAg and Anti HCV- Nega-
tive, Urine albumin-++, Upper GIT endoscopy- 
normal, ANA- positive (sample index-3.0, cutoff 
index-1.5), Anti ds DNA -negative, MT-4mm, Hb 
electrophoresis- normal, D-dimer-10ug/mL (normal 
<0.5), ICT for kala-azar- negative, HIV screening- 
negative,Duplex study- of left lower limb-superfi-
cial venous thrombosis and features of thrombo-
phlebitis involving long saphenous vein multiple 
segments of superficial veins of saphenous territory, 
deep veins are patent, Blood C/S report results- 
BurKholderia pseudomallei isolated in aerobic 
condition. Meropenem, and Ceftazidime both are 
sensitive. Treatment started with Meropenem. The 
post-admission condition further deteriorated and 
developed compartmental syndrome of the left leg 
and arranged for fasciotomy. After the incision, 
deep-seated pus was found (Figure-1), and then the 
pus was drained and followed by regular dressing 
and treated with flucloxacillin, Meropenem and 
LMWH followed by co-trimoxazole for next three 
months.

Figure-3: Safety-pin appearance of gram-negative 
Burkholderia pseudomallei15
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Discussion:
Melioidosis is an emerging infection in Bangla-
desh. It is still underreported due to its diverse 
clinical manifestations and the inadequacy of 
conventional  bacterial  identification  methods.6 

Moreover, clinical, radiological, and pathological 
similarities with Melioidosis in a Patient  with  
Diabetes  Mellitus.  Worldwide  about  1,65,000   
people   are   diagnosed   with cases of melioidosis 
per year.7 Among them, 15% account for pediatric 
melioidosis in endemic areas.8 Diabetes mellitus 
has been found to be one of the most frequent 
predisposing factors. Our patient was diabetic. 
Vidyalaxmi et al found a correlation of 76% 
between DM and melioidosis.9 In Bangladesh, 
during the period from 1988 to 2016, twenty- one 
cases of culture-confirmed melioidosis have so far 
been reported. Almost all of them suffered from 
diabetes mellitus. The organism has a unique abili-
ty to bind human insulin, and this bacterial proper-
ty underlies a unique biological and clinical 
relationship with important implications for diabe-
tes.10 The presentation of melioidosis ranges from 
localized to systemic infection. Infection by the 
causative agent B. pseudomallei causes abscess 
formation in different organs of the body, such as 
the lung, liver, prostate, and soft tissues. It presents 
as a febrile illness, ranging from acute fulminant 
septicemia to a chronic, debilitating localized 
infection.11 Mortality rate remains high, even with 
aggressive antibiotic therapy. In endemic areas, 
the mortality rates ranged from 19% to 68%.4 It 
stresses the need for quick diagnosis and early 
initiation of appropriate treatment. Microbiologi-
cal culture is considered the current gold standard 
(Figure-2,3) for diagnosis and culture confirmation 
should always be sought in patients where the 
disease is suspected. The likelihood of diagnosing 
melioidosis is maximized when appropriate clini-
cal samples from a variety of sites and specimen 
types are sent to the microbiology laboratory for 
microscopy and culture.10-11 The drug of choice for 
this stage is intravenous ceftazidime or meropen-
em for a minimum period of 10 to 14 days depend-
ing on the nature and severity of clinical presenta-
tions.21 This should be increased for severely ill 
patients, including those with extensive pulmo-
nary disease, deep-seated collections or organ 
abscesses, osteomyelitis, septic arthritis, or neuro-
logical Melioidosis. In resource-poor settings, 
extending intensive-phase treatment duration may 
not be afford, able, but a minimum of 10 to 14 

days is recommended. In this situation, completing 
a full course of oral eradication therapy is essen-
tial. In patients with a collection (including skin 
ulcers/ abscesses and abscesses in internal organs), 
and in bone/joint, genitourinary, or in CNS infec-
tions (but not for pneumonia), intravenous or oral 
trimethoprim/ sulfamethoxazole may be added If 
trimethoprim/ sulfamethoxazole is included, it 
should be continued for the entire duration of the 
intensive-phase treatment.12  The drug of choice for 
oral eradication-phase is oral trimethoprim/ sulfa-
methoxazole for a minimum of 3 months post 
cessation of IV therapy. It can be extended to 6 
months if neurological melioidosis, osteomyelitis, 
or vascular mycotic aneurysms are present. The 
alternative drug of choice is amoxicillin/ clavulan-
ic acid.3 It dramatically reduces the relapse of 
melioidosis, which is very common. Even after a 
full course of eradication therapy 10%. Relapse 
can reach up to 30 % if the duration of oral eradi-
cation therapy lasts for less than 8 weeks. Relapse 
can be manifested as a severe acute illness and 
could be fatal.13

Surgery has an important role in the management 
of melioidosis. Drainage is required for localized 
pus such as big abscesses in internal organs (liver, 
prostate, etc. and muscles. Repeated joint aspira-
tion and washout may be required in septic arthri-
tis if the collection is massive. Other internal 
abscesses rarely need to be drained as they 
frequently resolve with medical therapy. Repeated 
surgical debridement of the necrotic bones is an 
essential part of managing osteomyelitis. Urgent 
surgical intervention is warranted if a Mycotic 
aneurysm is suspected.14

 
  
 

As of today, there is no available vaccine to 
prevent melioidosis. Some preventive measures 
such as avoiding contact with soil and standing 
water, wearing appropriate clothing and footwear, 
washing or showering after exposure to contami-
nated water or soil, cleaning of wounds, maintain-
ing regular hand hygiene, and others have shown 
effective in preventing melioidosis.13-14

Conclusion:
The case focuses on the need to record the 
presence of Melioidosis in Bangladesh. This case 
was initially probably missed due to a lack of clini-
cal awareness and correct microbiological diagno-
sis. A high index of suspicion is needed for diagno-
sis due to its varied clinical presentations. At the 
same time, the case highlights the need for 
improved microbiology services in patient care 
management. With the recognition of this bacteri-
um as a potential agent of biological warfare, we 
were able to successfully treat the case by the 
institution of correct antimicrobials based on 
microbiological feedback.
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