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Journal of National Heart Foundation of Bangladesh welcomes 
contribution from all branches of cardiovascular diseases in the 
form of original articles, review articles, case reports, images in 
cardiac medicine and surgery and introduction of techniques in 
“How To Do It’ section.  The articles submitted are subject to peer 
review and editorial revision. The author(s) should disclose any 
conflict of interest if any during submission and also state that the 
submitted article have not been published in whole or in part 
except abstracts or accepted for publication in any other journal. 
Authors must conform to the uniform requirements for  
manuscripts submitted to biomedical journals (N Engl J Med 1991; 
324:424-8). 

Manuscripts may be submitted in hard copies (Three copies) and 
an electronic copy with a covering letter addressed to National 
Professor Brig (Rtd.) Abdul Malik, Editor-in-chief, Editorial 
Board, Journal of National Heart Foundation of Bangladesh. 
Manuscripts may also be submitted electronically to 
nhfresearch@yahoo.com. Tables, figures and text should be 
included in the same file if possible. However, photographs and/or 
figures and signed copyright statement by all the authors need to be 
sent separately as hard copy. Registered letters should be mailed to 
Department of Epidemiology and Research, National Heart 
Foundation Hospital and Research Institute, Plot no. 7/2, Section 2, 
Mirpur, Dhaka -1216, Bangladesh. Manuscripts submitted only by 
post should also be accompanied with an electronic copy of the 
same on a compact disc.

Preparation of manuscript
Type the manuscript on white bond paper, 216 x 279 mm (8/2 x 11 in.) 
or ISO A4 (212 x 297 mm), with margins of at least 25 mm (1 in.). 
Type only on one side of the paper. Use double spacing 
throughout, including title page, abstract, text, acknowledgments, 
references, tables, and legends for illustrations. Begin each of the 
following sections on separate pages: title page, abstract and key 
words, text, acknowledgments, references, individual tables, and 
legends. Number pages consecutively, beginning with the title 
page. Type the page number in the upper or lower right-hand 
corner of each page.

Title page
The title page should carry (a) the title of the article, which should 
be concise but informative; (b) first name, middle initial, and last 
name of each author, with highest academic degree(s) and 
institutional affiliation; (c) name of department(s) and 
institution(s) to which the work should be attributed; (d) 
disclaimers, if any; (e) name and address of author responsible for 
correspondence about the manuscript; (f) name and address of 
author to whom requests for reprints should be addressed or 
statement that reprints will not be available from the author; (g) 
source(s) of support in the form of grants, equipment, drugs, or all 
of these; and (h) a short running head or foot line of no more than 
40 characters (count letters and spaces) placed at the foot of the 
title page and identified.

Authorship
All persons designated as authors should qualify for authorship. 
The order of authorship should be a joint decision of the coauthors. 
Each author should have participated sufficiently in the work to 
take public responsibility for the content. Authorship credit should 
be based only on substantial contributions to (a) conception and 
design, or analysis and interpretation of data; and to (b) drafting the 
article or revising it critically for important intellectual content; 
and on (c) final approval of the version to be published. Conditions 

(a), (b), and (c) must all be met. Participation solely in the 
acquisition of funding or the collection of data does not justify 
authorship. General supervision of the research group is also not 
sufficient for authorship. Any part of an article critical to its main 
conclusions must be the responsibility of at least one author. A 
paper with corporate (collective) authorship must specify the key 
persons responsible for the article; others contributing to the work 
should be recognized separately (see Acknowledgments). Editors 
may require authors to justify the assignment of authorship.

Abstract and Key Words
The second page should carry a 250 words structured abstract. The 
abstract should state the purposes of the study or investigation, 
basic procedures (selection of study subjects or laboratory animals; 
observational and analytical methods), main findings (give specific 
data and their statistical significance, if possible), and the principal 
conclusions. Below the abstract provide, and identify as such, 3 to 
10 key words or short phrases that will assist indexers in 
cross-indexing the article and may be published with the abstract. 

Text 
The text of observational and experimental articles should be 
divided into sections with the headings Introduction, Methods, 
Results, and Discussion. Long articles may need subheadings 
within some sections to clarify their content, especially the Results 
and Discussion sections. 

Introduction 
State the purpose of the article. Summarize the rationale for the 
study or observation. Give only strictly pertinent references, and 
do not review the subject extensively. Do not include data or 
conclusions from the work being reported.

Methods 
Describe your selection of the observational or experimental 
subjects (patients or laboratory animals, including controls) 
clearly. Identify the methods, apparatus (manufacturer's name and 
address in parentheses), and procedures in sufficient detail to allow 
other workers to reproduce the results. Give references to 
established methods, including statistical methods; provide 
references and brief descriptions for methods that have been 
published but are not well known; describe new or substantially 
modified methods, give reasons for using them, and evaluate their 
limitations. Identify precisely all drugs and chemicals used, 
including generic name(s), dose(s), and route(s) of administration.

Ethics 
When reporting experiments on human subjects indicate whether 
the procedures followed were in accordance with the ethical 
standards of the responsible committee on human experimentation 
(institutional or regional) or with the Helsinki Declaration of 1975, 
as revised in 1983: Do not use patients' names, initials, or hospital 
numbers, especially in any illustrative material. When reporting 
experiments on animals indicate whether the institution's or the 
National Research Council's guide for, or any national law on, the 
care and use of laboratory animals was followed.

Statistics 
Describe statistical methods with enough detail to enable a 
knowledgeable reader with access to the original data to verify the 
reported results. When possible, quantify findings and present 
them with appropriate indicators of measurement error or 
uncertainty (such as confidence intervals). Avoid sole reliance on 
statistical hypothesis testing, such as the use of P values, which 
fails to convey important quantitative information. Specify any 
general-use computer programs used.

Put general descriptions of methods in the Methods section. When 
data are summarized in the Results section specify the statistical 
methods used to analyze them. Restrict tables and figures to those 
needed to explain the argument of the paper and to assess its 
support. Use graphs as an alternative to tables with many entries; 
do not duplicate data in graphs and tables. Avoid nontechnical uses 
of technical terms in statistics, such as "random" (which implies a 
randomizing device), "normal," "significant," "correlations," and 
"sample." Define statistical terms, abbreviations, and most 
symbols.

Results 
Present your results in logical sequence in the text, tables, and 
illustrations. Do not repeat in the text all the data in the tables or 
illustrations; emphasize or summarize only important 
observations.

Discussion 
Emphasize the new and important aspects of the study and the 
conclusions that follow from them. Do not repeat in detail data or 
other material given in the Introduction or the Results section. 
Include in the Discussion section the implications of the findings 
and their limitations, including implications for future research. 
Relate the observations to other relevant studies. Link the 
conclusions with the goals of the study but avoid unqualified 
statements and conclusions not completely supported by your data. 
Avoid claiming priority and alluding to work that has not been 
completed. State new hypotheses when warranted, but clearly label 
them as such. Recommendations, when appropriate, may be 
included.

Acknowledgments 
At an appendix to the text one or more statements should specify 
(a) contributions that need acknowledging but do not justify 
authorship, such as general support by a departmental chairman; 
(b) acknowledgments of technical help; (c) acknowledgments of 
financial and material support, specifying the nature of the support; 
(d) financial relationships that may pose a conflict of interest. 
Authors are responsible for obtaining written permission from 
persons acknowledged by name, because readers may infer their 
endorsement of the data and conclusions. Technical help should be 
acknowledged in a paragraph separate from those acknowledging 
other contributions.

References 
References should be written in Vancouver style. Number 
references consecutively in the order in which they are first 
mentioned in the text. Identify references in text, tables, and 
legends by Arabic numerals in parentheses. References cited only 
in tables or in legends to figures should be numbered in accordance 
with a sequence established by the first identification in the text of 
the particular table or illustration. Try to avoid using abstracts as 
references; "unpublished observations" and "personal 
communications" may not be used as references, although 
references to written, not oral, communications may be inserted (in 
parentheses) in the text. Include among the references papers 
accepted but not yet published; designate the journal and add "In 
press." Information from manuscripts submitted but not yet 
accepted should be cited in the text as "unpublished observations" 
(in parentheses). The references must be verified by the author(s) 
against the original documents.

Tables 
Type each table double-spaced on a separate sheet. Do not submit 
tables as photographs. Number tables consecutively in the order of 
their first citation in the text and supply a brief title for each. Give 

each column a short or abbreviated heading. Place explanatory 
matter in footnotes, not in the heading. Explain in footnotes all 
nonstandard abbreviations that are used in each table. For footnotes 
use the following symbols, in this sequence: *, t, +, §, II, , * tt. 
Identify statistical measures of variations such as standard 
deviation and standard error of the mean. Do not use internal 
horizontal and vertical rules. Be sure that each table is cited in the 
text. If you use data from another published or unpublished source 
obtain permission and acknowledge fully. The use of too many 
tables in relation to the length of the text may produce difficulties 
in the layout of pages. 

Illustrations 
Submit three complete sets of figures. Figures should be 
professionally drawn and photographed; freehand or typewritten 
lettering is unacceptable. Instead of original drawings, 
roentgenograms, and other material send sharp, glossy black-and 
white photographic prints, usually 127 X 173 mm (5 x 7 in.), but no 
larger than 203 x 254 mm (8 x 10 in.). Letters, numbers, and 
symbols should be clear and even throughout and of sufficient size 
that when reduced for publication each item will still be legible. 
Titles and detailed explanations belong in the legends for 
illustrations, not on the illustrations themselves. Each figure should 
have a label pasted on its back indicating the number of the figure, 
author's name, and top of the figure. Do not write on the back of 
figures or scratch or mar them by using paper clips. Do not bend 
figures or mount them on cardboard. If photographs of persons are 
used, either the subjects must not be identifiable or their pictures 
must be accompanied by written permission to use the photograph.

Figures should be numbered consecutively according to the order 
in which they have been first cited in the text. If a figure has been 
published acknowledge the original source and submit written 
permission from the copyright holder to reproduce the material. 
Permission is required irrespective of authorship or publisher, 
except for documents in the public domain. For illustrations in 
color the journal requires color negatives, positive transparencies, 
or color prints. 

Legends for Illustrations
Type legends for illustrations double-spaced, starting on a separate 
page, with Arabic numerals corresponding to the illustrations. 
When symbols, arrows, numbers, or letters are used to identify 
parts of the illustrations, identify and explain each one clearly in 
the legend.

Units of measurement  
Measurements of length, height, weight, and volume should be 
reported in metric units (meter, kilogram, or liter) or their decimal 
multiples. Temperatures should be given in degrees Celsius. Blood 
pressures should be given in millimeters of mercury. All 
hematologic and clinical-chemistry measurements should be 
reported in the metric system in terms of the International System 
of Units (SI). 

Abbreviation and symbols 
Use only standard abbreviations. Avoid abbreviations in the title 
and abstract. The full term for which an abbreviation stands should 
precede its first use in the text unless it is a standard unit of 
measurement.

The Editor reserves the customary right to style and if necessary 
shortens the material accepted for publication and to determine the 
priority and time of publication. Editor assumes that work based on 
honest observations.
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sufficient for authorship. Any part of an article critical to its main 
conclusions must be the responsibility of at least one author. A 
paper with corporate (collective) authorship must specify the key 
persons responsible for the article; others contributing to the work 
should be recognized separately (see Acknowledgments). Editors 
may require authors to justify the assignment of authorship.

Abstract and Key Words
The second page should carry a 250 words structured abstract. The 
abstract should state the purposes of the study or investigation, 
basic procedures (selection of study subjects or laboratory animals; 
observational and analytical methods), main findings (give specific 
data and their statistical significance, if possible), and the principal 
conclusions. Below the abstract provide, and identify as such, 3 to 
10 key words or short phrases that will assist indexers in 
cross-indexing the article and may be published with the abstract. 

Text 
The text of observational and experimental articles should be 
divided into sections with the headings Introduction, Methods, 
Results, and Discussion. Long articles may need subheadings 
within some sections to clarify their content, especially the Results 
and Discussion sections. 

Introduction 
State the purpose of the article. Summarize the rationale for the 
study or observation. Give only strictly pertinent references, and 
do not review the subject extensively. Do not include data or 
conclusions from the work being reported.

Methods 
Describe your selection of the observational or experimental 
subjects (patients or laboratory animals, including controls) 
clearly. Identify the methods, apparatus (manufacturer's name and 
address in parentheses), and procedures in sufficient detail to allow 
other workers to reproduce the results. Give references to 
established methods, including statistical methods; provide 
references and brief descriptions for methods that have been 
published but are not well known; describe new or substantially 
modified methods, give reasons for using them, and evaluate their 
limitations. Identify precisely all drugs and chemicals used, 
including generic name(s), dose(s), and route(s) of administration.

Ethics 
When reporting experiments on human subjects indicate whether 
the procedures followed were in accordance with the ethical 
standards of the responsible committee on human experimentation 
(institutional or regional) or with the Helsinki Declaration of 1975, 
as revised in 1983: Do not use patients' names, initials, or hospital 
numbers, especially in any illustrative material. When reporting 
experiments on animals indicate whether the institution's or the 
National Research Council's guide for, or any national law on, the 
care and use of laboratory animals was followed.

Statistics 
Describe statistical methods with enough detail to enable a 
knowledgeable reader with access to the original data to verify the 
reported results. When possible, quantify findings and present 
them with appropriate indicators of measurement error or 
uncertainty (such as confidence intervals). Avoid sole reliance on 
statistical hypothesis testing, such as the use of P values, which 
fails to convey important quantitative information. Specify any 
general-use computer programs used.

Put general descriptions of methods in the Methods section. When 
data are summarized in the Results section specify the statistical 
methods used to analyze them. Restrict tables and figures to those 
needed to explain the argument of the paper and to assess its 
support. Use graphs as an alternative to tables with many entries; 
do not duplicate data in graphs and tables. Avoid nontechnical uses 
of technical terms in statistics, such as "random" (which implies a 
randomizing device), "normal," "significant," "correlations," and 
"sample." Define statistical terms, abbreviations, and most 
symbols.

Results 
Present your results in logical sequence in the text, tables, and 
illustrations. Do not repeat in the text all the data in the tables or 
illustrations; emphasize or summarize only important 
observations.

Discussion 
Emphasize the new and important aspects of the study and the 
conclusions that follow from them. Do not repeat in detail data or 
other material given in the Introduction or the Results section. 
Include in the Discussion section the implications of the findings 
and their limitations, including implications for future research. 
Relate the observations to other relevant studies. Link the 
conclusions with the goals of the study but avoid unqualified 
statements and conclusions not completely supported by your data. 
Avoid claiming priority and alluding to work that has not been 
completed. State new hypotheses when warranted, but clearly label 
them as such. Recommendations, when appropriate, may be 
included.

Acknowledgments 
At an appendix to the text one or more statements should specify 
(a) contributions that need acknowledging but do not justify 
authorship, such as general support by a departmental chairman; 
(b) acknowledgments of technical help; (c) acknowledgments of 
financial and material support, specifying the nature of the support; 
(d) financial relationships that may pose a conflict of interest. 
Authors are responsible for obtaining written permission from 
persons acknowledged by name, because readers may infer their 
endorsement of the data and conclusions. Technical help should be 
acknowledged in a paragraph separate from those acknowledging 
other contributions.
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References should be written in Vancouver style. Number 
references consecutively in the order in which they are first 
mentioned in the text. Identify references in text, tables, and 
legends by Arabic numerals in parentheses. References cited only 
in tables or in legends to figures should be numbered in accordance 
with a sequence established by the first identification in the text of 
the particular table or illustration. Try to avoid using abstracts as 
references; "unpublished observations" and "personal 
communications" may not be used as references, although 
references to written, not oral, communications may be inserted (in 
parentheses) in the text. Include among the references papers 
accepted but not yet published; designate the journal and add "In 
press." Information from manuscripts submitted but not yet 
accepted should be cited in the text as "unpublished observations" 
(in parentheses). The references must be verified by the author(s) 
against the original documents.

Tables 
Type each table double-spaced on a separate sheet. Do not submit 
tables as photographs. Number tables consecutively in the order of 
their first citation in the text and supply a brief title for each. Give 

each column a short or abbreviated heading. Place explanatory 
matter in footnotes, not in the heading. Explain in footnotes all 
nonstandard abbreviations that are used in each table. For footnotes 
use the following symbols, in this sequence: *, t, +, §, II, , * tt. 
Identify statistical measures of variations such as standard 
deviation and standard error of the mean. Do not use internal 
horizontal and vertical rules. Be sure that each table is cited in the 
text. If you use data from another published or unpublished source 
obtain permission and acknowledge fully. The use of too many 
tables in relation to the length of the text may produce difficulties 
in the layout of pages. 

Illustrations 
Submit three complete sets of figures. Figures should be 
professionally drawn and photographed; freehand or typewritten 
lettering is unacceptable. Instead of original drawings, 
roentgenograms, and other material send sharp, glossy black-and 
white photographic prints, usually 127 X 173 mm (5 x 7 in.), but no 
larger than 203 x 254 mm (8 x 10 in.). Letters, numbers, and 
symbols should be clear and even throughout and of sufficient size 
that when reduced for publication each item will still be legible. 
Titles and detailed explanations belong in the legends for 
illustrations, not on the illustrations themselves. Each figure should 
have a label pasted on its back indicating the number of the figure, 
author's name, and top of the figure. Do not write on the back of 
figures or scratch or mar them by using paper clips. Do not bend 
figures or mount them on cardboard. If photographs of persons are 
used, either the subjects must not be identifiable or their pictures 
must be accompanied by written permission to use the photograph.

Figures should be numbered consecutively according to the order 
in which they have been first cited in the text. If a figure has been 
published acknowledge the original source and submit written 
permission from the copyright holder to reproduce the material. 
Permission is required irrespective of authorship or publisher, 
except for documents in the public domain. For illustrations in 
color the journal requires color negatives, positive transparencies, 
or color prints. 

Legends for Illustrations
Type legends for illustrations double-spaced, starting on a separate 
page, with Arabic numerals corresponding to the illustrations. 
When symbols, arrows, numbers, or letters are used to identify 
parts of the illustrations, identify and explain each one clearly in 
the legend.

Units of measurement  
Measurements of length, height, weight, and volume should be 
reported in metric units (meter, kilogram, or liter) or their decimal 
multiples. Temperatures should be given in degrees Celsius. Blood 
pressures should be given in millimeters of mercury. All 
hematologic and clinical-chemistry measurements should be 
reported in the metric system in terms of the International System 
of Units (SI). 

Abbreviation and symbols 
Use only standard abbreviations. Avoid abbreviations in the title 
and abstract. The full term for which an abbreviation stands should 
precede its first use in the text unless it is a standard unit of 
measurement.

The Editor reserves the customary right to style and if necessary 
shortens the material accepted for publication and to determine the 
priority and time of publication. Editor assumes that work based on 
honest observations.
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In this third issue of volume twelve of Journal of 
National Heart Foundation of Bangladesh two review 
articles, four original articles and two  case reports 
are published. 

Chronic conditions, such as cardiovascular disease 
(CVD), are among the leading causes of global 
mortality. A promising avenue for reducing the risk 
of CVD through health promotion is the application 
of community engagement (CE) strategies. Aroua M 
et al. in their paper reviewed the dynamics of CE and 
its correlation with overall wellbeing and they also 
examine existing initiatives within the realm of CVD 
health promotion that leverage CE foundations to 
enhance their impact, sustainability, and outreach. 

Although innovations in the field of cardiovascular 
healthcare have been noteworthy, obstacles still exist in 
translating research findings into practice. Newaz T et al. 
reviewed to provide an understanding of the basics of 
implementation science and implementation research as 
well as highlight examples of implementation science 
use-cases in cardiovascular disease-related interventions. 

In addition to respiratory symptoms, extra-pulmo-
nary symptoms have been overlooked, posing a 
threat to the people. It can lead to serious systemic 
consequences affecting GI tract. There has been 
delayed reorganization of gastrointestinal (GI) symptoms 
as symptoms of coronavirus disease (COVID-19). 
Malik F et al. studied to compare baseline and clinical 
characteristics and in-hospital outcome COVID-19 
positive patients with or without GI symptoms.

Identification of the culprit lesion in non-ST-             
elevation myocardial infarction (NSTEMI) patients 
with multi-vessel coronary disease (MVD) is        
clinically important regarding choosing reperfusion 
strategy. Malik F et al. studied aimed to evaluate the 
ability to identify the culprit lesion by coronary 
angiogram (CAG) in patients with NSTEMI and MVD.

Bangladesh, undergoing an epidemiological           
transition highlighted by the Global Burden of 

Disease study, faces a considerable Non-Communicable 
Diseases (NCDs) burden, with Metabolic Syndrome 
(MetS) being a prominent contributor. Monower MM 
et al. studied to ascertain the prevalence of MetS and 
explore associated socio-demographic and lifestyle 
factors in an urban setting of Bangladesh.

Hypertension is an important public health problem 
worldwide. The Bangladeshi population is relatively 
homogeneous and consists of about 98% ethnic 
Bengali as well as various tribal groups. There are 
about 45 distinct indigenous communities in Bangladesh. 
Reliable, large-scale, population-based data on         
hypertension for Bangladeshi indigenous populations 
are limited. Jubayer S et al. studied to find out the 
prevalence of hypertension in Garo tribe, one of the 
indigenous populations of Bangladesh. 

The decision to perform primary percutaneous        
coronary intervention (PPCI) in out of hospital        
cardiac arrest patient after prolonged cardiopulmo-
nary resuscitation (CPR) is a challenging one.         
Ishraquzzaman M et al. presented a unique case of an 
out of hospital cardiac arrest (OHCA) patient who 
underwent PPCI after prolonged CPR according to 
the advanced life support guidelines. 

A small aortic root can cause patient–prosthesis 
mismatch. A variety of aortic annulus enlargement 
techniques are reported to avoid patient-prosthesis 
mismatch. The Nicks procedure generally increases 
aortic annulus by one valve size. The Manouguian 
requires incising the mitral valve (MV) anterior 
leaflet and left atrium (LA), with risk of mitral           
regurgitation. Gofur MA et al. presented a case of a 
new surgical technique to enlarge the aortic annulus, 
Y incision at the aortomitral curtain and rectangular 
patch enlarged the aortic root.

I hope readers will get  new interesting information 
regarding prevention and treatment of cardiovascular 
diseases. 

  Editorial
National Professor Brig. (Rtd.) Abdul Malik
MBBS; MRCP; FCCP; FCPS; FRCP; FACC, PhD 
Founder and President, National Heart Foundation of Bangladesh
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health providers and could be missing a large subgroup of 
our population. At the same time, there exists a plethora of 
literature highlighting the role of peer educators and health 
promotion conducted within community settings- as being 
effective factors for knowledge mobilization and program 
outcomes9,10. This evidence encouragingly points to the 
crucial importance of community participation, which is the 
main concept of this report, and could be an exciting 
solution to reducing the risk, burden, and incidence of CVD. 

Dynamics of Community Engagement 
Community engagement (CE) is a term commonly used to 
describe the process of collaborating (in various capacities) 
with a group of individuals on an issue that affects them11. 
This approach highlights trust and relationship building- 
which fosters and builds better foundations for research, 
educational, and health promotion activities. It is a strategic 
approach that can achieve many goals within in the sphere 
of social change, in a way that is sustainable and builds up a 
community’s resources12. It is in fact an excellent tool in 
reducing health disparities, by building bridges between 
academia and community members13. At the core of CE are 
values such as solidarity, empathy, and understanding, 
which all in turn enhance the quality and sustainability of 
health research14. This in many cases determines how 
impactful a health promotion campaign is. 

Models of CE Employing Diffusion of Innovation
It can be daunting to consider the process of building a 
relationship with a community in a meaningful way. There 
are some CE frameworks and models that can be used to 
imagine new innovations. The diffusion of innovation 
theory15 was applied for the CE model in a community 
context16. This model extends the dynamics of how novel 
goods or concepts are accepted in a society or culture. An 
important feature of this paradigm is its recognition that 

communities may need some time to adjust to new health 
initiatives and activities, similar to how new breakthroughs 
are gradually accepted. Communities have a similar pattern 
to that of a normal distribution, where the majority of 
individuals (with the ability to interact) are concentrated 
around the common or average. Initiatives can draw in the 
enthusiastic participants at first, and eventually build 
momentum that may subsequently spread to include the 
other groups in the community. Through the lens of commu-
nity engagement, this model provides a strategic tool for 
envisioning future collaborations for health promotion. It 
allows for the identification of distinct groups within a 
community, understanding engagement potential, and 
strategically directing efforts to encourage broader and more 
centralized participation in health promotion activities 
(Figure 1). This thoughtful approach aids in aligning 
community engagement strategies with the diverse dynam-
ics and preferences present within the community, fostering 
a more inclusive and effective collaboration for health 
promotion. 

Models of CE Employing Finite and Infinite Game
Another pragmatic approach for enhancing community 
engagement is through employing the concept of Finite and 
Infinite game17. This is a useful concept when approaching 
communities for longer term goals in mind. Through this 
approach, the finite activities should be planned to achieve the 
infinite goal of keeping the communities healthy (Figure 2)17. 
It is important to note that strong and meaningful community 
engagement community should be include members at all 
stages of the health promotion activities. In essence, the Finite 
and Infinite game concept provides a strategic lens through 
which community engagement activities are aligned with 
sustained health outcomes. It encourages a forward-looking 
perspective, where short-term initiatives are seamlessly 
integrated into a comprehensive, long-term strategy. By adopt-
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Introduction
Social Narrative of Cardiovascular Disease
Many chronic conditions such as cardiovascular disease 
(CVD) are caused and exasperated by the social determi-
nants of health- this includes factors such as literacy rates, 
income, food insecurity, and housing to name a few1–3. 
Determinants can begin their influence on the lives of 
individuals from a very early age, often before birth, and are 
multi-faceted in their arrangement and effect. These deter-
minants are not always acknowledged in research, clinical 
care, nor program delivery, but can in fact provide much 
needed context in understanding patients and their condi-
tions. Modern health has largely pivoted to addressing these 
chronic conditions, which are leading causes of death 
globally4. In fact, CVD account for 17.9 million deaths 
globally in 2019, a number that has only risen in recent 
years4. This underscores the need for health promotion in the 
field of CVD research, and perhaps highlights a need for 
that promotion to happen with more attention to larger 
disease-causing elements.

Understanding Disease and Health Promotion
Health promotion is a public health field concerned with 

helping individuals’ control and improve their health, a 
process that overlaps with many different legal and medical 
jurisdictions5. Health promotion can function as a powerful 
tool to promote individual and collective health and can 
improve the ability of diagnostic tools to detect diseases 
early through awareness, reduce the burden of diseases after 
diagnosis, and even avoid disease altogether in the first 
place3. The World Health Organization (WHO) states in the 
preamble of its constitution the importance of health- but 
doesn’t restrict the definition to just a lack of disease. This 
definition of wellbeing expresses the need for an overall 
state of social, physical, and mental wellbeing, and is often 
informed by social determinants of health6. Social determi-
nants of health are described as conditions that people 
happen to live in, that are shaped by their political, 
geographical, and economic forces often beyond their 
control7. 

Tailoring Health Promotion through Meaningful     
Community Engagement
Barriers to health promotion have been captured in many 
interesting studies, and often involve a lack of interest, 
resources, and relevant staff, despite being evidence-in-
formed8. This can be a challenge for researchers, clinicians, 
and program developers aiming to garner interest in often 
underfunded and understaffed health promotion campaigns. 
This gap between knowledge and practice may also be a 
result of culturally inappropriate messaging and mistrust of 
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ing this approach, practitioners and community leaders can 
cultivate a sense of continuity and purpose, reinforcing the 
notion that each community engagement effort is a valuable 
piece in the larger puzzle of community health. In summary, 
the Finite and Infinite game concept, when applied to commu-
nity engaged health promotion, offers a strategic and visionary 
framework. It transforms finite activities into meaningful steps 
towards a lasting and infinite goal—sustaining the health and 
vitality of the community. Moreover, when coupled with 
inclusive community involvement, this approach lays the 
foundation for a holistic and enduring approach to health 
promotion, reflecting the Turin Infinite Game philosophy.

Community Health Promotion in Cardiovascular Disease
In the case of CVD, there is a disproportionate burden of 
disease and even disease prevalence across different 
groups18,19. These unique patterns across ethnicities, 
genders, and ages could be better informed using communi-
ty engagement. For instance, there are well-studied gender 
differences in the identification and development of CVD, 
which has resulted in unique health promotion programs 
such as the Women’s Cardiovascular Health Initiative in 
Alberta20,21. This program delves into concerns and 
challenges faced by women experiencing CVD, connecting 
women to clinicians and programs that they need, and 
recording patient experiences of CVD.

The Community Paramedic at Clinic program in Ontario 
also had a community-based initiative, which had a             
directive to implement chronic disease prevention education 
to its local South Asian population22,23. This approach was 
focused on personalizing healthcare solutions through 
workshops and one-on-one counselling, and by sending in 

health providers into communities, access immediacy 
improves. 

Lastly, the Cardiovascular Health Awareness Program 
studied the role of peer program leaders among older adults 
living in social housing in Quebec, which found that factors 
such as proximity and relationships contributed to              
participation in health promotion interventions24. The 
interplay of emotional relevancy and health promotion 
delivery was recorded, and strategies to reconcile                 
unattendance included a mention of ‘opinion leaders’, 
which may in this case refer to individuals able to influence 
community perceptions of programs.

Recommendations 
Based on the brief research conducted for this concept 
paper, readers are encouraged to imagine their health 
promotion activities being fueled by engagement with 
communities during any and every phase of the project. This 
could look like discussion with communities on important 
CVD topics they already have interests in, inviting them to 
develop program material they see fit, and equipping them 
with the tools and knowledge to assess the success of health 
promotion activities through the lens of their lived               
experiences. They are encouraged to explore the literature 
on the impacts of CE and SDoH, and engage in discuss with 
communities, peers, and stakeholders on CE perspectives. 
Further research is encouraged in the form of systematic 
reviews, literature reviews, and case studies to name a few. 
The process of exploring CE within CVD itself can be a case 
study on innovation diffusion, where many researchers, 
clinicians, and program developers are left unengaged or 
difficult to engage, and these groups must not be forgotten. 
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health providers and could be missing a large subgroup of 
our population. At the same time, there exists a plethora of 
literature highlighting the role of peer educators and health 
promotion conducted within community settings- as being 
effective factors for knowledge mobilization and program 
outcomes9,10. This evidence encouragingly points to the 
crucial importance of community participation, which is the 
main concept of this report, and could be an exciting 
solution to reducing the risk, burden, and incidence of CVD. 

Dynamics of Community Engagement 
Community engagement (CE) is a term commonly used to 
describe the process of collaborating (in various capacities) 
with a group of individuals on an issue that affects them11. 
This approach highlights trust and relationship building- 
which fosters and builds better foundations for research, 
educational, and health promotion activities. It is a strategic 
approach that can achieve many goals within in the sphere 
of social change, in a way that is sustainable and builds up a 
community’s resources12. It is in fact an excellent tool in 
reducing health disparities, by building bridges between 
academia and community members13. At the core of CE are 
values such as solidarity, empathy, and understanding, 
which all in turn enhance the quality and sustainability of 
health research14. This in many cases determines how 
impactful a health promotion campaign is. 

Models of CE Employing Diffusion of Innovation
It can be daunting to consider the process of building a 
relationship with a community in a meaningful way. There 
are some CE frameworks and models that can be used to 
imagine new innovations. The diffusion of innovation 
theory15 was applied for the CE model in a community 
context16. This model extends the dynamics of how novel 
goods or concepts are accepted in a society or culture. An 
important feature of this paradigm is its recognition that 

communities may need some time to adjust to new health 
initiatives and activities, similar to how new breakthroughs 
are gradually accepted. Communities have a similar pattern 
to that of a normal distribution, where the majority of 
individuals (with the ability to interact) are concentrated 
around the common or average. Initiatives can draw in the 
enthusiastic participants at first, and eventually build 
momentum that may subsequently spread to include the 
other groups in the community. Through the lens of commu-
nity engagement, this model provides a strategic tool for 
envisioning future collaborations for health promotion. It 
allows for the identification of distinct groups within a 
community, understanding engagement potential, and 
strategically directing efforts to encourage broader and more 
centralized participation in health promotion activities 
(Figure 1). This thoughtful approach aids in aligning 
community engagement strategies with the diverse dynam-
ics and preferences present within the community, fostering 
a more inclusive and effective collaboration for health 
promotion. 

Models of CE Employing Finite and Infinite Game
Another pragmatic approach for enhancing community 
engagement is through employing the concept of Finite and 
Infinite game17. This is a useful concept when approaching 
communities for longer term goals in mind. Through this 
approach, the finite activities should be planned to achieve the 
infinite goal of keeping the communities healthy (Figure 2)17. 
It is important to note that strong and meaningful community 
engagement community should be include members at all 
stages of the health promotion activities. In essence, the Finite 
and Infinite game concept provides a strategic lens through 
which community engagement activities are aligned with 
sustained health outcomes. It encourages a forward-looking 
perspective, where short-term initiatives are seamlessly 
integrated into a comprehensive, long-term strategy. By adopt-
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care, nor program delivery, but can in fact provide much 
needed context in understanding patients and their condi-
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chronic conditions, which are leading causes of death 
globally4. In fact, CVD account for 17.9 million deaths 
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field of CVD research, and perhaps highlights a need for 
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tool to promote individual and collective health and can 
improve the ability of diagnostic tools to detect diseases 
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preamble of its constitution the importance of health- but 
doesn’t restrict the definition to just a lack of disease. This 
definition of wellbeing expresses the need for an overall 
state of social, physical, and mental wellbeing, and is often 
informed by social determinants of health6. Social determi-
nants of health are described as conditions that people 
happen to live in, that are shaped by their political, 
geographical, and economic forces often beyond their 
control7. 

Tailoring Health Promotion through Meaningful     
Community Engagement
Barriers to health promotion have been captured in many 
interesting studies, and often involve a lack of interest, 
resources, and relevant staff, despite being evidence-in-
formed8. This can be a challenge for researchers, clinicians, 
and program developers aiming to garner interest in often 
underfunded and understaffed health promotion campaigns. 
This gap between knowledge and practice may also be a 
result of culturally inappropriate messaging and mistrust of 

ing this approach, practitioners and community leaders can 
cultivate a sense of continuity and purpose, reinforcing the 
notion that each community engagement effort is a valuable 
piece in the larger puzzle of community health. In summary, 
the Finite and Infinite game concept, when applied to commu-
nity engaged health promotion, offers a strategic and visionary 
framework. It transforms finite activities into meaningful steps 
towards a lasting and infinite goal—sustaining the health and 
vitality of the community. Moreover, when coupled with 
inclusive community involvement, this approach lays the 
foundation for a holistic and enduring approach to health 
promotion, reflecting the Turin Infinite Game philosophy.

Community Health Promotion in Cardiovascular Disease
In the case of CVD, there is a disproportionate burden of 
disease and even disease prevalence across different 
groups18,19. These unique patterns across ethnicities, 
genders, and ages could be better informed using communi-
ty engagement. For instance, there are well-studied gender 
differences in the identification and development of CVD, 
which has resulted in unique health promotion programs 
such as the Women’s Cardiovascular Health Initiative in 
Alberta20,21. This program delves into concerns and 
challenges faced by women experiencing CVD, connecting 
women to clinicians and programs that they need, and 
recording patient experiences of CVD.

The Community Paramedic at Clinic program in Ontario 
also had a community-based initiative, which had a             
directive to implement chronic disease prevention education 
to its local South Asian population22,23. This approach was 
focused on personalizing healthcare solutions through 
workshops and one-on-one counselling, and by sending in 

health providers into communities, access immediacy 
improves. 

Lastly, the Cardiovascular Health Awareness Program 
studied the role of peer program leaders among older adults 
living in social housing in Quebec, which found that factors 
such as proximity and relationships contributed to              
participation in health promotion interventions24. The 
interplay of emotional relevancy and health promotion 
delivery was recorded, and strategies to reconcile                 
unattendance included a mention of ‘opinion leaders’, 
which may in this case refer to individuals able to influence 
community perceptions of programs.

Recommendations 
Based on the brief research conducted for this concept 
paper, readers are encouraged to imagine their health 
promotion activities being fueled by engagement with 
communities during any and every phase of the project. This 
could look like discussion with communities on important 
CVD topics they already have interests in, inviting them to 
develop program material they see fit, and equipping them 
with the tools and knowledge to assess the success of health 
promotion activities through the lens of their lived               
experiences. They are encouraged to explore the literature 
on the impacts of CE and SDoH, and engage in discuss with 
communities, peers, and stakeholders on CE perspectives. 
Further research is encouraged in the form of systematic 
reviews, literature reviews, and case studies to name a few. 
The process of exploring CE within CVD itself can be a case 
study on innovation diffusion, where many researchers, 
clinicians, and program developers are left unengaged or 
difficult to engage, and these groups must not be forgotten. 

Figure 1: Models of CE utilizing diffusion of innovation theory [Re-used with permission from “Turin TC, et al. Employing
Diffusion of Innovation Theory for “Not Missing the Mass” in Community Engaged Research. BMJ Open MJ Open 2023;13:
e069680. doi: 10.1136/bmjopen-2022-069680”]
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health providers and could be missing a large subgroup of 
our population. At the same time, there exists a plethora of 
literature highlighting the role of peer educators and health 
promotion conducted within community settings- as being 
effective factors for knowledge mobilization and program 
outcomes9,10. This evidence encouragingly points to the 
crucial importance of community participation, which is the 
main concept of this report, and could be an exciting 
solution to reducing the risk, burden, and incidence of CVD. 

Dynamics of Community Engagement 
Community engagement (CE) is a term commonly used to 
describe the process of collaborating (in various capacities) 
with a group of individuals on an issue that affects them11. 
This approach highlights trust and relationship building- 
which fosters and builds better foundations for research, 
educational, and health promotion activities. It is a strategic 
approach that can achieve many goals within in the sphere 
of social change, in a way that is sustainable and builds up a 
community’s resources12. It is in fact an excellent tool in 
reducing health disparities, by building bridges between 
academia and community members13. At the core of CE are 
values such as solidarity, empathy, and understanding, 
which all in turn enhance the quality and sustainability of 
health research14. This in many cases determines how 
impactful a health promotion campaign is. 

Models of CE Employing Diffusion of Innovation
It can be daunting to consider the process of building a 
relationship with a community in a meaningful way. There 
are some CE frameworks and models that can be used to 
imagine new innovations. The diffusion of innovation 
theory15 was applied for the CE model in a community 
context16. This model extends the dynamics of how novel 
goods or concepts are accepted in a society or culture. An 
important feature of this paradigm is its recognition that 

communities may need some time to adjust to new health 
initiatives and activities, similar to how new breakthroughs 
are gradually accepted. Communities have a similar pattern 
to that of a normal distribution, where the majority of 
individuals (with the ability to interact) are concentrated 
around the common or average. Initiatives can draw in the 
enthusiastic participants at first, and eventually build 
momentum that may subsequently spread to include the 
other groups in the community. Through the lens of commu-
nity engagement, this model provides a strategic tool for 
envisioning future collaborations for health promotion. It 
allows for the identification of distinct groups within a 
community, understanding engagement potential, and 
strategically directing efforts to encourage broader and more 
centralized participation in health promotion activities 
(Figure 1). This thoughtful approach aids in aligning 
community engagement strategies with the diverse dynam-
ics and preferences present within the community, fostering 
a more inclusive and effective collaboration for health 
promotion. 

Models of CE Employing Finite and Infinite Game
Another pragmatic approach for enhancing community 
engagement is through employing the concept of Finite and 
Infinite game17. This is a useful concept when approaching 
communities for longer term goals in mind. Through this 
approach, the finite activities should be planned to achieve the 
infinite goal of keeping the communities healthy (Figure 2)17. 
It is important to note that strong and meaningful community 
engagement community should be include members at all 
stages of the health promotion activities. In essence, the Finite 
and Infinite game concept provides a strategic lens through 
which community engagement activities are aligned with 
sustained health outcomes. It encourages a forward-looking 
perspective, where short-term initiatives are seamlessly 
integrated into a comprehensive, long-term strategy. By adopt-
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preamble of its constitution the importance of health- but 
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definition of wellbeing expresses the need for an overall 
state of social, physical, and mental wellbeing, and is often 
informed by social determinants of health6. Social determi-
nants of health are described as conditions that people 
happen to live in, that are shaped by their political, 
geographical, and economic forces often beyond their 
control7. 

Tailoring Health Promotion through Meaningful     
Community Engagement
Barriers to health promotion have been captured in many 
interesting studies, and often involve a lack of interest, 
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and program developers aiming to garner interest in often 
underfunded and understaffed health promotion campaigns. 
This gap between knowledge and practice may also be a 
result of culturally inappropriate messaging and mistrust of 
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the Finite and Infinite game concept, when applied to commu-
nity engaged health promotion, offers a strategic and visionary 
framework. It transforms finite activities into meaningful steps 
towards a lasting and infinite goal—sustaining the health and 
vitality of the community. Moreover, when coupled with 
inclusive community involvement, this approach lays the 
foundation for a holistic and enduring approach to health 
promotion, reflecting the Turin Infinite Game philosophy.
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In the case of CVD, there is a disproportionate burden of 
disease and even disease prevalence across different 
groups18,19. These unique patterns across ethnicities, 
genders, and ages could be better informed using communi-
ty engagement. For instance, there are well-studied gender 
differences in the identification and development of CVD, 
which has resulted in unique health promotion programs 
such as the Women’s Cardiovascular Health Initiative in 
Alberta20,21. This program delves into concerns and 
challenges faced by women experiencing CVD, connecting 
women to clinicians and programs that they need, and 
recording patient experiences of CVD.

The Community Paramedic at Clinic program in Ontario 
also had a community-based initiative, which had a             
directive to implement chronic disease prevention education 
to its local South Asian population22,23. This approach was 
focused on personalizing healthcare solutions through 
workshops and one-on-one counselling, and by sending in 

health providers into communities, access immediacy 
improves. 

Lastly, the Cardiovascular Health Awareness Program 
studied the role of peer program leaders among older adults 
living in social housing in Quebec, which found that factors 
such as proximity and relationships contributed to              
participation in health promotion interventions24. The 
interplay of emotional relevancy and health promotion 
delivery was recorded, and strategies to reconcile                 
unattendance included a mention of ‘opinion leaders’, 
which may in this case refer to individuals able to influence 
community perceptions of programs.

Recommendations 
Based on the brief research conducted for this concept 
paper, readers are encouraged to imagine their health 
promotion activities being fueled by engagement with 
communities during any and every phase of the project. This 
could look like discussion with communities on important 
CVD topics they already have interests in, inviting them to 
develop program material they see fit, and equipping them 
with the tools and knowledge to assess the success of health 
promotion activities through the lens of their lived               
experiences. They are encouraged to explore the literature 
on the impacts of CE and SDoH, and engage in discuss with 
communities, peers, and stakeholders on CE perspectives. 
Further research is encouraged in the form of systematic 
reviews, literature reviews, and case studies to name a few. 
The process of exploring CE within CVD itself can be a case 
study on innovation diffusion, where many researchers, 
clinicians, and program developers are left unengaged or 
difficult to engage, and these groups must not be forgotten. 

Figure 2: Models of CE utilizing finite and infinite game approach [Re-used under the terms of the Creative Commons CC BY license 
from “Turin TC, et al.  Conceptualizing community engagement as an infinite game implemented through finite games of ‘research’, 
‘community organizing’, and ‘knowledge mobilization’. Health Expect. 2023; 26(5):1799-1805.”]



82

83 84

85 86

87 88

89

Conclusion
Regardless of which communities exactly are being affected 
by chronic disease, it is important to know that the process 
of preventing and alleviating the symptoms of CVD is 
ultimately experienced by the same community members. 
The success and failure of health promotion comes at the 
cost of individuals within their communities, and as such 
communities should be viewed as pivotal and key stake-
holders in the prevention of their own disease. Having 
researchers, clinicians, and program developers realize the 
endless possibilities of collaboration that exist through CE 
would unlock a world of personalized and efficient health 
promotion projects. In conclusion, taking on a community 
engaged approach to health promotion helps address social 
determinants of health, fosters an appreciation for the role of 
community in effecting change, and may enhance the quali-
ty of the health promotion tactic in question.
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Abstract 
Cardiovascular diseases are a leading cause of mortality worldwide, with prevalence rates steadily increasing. Although 
innovations in the field of cardiovascular healthcare have been noteworthy, obstacles still exist in translating research 
findings into practice. Considering the significant inefficiencies in adopting novel policies and interventions as new standards 
of care, steps must be taken to enhance the process of mobilizing research findings from knowledge producers to knowledge 
users. Implementation science provides unique frameworks to enable for sustainable implementation of policies, practice, and 
innovations into routine care. At its core, implementation science aims to identify implementation barriers, provide strategies 
to surmount such barriers, and develop evaluation methods to ensure that implemented practices are sustainable and constant-
ly improved upon. This article aims to (1) provide an understanding of the basics of implementation science and implementa-
tion research (2) explore the three overarching frameworks of implementation science, and (3) highlight examples of imple-
mentation science use-cases in cardiovascular disease-related interventions.
Keywords: Implementation Science, Cardiovascular Diseases, Knowledge Translation, Research Mobilization, Community 
Participation

(JNHFB 2023; 12 : 83-86)

Introduction
Cardiovascular diseases (CVD), which include disorders 
such as stroke, ischaemic heart disease, myocardial infarc-
tion, coronary artery disease, and congestive heart failure, 
continue to pose as a leading cause of mortality and morbid-
ity worldwide1-2. Despite the significant strides taken in 
CVD research, the prevalence of both total CVD cases and 
CVD deaths has risen steadily since 19901, underscoring the 
persistent and growing impacts of CVD on public health and 
rising healthcare costs3. Notably, the lag between scientific 
discovery and implementation of such findings can be long, 
often taking anywhere between 9-17 years to adopt new 
policies and practices as the standard of care4. Additionally, 
estimates show that nearly 85% of health research is avoid-
ably wasted5, highlighting a significant problem in the trans-
lation and adoption of research into practice. Considering 
the many challenges in translating research findings into 
practice in the real world, addressing these issues systemati-
cally is imperative towards equipping healthcare providers 
with the necessary tools to improve patient outcomes. 

Bridging the gap between research and real-world applica-
tion is a challenge which requires a deep understanding of 
the needs and opinions of all involved stakeholders6. As 
such, effective mobilization of research findings from 
knowledge producers to knowledge users such as clinicians, 
patients, and policymakers must be approached in a manner 
which promotes sustained adoption of research outputs. 
However, many barriers often prevent the effective transla-
tion of knowledge from knowledge producers to knowledge 
users. These barriers extend beyond just challenges in 
disseminating information; they often stem from the 
complex dynamics of the healthcare system and the lack of 
engagement with stakeholders throughout the entire 
research-to-practice process, among other factors4. Howev-
er, the burgeoning field of implementation science offers us 
unique insights and frameworks for promoting the adoption 
of evidence-based practices in real-world, clinical, and 
public health settings7. Implementation science provides a 
structured methodology for understanding the processes 
involved in translating research findings into sustainable 
practices6, thereby enabling us with a powerful tool towards 
improving the quality of cardiovascular care.

The purpose of this article is to (1) define implementation 
science and implementation research, (2) outline the estab-
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lished frameworks of implementation research, and (3) 
highlight examples of successful application of implementa-
tion science in varying CVD interventions.

What is Implementation Science?
Implementation science is defined as “the scientific study of 
methods to promote the systematic uptake of research 
findings and other evidence-based practices into routine 
practice, and, hence, to improve the quality and effective-
ness of health services and care”8. As such, implementation 
science does not concern itself with establishing the health 
impact of innovations, but instead aims to understand the 
factors involved in the process of sustainably establishing 
innovations as routine9-10. One strength of implementation 
science is its breadth of scope. Specifically, implementation 
science looks to understand the unique contexts of all stake-
holders and organizations involved in an implementation 
process, including community, policy, and clinical contexts 
for both patients and care providers11. 

Implementation science encompasses three major aspects: 
implementation research, implementation strategies, and 
implementation outcomes12. Implementation research aims 
to understand how knowledge producers can most effective-
ly help knowledge users use new interventions, practices, 
innovations, and policies12. Implementation strategies focus 
on the actions taken to help knowledge users use these new 
practices routinely and sustainably12. Implementation 
outcomes focus on determining the extent and the quality to 
which knowledge users are able to use new practices in a 
routine and sustainable manner12. Through this holistic 
approach, researchers are able to (1) identify barriers to the 
uptake of new practices and policies across all involved 
stakeholders and (2) develop strategies that surmount the 
identified barriers, thereby increasing the likelihood of 
adoption of new practices10.

Implementation Research: Models, Theories, and 
Frameworks
In the context of implementation science, theories tend to 
provide predictive abilities to explain causal factors of 
implementation, models describe and guide the implementa-
tion process of practices, and frameworks are used to 
highlight factors found or thought to influence implementa-
tion outcomes13. Many theories, models, and frameworks 
exist to provide systematic methods of studying and imple-
menting new practices14. Among them, however, exist three 
overarching aims: (1) describing the methods of translating 
research findings into real-world practice, (2) elucidating 
the factors that influence implementation outcomes, and (3) 
evaluating the outcomes of implementation13. 

Currently, implementation scientists focus heavily on 
frameworks due to their flexibility in application14. In 2015, 
Nilsen categorized published implementation frameworks 
into three distinct groups: Process frameworks, determinant 
frameworks, and evaluation frameworks14.

Process Frameworks
The process frameworks are used to outline the steps 
throughout the process of translating research to practice in 
real-world settings13. The overarching goal of such frame-
works is to provide guidance throughout the planning and 
execution process of implementation and to identify the 
mechanisms of change14. Many established process frame-
works exist currently, such as the CIHR Model of Knowl-
edge Translation15 and the Knowledge-to-Action (K2A) 
Framework16. 

In the CIHR Model of Knowledge Translation15, researchers 
can take one of two knowledge translation approaches. The 
“end of grant” approach requires researchers to disseminate 
and communicate research findings at the end of a research 
study. This can occur through conventional academic 
knowledge dissemination via conference presentations and 
peer-reviewed publications. Researchers may also partake 
in dissemination activities such as educational sessions with 
patients, healthcare practitioners and policymakers. 
Contrastingly, the “integrated” approach involves research-
ers engaging with the target knowledge users throughout the 
duration of the research study, thereby enabling for collabo-
ration in deciding research questions, methods, data 
interpretation, and knowledge production. 

The K2A Framework16 aims to develop sustainable actions 
through a three-phase approach: research, translation, and 
institutionalization. In the initial research phase, a detailed 
analysis is conducted to determine the elements that can 
enhance the ability of organizations to plan, implement, 
evaluate, and sustain the research phase. Additionally, 
testing is done to determine whether the intended effects of 
the intervention are achievable under optimal- and 
real-world settings. In the translation phase, researchers 
begin the process of turning scientific findings and research 
about the knowledge user into programs, policies, and 
interventions. Here, researchers aim to engage with collabo-
rators and stakeholders in order to mobilize resources and 
influence change within existing systems. Finally, the 
institutionalization phase aims to maintain an intervention 
as a routine activity and develop a systematic process of 
evaluating the effectiveness of the implemented intervention. 

Determinant Frameworks 
The determinant frameworks are described as frameworks 
which highlight variables that may influence processes and 
implementation outcomes. In other words, determinant 
frameworks help us understand potential moderating 
variables between interventions, implementation approach-
es and implementation outcomes14. A comprehensive under-
standing of the variables which can influence implementa-
tion outcomes may help knowledge producers develop more 
effective implementation strategies. Among a large number 
of determinant frameworks, the Consolidated Framework 
for Implementation Research (CFIR) is widely used and 
accepted. The CFIR is based on 39 constructs organized into 
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five domains (intervention characteristics, outer setting, 
inner setting, characteristics of individuals involved, and 
process factors), which are hypothesized to interact and 
influence implementation outcomes of interventions14. 

The following example using the CFIR aims to showcase 
the use of determinant frameworks to understand barriers 
and facilitators of implementation of a CVD intervention in 
Uganda17: Realizing the need for community approaches 
towards combatting the increased rates of CVD, Ndejjo and 
colleagues aimed to better understand the factors                    
influencing the implementation of a community CVD 
programme led by community health workers (CHW). 
Throughout the intervention implementation process, a total 
of 20 CHWs across five parishes reported their experiences 
of the intervention implementation process, including any 
barriers and facilitators they faced in the process. Their 
CFIR findings have been outlined below in Box 1:

Box 1: Consolidated Framework for Implementation 
Research (CFIR) domains,

  Intervention Characteristics:
1. CHWs faced challenges regarding the design, 

complexity, and adaptability of the intervention
2. Quality and supply of inputs (information) were 

generally deemed acceptable and understandable
3. Behaviour change was a gradual process among 

community members
4. Costs associated with fieldwork (reduced time to 

fulfill other responsibilities) 

  Outer Settings:
1. Barriers in intervention implementation due to 

resource availability
2. Intervention uptake levels influenced by prior CVD 

services accessibility and quality
3. Benefits of media-reinforced messages 
4. Dissatisfaction and low motivation of CHWs due to 

existing policies and procedures for CHWs (i.e., 
CHWs were expected to volunteer their time without pay)

  Inner Settings:
1. Training and learning environments instilled a sense 

of empowerment within CHWs
2. Community awareness and interest in CVD preven-

tion activities influenced perceptions towards the 
intervention

3. Trust between community members, CHWs, and 
CHW activities impacted interactions

4. Culture and beliefs impacted intervention adoption
5. Demographic composition of households impacted 

cooperation with CHWs
6. Frequency of support, supervision and feedback 

provided to CHWs was imperative towards CHW 
performance

  Characteristics of Individuals Involved:  
1. Stage of change (motivation to change) impacted 

engagement
2. Competing demands of CHWs with other personal 

responsibilities limited their engagement during 
intervention delivery

3. CHW motivation and commitment had significant 
impacts on intervention implementation

4. CHW attributes (i.e., status in a village) influenced 
the likelihood of community members listening to 
them

5. CHW socio-demographic characteristics influenced 
intervention implementation

As outlined above, by leveraging the CFIR in the assess-
ment of community CVD prevention programme imple-
mentations, a detailed understanding of both inhibitory and 
facilitating variables regarding intervention implementation 
was successfully achieved. 

Evaluation Frameworks
Evaluation frameworks provide a mechanism for assessing 
the success of intervention implementations. Although 
many frameworks exist, the RE-AIM (Reach, Effectiveness, 
Adoption, Implementation, Maintenance)18 and PRECEED- 
PROCEED (Predisposing, Reinforcing and Enabling 
Constructs in Educational Diagnosis and Evaluation-Policy, 
Regulatory, and Organizational Constructs in Educational 
and Environmental Development)19 frameworks are among 
the most commonly used. Both frameworks outline 
elements of an interventions implementation that should be 
assessed. 

Box 2: RE-AIM framework

Reach: The ability of the program to attract a large and 
representative percentage of the target population

Effectiveness: Increasing the quality of life of patients 
while minimizing negative side effects

Adoption: Feasibility of running the program in 
real-world settings 

Implementation: The ability to consistently deliver the 
program across different circumstances/situations (i.e., 
different times and staff members) 

Maintenance: The ability for the program to be sustained long- 
term and have mechanisms for implementing improvements

The following example of the RE-AIM framework aims to 
showcase the use of evaluation frameworks to assess an 
implemented coronary heart disease (CHD) intervention 
program in women20: Toobert and colleagues aimed to         
evaluate the results of a multiple-behaviour-change program 
adapted for use in women with either CHD or type 2 diabetes. 
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The CHD intervention program entailed twice-weekly 
meetings to instill behavioural changes by promoting health 
diets, physical activity, smoking cessation, and social support. 
Results from two randomized clinical trials were assessed 
using the RE-AIM framework based on the following (Box 2):

The RE-AIM framework provided researchers with a 
nuanced understanding of the strengths of the implemented 
intervention. For instance, it was found that the intervention 
program successfully attracted a large and representative 
patient population, had high levels of adoption and accep-
tance within primary care settings, and resulted in consistent 
behavioural improvements. This framework also provided 
researchers with valuable information on potential areas for 
improvement. For example, it was found that although 
individual-level maintenance of behavioural changes was 
effective in the early stages of the study (6-12 months), 
some relapse was found at 24 months. Additionally, reflect-
ing on the implementation process brought up new discus-
sions on ways to reduce costs and further enhance imple-
mentation. Adding social media content to improve 
long-term participant-maintenance levels and incorporating 
mobile technologies in the program to help reduce costs and 
enhance implementation are examples of some key 
takeaways for future interventions.

Through the use of the RE-AIM framework, researchers 
were able to effectively evaluate both strengths and areas of 
improvement regarding the implementation of a novel CHD 
intervention program, thereby providing a means to 
efficiently improve future iterations of the intervention.

Conclusion
With the escalating burden of CVD globally, the need to 
translate research findings efficiently and effectively into 
practice is imperative for improving public health outcomes. 
Through implementation science, both knowledge producers 
and knowledge users can gain valuable insights into the barriers 
and facilitators in adopting evidence-based practices into 
routine care. Prior CVD interventions spanning from clinical 
trials to community-based health initiatives have proven to 
benefit significantly from leveraging implementation science 
frameworks. Overall, implementation science offers knowl-
edge producers a unique toolset, thereby enabling the success-
ful adoption of new practices, policies, and interventions and, 
in turn, improving the quality of patient care.
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Abstract 
Objective: There has been delayed reorganization of gastrointestinal (GI) symptoms as symptoms of coronavirus disease 
(COVID-19). The purpose of this study was to compare baseline and clinical characteristics & in-hospital outcome 
COVID-19 positive patients with or without GI symptoms.
Method: This prospective observational study included all consecutive confirmed COVID-19 positive patients from March 
8th 2020 to December 31st 2022 at the National Heart Foundation Hospital & Research Institute of Bangladesh. Asymptom-
aticconfirmed COVID-19 positive patients were excluded from the study. Patients were divided into two groups based on 
presence or absence of GI symptoms: Group I- patients with GI symptoms and group II- patients without GI symptoms. Base-
line and clinical characteristics & in-hospital outcome of patients in both groups were evaluated for comparison.
Results: A total of 1772 patients were included in this study. Of whom 369 (20.8%) patients had GI symptoms (Group-I)& 
1403 (79.2%) were without GI symptoms (Group-II). Patients with GI symptoms were younger (45.74 ±17.73 years vs52.38 
± 14.99 years) and had fewer co-morbidities (p= 0.001) than patients without GI symptoms. Healthcare personnel were 
affected by GI symptoms in 47.4% cases. Risk factors and comorbidities ware predominant in G-II patients than Group-I 
Patients: Hypertension (64.2% vs 48.2%; p=0.001); diabetes mellitus (46.2% vs 33.1%;p=0.001); smoking (35.2% vs 
21.4%; p=0.001); dyslipidemia (29.9% vs 22.0%;p=0.003); cardiovascular disease (76.3% vs 47.4%;p=0.001) and chronic 
kidney disease (40.6% vs 29.5%;p=0.001). Fever (79.9% vs 70.1%), cough (73.7% vs 41.5%), fatigue (68.8% vs 31.7%), 
bodyache (58.3% vs 20.4%), and headache (40.4% vs 13.3%) were the most common findings in Group-I patients. Most of 
the patients with GI symptoms were treated either in home isolation or in institutional isolation (51.2% vs 48.8%) and most 
of the patients without GI symptoms were hospitalized (53.3% vs 46.7%).Patients with GI symptoms had favorable in-hospi-
tal outcome than patients without GI symptoms (Mortality rate- 4.1% vs 5.8%; p=0.18). 
Conclusion: Patients with GI symptoms are usually younger, predominantly male, and have a less co-morbidity, a lower 
probability of hospitalization, and associated with favorable prognosis as compared with patients without GI symptoms.
Keywords: COVID-19, Demographics, Gastrointestinal Symptoms, In-Hospital Outcome

(JNHFB 2023; 12 : 87-92)

Introduction
The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) causing coronavirus disease (COVID-19) at 
first thought to be affect only respiratory system. But subse-
quently it was evident that COVID-19 also affects other 
systems including GI tract. In the United States, the very 
first COVID-19 patient had nausea and vomiting two days 
before admission, followed by diarrhea the next day.1 
Increasing reports from the China and emerging data from 
other international sites have reposted subgroups of 
COVID-19 patients with the following: a) concurrent 

gastrointestinal symptoms, notably diarrhea, anorexia, 
vomiting and nausea; b) onset of GI signs prior to respiratory 
symptoms; or c) only GI clinical signs with absence of  
respiratory symptoms.2-16 GI symptoms are wide ranging 
and include anorexia or loss of appetite, diarrhea, nausea, 
vomiting, abdominal pain and altered taste. The pathogene-
sis of GI symptoms remains less clear in COVID-19. 
SARS-CoV-2 enters and replicates into cells by binding to 
its angiotensin converting enzyme type 2 (ACE2) receptor 
and it expression is abundant in epithelial cells throughout 
the GI tract and cholangiocytes.17 Distribution of ACE2 
staining positivity is mainly in the cytoplasm of the epitheli-
al cells of the stomach and intestine and the cilia of glandu-
lar epithelial cells.18 In about 50% of COVID-19 cases, the 
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presence of SARS-CoV-2 in faecal samples and detection of 
virus in intestinal mucosa of infected patients suggest that 
enteric symptoms could be caused by invasion of ACE2 
expressing enterocytes and the GI tract may be an alterna-
tive route of infection.19 Possible modes of transmissions are 
“faecal-aerosol-mucosal” and “fecal-oral”.20 There is 
controversy whether GI symptoms reflect better or worst 
prognosis.21 As SARS-CoV-2 can be transmitted through 
feces, the clinical characteristics and prognosis analysis of 
COVID-19 patients with GI symptoms are of great signifi-
cance to prevent the spread of disease, and statistics on the 
epidemiology and clinical characteristics of COVID-19 
patients with GI symptoms have been reported.22 The 
purpose of our study was to compare baseline and clinical 
characteristics, and in-hospital outcome in COVID-19 
positive patients presented with GI or without GI symptoms.
 
Materials and methods

Study design, setting, and population
This prospective observational study was carried-out in the 
non-COVID tertiary cardiac care hospital (National Heart 
Foundation Hospital & Research Institute, Dhaka, Bangla-
desh) from March 08, 2020 to December 31, 2022.  All 
admitted patients, who subsequently got diagnosed as 
COVID positive and health care personnel of this hospital, 
who become COVID positive were included in this study. 
Asymptomatic patients were excluded from the study. The 
study was approved by the Ethics Review Committee of 
National Heart Foundation Hospital & Research Institute 
(N.H.F.H. & R.I./4-14/7/AD-1105) and written informed 
consent was obtained from all patients or patient’s attendance.

Definition and variables
The definition of patients with GI symptoms requires that 
the patients have at least one of the following symptoms: 
anorexia, diarrhea, nausea, vomiting, abdominal pain and 
altered taste. The definition of diarrhoea was the passing of 
loose stools >3 times per day.10 We studied all confirmed 
COVID-19 cases and analysed baseline variables, comor-
bidities, clinical presentation, treatment, and severity of 
COVID-19. Baseline information included gender, age, risk 
factors and co-morbidities (diabetes mellitus, hypertension, 
smoking, dyslipidemia, obesity, cardiovascular disease, 
chronic obstructive pulmonary disease /bronchial asthma 
(COPD/BA), chronic kidney disease). The degree of severi-
ty of COVID-19 were classified as mild, moderate, severe, 
and critical ill.23,24 

Statistical analysis
Descriptive statistics were used to characterize the study 
population. Continuous variables are described using the 
mean and standard deviation (SD) and compared using 
unpaired student’s ‘T’ test. Discrete variables are expressed 
as number of cases and percentage. Comparison between 
variables was performed using the two-sided chi-square 
tests for discrete variables, or Fisher's exact tests (expected 

frequency <5). A two-sided p value <0.05 was considered 
statistically significant. All analyses were performed using 
SPSS statistical software version 16.0 (SPSS Inc., Chicago, 
IL, USA).

Results
Over this period a total of 1772 patients were included. Of 
whom 369 (20.8%) patients were in Group-I (with GI symp-
toms)& 1403 (79.2%) were in group-II (without GI symp-
toms). The mean age of the patients in Group-I was 45.74 
±17.73 years and in Group-II was 52.38 ± 14.99 years. Male 
were predominant in both groups (52% vs 48% and 69.4% 
vs 30.6%). Healthcare personnel were affected by GI symp-
toms in 47.4% cases. Risk factors and comorbidities ware 
predominant in G-II patients than Group-I patients: Hyper-
tension (64.2% vs 48.2%; p=0.001); diabetes mellitus 
(46.2% vs 33.1%;p=0.001); smoking (35.2% vs 21.4%; 
p=0.001); dyslipidemia (29.9% vs 22.0%;p=0.003); cardio-
vascular disease (76.3% vs 47.4%;p=0.001) and chronic 
kidney disease (40.6% vs 29.5%;p=0.001). Baseline charac-
teristics of COVID-19 patients with and without GI symp-
toms are presented in Table 1.Most of the patients with GI 
symptoms (42.3% vs 14.1%) had no comorbidities (Figure 
1). Among the patients (n=1772) anorexia (9.9%) was the 
most common GI symptoms followed by nausea (5.8%), 
altered taste (5.2%), diarrhea (5.2%), abdominal pain 
(2.9%) and vomiting (2.4%) (Figure2). Fever (79.9% vs 
70.1%), cough (73.7% vs 41.5%), fatigue (68.8% vs 
31.7%), body ache (58.3% vs 20.4%), and headache (40.4% 
vs 13.3%) were the most common findings in patients with 
GI symptoms. Coexisting COVID-19 related symptoms in 
patients with or without GI symptoms are presented further 
in Table 2. Patients were treated either in hospital or in 
isolation. Oxygen therapy (low flow, high flow) was given 
when required. Prone positioning was advised for all 
patients. Treatment outline is given in Table 3. Most of the 
patients with and without GI symptoms received ivermectin 
(133 [36.1%] & 574 [41.0%] respectively). Four patients 
(0.3%) without GI symptoms received hydroxy-chloro-
quine. Only 12 (3.3%) patients with GI symptoms & 33 
(2.4%) patients without GI symptoms  received favipiravir 
(1600 mg on day 1 followed by 600 mg 12 hourly from day 
2 to day 10) and 30 (8.2%) patients with GI symptoms and 
78 (5.7%) patients without GI symptoms received remde-
sivir (200 mg IV infusion [within 30 min-2 hours] on day 1 
followed by 100 mg infusion within [30 min to 2 hours] 
from day 2 to day 5) (Table 3).  Regarding antibiotic thera-
py, 233 (63.1%) patients with GI symptoms & 949 (67.6%) 
patients without GI symptoms were treated with a single 
antibiotic and 95 (25.7%) patients with GI symptoms & 260 
(18.6%) patients without GI symptoms were given double 
antibiotic therapy (p=0.001).The antibiotics used generally 
covered common pathogens. The antibiotics used were 
doxycycline, azythromycin, cephalosporins, fluoroquinolo-
nes, carbapenems and β-lactamase inhibitors. Oral antibiotic 
therapy was given more in patients with GI symptoms than 
without GI symptoms (44.2% vs 39.4%). Most of the 
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patients received either ivermectin plus azithromycin or 
ivermectin plus doxycycline combination. The duration of 
antibiotic treatment was 5–10 days. Around 36 (9.8%) 
patients with GI symptoms & 101(7.4%) patients without 
GI symptoms were also treated with methylprednisolone 
and dexamethasone for 3–7 days. Low molecular weight 
heparin was used in most of the patients without GI symp-
toms than with GI symptoms (75.1% vs 49.9%) followed by 
newer oral anticoagulants (rivaroxaban 10 mg once daily for 
1 month) [p=0.001]. We administered vitamin C, vitamin 
D3 and zinc to most of the patients. Most of the patients with 
GI symptoms were treated either in home isolation or in 
institutional isolation (51.2% vs 48.8%) and most of the 
patients without GI symptoms were hospitalized (53.3% vs 
46.7%).In patients with GI symptoms- mild disease was 
85.9% (317), moderate disease was 2.4% (9); severe disease 
was 11.7% (43) and there was no critical ill patient. In 
patients without GI symptoms-mild disease was 87.2% 
(1224), moderate disease was 3.3% (47); severe disease was 
8.1% (114) and critical ill was 1.4% (18) (Table 4).Patients 
with GI symptoms had 4.1% mortality and patients without 
GI symptoms had 5.8% in-hospital mortality (p=0.18) 
(Table 4).

Table 1: Baseline characteristics of patients with COVID-19 
with and without GI symptoms (n-1772)

COVID-19: coronavirus disease 2019; GI: gastro-intestinal; HCP: 
healthcare personnel; non-HCP: non-healthcare personnel; SD: standard 
deviation; HTN: hypertension; DM: diabetes mellitus; COPD: chronic 
obstructive pulmonary disease; BA: Bronchial asthma; CKD: chronic 
kidney disease. *Chi square test was done to find out the significance; 
#Student’s ‘t’ test was done to find out the significance. 

Figure 1: Bar diagram showing number of comorbidities 
among patients with COVID-19 positive with (n=369) or 
without GI symptoms (n=1403) COVID-19: coronavirus 
disease 2019; GI: gastro-intestinal.

Figure 2: Frequency of GI symptoms in all patients 
(n=1772)

Table 2: Coexisting COVID-19 related symptoms in 
patients with or without GI symptoms (n=1772)

COVID-19: coronavirus disease 2019;GI: gastro-intesti-
nal.*Chi square test was done to find out the   significance.

Variables Group-I(n=369) 

With GI symptoms 

Group-II(n=1403) 

Without GI symptoms 

P value 

Mean±SD/f(%) Mean±SD/f(%) 

Age (Mean±SD) year 45.74 ±17.73 52.38 ± 14.99 0.001# 

Gender  

• Male 192(52.0%) 974(69.4%) 0.001* 

• Female 177(48.0%) 429(30.6%) 

Patient category  

• HCP 175(47.4%) 262(18.7%) 0.001* 

• Non-HCP 194(52.6%) 1141(81.3%) 

Risk factors & comorbidities 

• HTN 178(48.2%) 901(64.2%) 0.001* 

• DM 122(33.1%) 648(46.2%) 0.001* 

• Smoking 79(21.4%) 494(35.2%) 0.001* 

• Dyslipidemia 81(22.0%) 419(29.9%) 0.003* 

• Cardiovascular 
disease 

175(47.4%) 1070(76. 3%) 0.001* 

• COPD/BA 26(7.0%) 98(7.0%) 0.96* 

• Obesity 123(33.3%) 446(31.8%) 0.57* 

• CKD 109(29.5%) 569(40.6%) 0.001* 

Number of comorbidities  

• 0 85(23.0%) 140(10.0%) 0.001* 

• 1 64(17.3%) 121(8.6%) 

• >1 220(59.7%) 1142(81.4%) 

Diagnosis  

• COVID-19 only 193(52.3%) 317(22.6%) 0.001* 

• COVID-19 with 
heart disease 

176( 47.7%) 1086(77.4%) 
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Symptoms Group-I           Group-II P value* 

Patients with GI 
symptoms (n=369) 

f(%) 

Patients without GI 
symptoms (n=1403) 

f(%) 

• Fever 295(79.9%) 984(70.1%) 0.001 

• Cough 272(73.7%) 582(41.5%) 0.001 

• Sore throat 102(27.6%)            106(7.6%) 0.001 

• Nasal congestion 
• Rhinorrhea 

54(14.6%) 

61(16.5%) 

15(1.1%) 

25(1,8%) 

0.001 

0.001 

• Shortness of breath 193(52.3%) 709(50.5%) 0.54 

• Anosmia 95(25.7%)            103(7.3%) 0.001 

• Fatigue 254(68.8%) 445(31.7%) 0.001 

• Headache 149(40.4%) 187(13.3%) 0.001 

• Bodyache 215(58.3%) 286(20.4%) 0.001 

• Numbness 47(12.7%) 05(0.4%) 0.001 

• Dizziness 137(37.1%) 122(8.7%) 0.001 

• Generalized itching 27(7.3%)  34(2.4%) 0.001 
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Table 3: Distribution of treatment of patients with 
COVID-19 with and without GI symptoms(n=1772)

COVID-19: coronavirus disease 2019; GI: gastro-intestinal; IV: intrave-
nous. *Chi square test was done to find out the significance.

Table 4: In-Hospital outcome of patients with COVID-19 
with and without GI symptoms (n=1772)

COVID-19: coronavirus disease 2019. *Chi square test was done to find 
out the significance.

Discussion
Important findings of this study are: 1) Around 20.8% 
patients had GI symptoms; 2) Patients with GI symptoms 
are usually younger and had a less co-morbidity; 3) Patients 
with anosmia had a milder course, a lower probability of 

hospitalization; 4) GI symptoms in patients with COVID-19 
are with favorable prognosis as compared with patients 
without GI symptoms.

SARS-CoV-2 seems to cause GI symptoms by several 
mechanisms.14 First, SARS-CoV-2 indirectly or directly 
damages the GI system through an inflammatory response. 
The chain reaction of inflammatory factors and viremia may 
injure the GI system. Enteropathic viruses may directly 
damage the intestinal mucosa and cause GI symptoms.14 
Second, the intestinal flora is colonized in the human 
intestine, and their numbers are astonishing and diverse. The 
intestinal flora plays a variety of important physiological 
roles in the body, such as affecting the body’s nutritional 
metabolism, regulating the development and maturation of 
the body’s immune system, and antibacterial effects.25 The 
virus itself may cause disorders of the intestinal flora, which 
could result in GI symptoms.14 Third, SARS-CoV-2 is 
similar to SARS-CoV and can invade the human body by 
binding to the human ACE-2 receptor, which causes liver 
tissue injury by the upregulation of ACE-2 expression in 
liver tissue caused by compensatory proliferation of hepato-
cytes derived from bile duct epithelial cells.26 Finally, the 
intestine is the largest immune organ in the body. Changes 
in the composition and function of the digestive tract flora 
affect the respiratory tract through the common mucosal 
immune system, and respiratory tract flora disorders also 
affect the GI tract through immune regulation. The effect is 
called the “gut-lung axis”.27-28, which may further explain 
why patients with COVID-19 pneumonia often have diges-
tive symptoms.14

Increasing reports from the China and emerging data from 
other international sites have reposted that incidence of GI 
symptoms among COVID-19 patients ranged from 2% to 
79.1%.2-16 Out of 1772 patients, 369 (20.8%) patients had 
GI symptoms & 1403 (79.2%) were without GI symptoms. 
Patients with GI symptoms were younger (45.74 ±17.73 
years vs52.38 ± 14.99 years). A study from the Zhejiang 
province of China enrolled 651 patients and of them  74 
(11.4%)  patients presented with at least one GI symptom 
(nausea, vomiting or diarrhoea) and  577 (88.6%) patients 
presented without GI symptoms.10 The study aimed to  
determine epidemiological, clinical and virological charac-
teristics of patients with GI symptoms & compare them with 
their counterpart. The mean age of the patients with GI 
symptoms was 46.14±14.19 years and the male:female ratio 
was 1:1. Whereas, without GI symptoms the mean age was 
45.09±14.45 years and the male: female ratio was 1:1. In 
patients with GI symptoms thirty-eight (51.35%) patients 
had a Wuhan exposure history and 32 (43.24%) patients had 
a history of contact with patients with COVID-19. In 
patients without GI symptoms 347 (60.14%) patients had a 
Wuhan exposure history and 230 (39.86%) patients had a 
history of contact with patients with COVID-19. Twen-
ty-three (31.08%) patients with GI symptoms had family 
clustering, which was prominently higher than that in 

Variables Group-I Group-II P value* 

Patients with GI 
symptoms (n=369) 

f (%) 

Patients without GI 
symptoms (n=1403) 

f (%) 

Antibiotics     

Received    0.27 

• IV 146 (39.6%) 569 (40.6%) 

• Oral + IV 19 (5.1%) 87 (6.2%) 

• Oral 163 (44.2%) 553 (39.4%) 

Not received 41 (11.1%) 194 (13.8%) 

Antibiotics    

• Single 233 (63.1%) 949 (67.6%) 0.001 

• Double 95 (25.7%) 260 (18.6%) 

• Not received 41 (11.2%) 194(13.8%) 

Steroids 36(9.8%)      101(7.4%) 0.12 

Favipiravir 12(3.3%) 33 (2,4%) 0.36 

Remdesivir 30(8.2%) 78(5.7%) 0.08 

Ivermectin 133 (36.1%) 574(41.0%) 0.09 

Hydroxy-chloroquine 0(0.0%) 4(0.3%) 0.29 

Enoxaparine 184 (49.9%) 1054(75.1%) 0.001 

Variables Group-I                        Group-II P value* 

Patients with GI 
symptoms (n=369) 

f (%) 

Patients without GI 
symptoms (n=1403) 

f (%) 

Hospitalization 180 (48.8%) 748 (53.3%) 0.121 

Home isolation 189 (51.2%) 655 (46.7%) 0.121 

Disease severity     

• Mild 317(85.9%) 1224(87.2%) 0.49 

• Moderate 09(2.4%) 47(3.3%) 0.37 

• Severe 43(11.7%) 114(8.1%) 0.034 

• Critical ill 00(0.0%) 18(1.4%) 0.029 

Mortality 15 (4.1%) 82(5.8%) 0.18 
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patients without GI symptoms (20.45%, p=0.037). Twen-
ty-nine (39.19%), twenty-three (31.08%), eight (10.81%) 
and sixteen (21.62%) patients with COVID-19 with GI 
symptoms had >38.5°C fever, fatigue, shortness of breath 
and headache, respectively, substantially higher than their 
respective counterparts without GI symptoms. More impor-
tantly, the rate of the severe/critical type was also markedly 
increased in patients with COVID-19 with GI symptoms 
than in those without GI symptoms (22.97% vs 8.14%, 
p<0.001). It was also noted that 5 (6.76%), 13 (17.57%) and 
1 (1.35%) patient with COVID-19 with GI symptoms had 
complications of ARDS, liver injury and shock, respective-
ly, where the former two were significantly higher than their 
counterparts of 2.08% and 8.84% in patients with 
COVID-19 without GI symptoms, respectively (p=0.034; 
p=0.035). Five (6.76%) patients with COVID-19 with GI 
symptoms were treated with mechanical ventilation and 
transferred to the ICU, which was a significantly higher rate 
than that of 2.08% in the patients with COVID-19 without 
GI symptoms (p=0.034).

The outcomes in COVID-19 patients with or without GI 
symptoms were compared in a single-center and retrospective 
cohort study from China.11 The clinical characteristics of 
COVID-19 patients with GI symptoms were a significantly 
higher rate of fever, cough, chest tightness, dyspnoea, myalgia 
and fatigue, and had increased complication of acute respira-
tory distress syndrome (ARDS) and a higher tendency toward 
higher disease severity (rate of severe/critical type and 
mechanical ventilation) compared with COVID-19 patients 
without GI symptoms, which is consistent with a study report-
ed previously.10 Kaplan-Meier curves showed that there was 
no significant  difference (p = 0.479) in mortality between 
COVID-19 patients with and without GI symptoms.

A retrospective cross-sectional study from Iran evaluated 
507 patients with confirmed or highly probable COVID-19. 
Based on their symptoms, patients were categorized into 
four groups: with GI symptoms alone (GIA), with respirato-
ry symptoms alone (RA), with both GI and respiratory 
symptoms (GIR), and without GI or respiratory symptoms 
(WGIR). Of the 507 COVID-19 patients, 47.9% had at least 
one GI symptom. Patients in the GIA group were signifi-
cantly older than those in the RA (P = 0.041) and GRI (P = 
0.004) groups (54.70 ±18.14 vs. 48.68±14.67 and 
46.80±17.17 years, respectively). Noninvasive ventilation 
was performed less frequently on patients with GI symp-
toms (P = 0.016). Oxygen therapy was significantly higher 
in patients with GI symptoms and intensive care unit (ICU) 
admission in those without GI symptoms (P < 0.001 and P = 
0.005, respectively). Finally, although mortality was lower 
in patients with GI symptoms (9.1%) in comparison with 
those without GI symptoms (13.3%), the difference was not 
statistically significant (P = 0.134).

Han et al.13 included 206 COVID-19 patients with mild 
disease and one or more GI symptoms, with or without 
respiratory symptoms, and compared them with a group

 presenting solely with respiratory symptoms. Patients with GI 
symptoms presented for care later than those with respiratory 
symptoms (16.0±7.7 vs 11.6 ± 5.1 days, P < 0.001). Neverthe-
less, patients with GI symptoms had a longer duration 
between symptom onset and viral clearance (P<0.001) and 
were more likely to be fecal virus positive (73.3% vs 14.3%, 
P5 0.033) than those with respiratory symptoms.

A multicenter cross-sectional study from Hubei (China) 
enrolled 204 patients with COVID-19 and most of the 
patients presented to the hospital with fever or respiratory 
symptoms, of them103 patients (50.5%) reported a GI 
symptom, including anorexia (78.6%), diarrhea (34%), 
vomiting (3.9%), and abdominal pain (1.9%).14 Patients 
with GI symptoms were younger than patients without GI 
symptoms (52.21± 15.92 yrs vs 53.61± 16.1 yrs) as in our 
study. In patients with GI symptoms, 53.39% patients were 
male and 46.61% were female & 51.48% patients were male 
and 48.52% were female in patients without GI symptoms. 
Patients with GI symptoms had a significantly longer time 
from onset to admission than those without GI symptoms, 
possibly because they did not initially exhibit typical respi-
ratory symptoms and thus did not receive timely diagnoses 
and treatment for COVID-19. As the severity of the disease 
increases, GI symptoms become more pronounced. One 
possibility is that GI symptoms indicate viral load and 
replication within the gastrointestinal tract, which leads to 
more severe disease. Although mortality was higher in 
patients with GI symptoms (18.4%) in comparison with 
those without GI symptoms (16.83%), the difference was 
not statistically significant (P = 0.76).

Early data showed GI symptoms were associated with a 
worse disease course and prognosis.29 A meta-analysis 
found higher rates of severe disease in patients with GI 
symptoms compared with patients without GI symptoms 
(17.1% vs 11.8%).4 A recent US retrospective study found 
that patients with digestive symptoms had a 4-fold increased 
risk of hospitalization compared with patients without GI 
symptoms.30 However, Lin et al.31 observed no difference in 
clinical outcomes, such as hospital stay, discharge, or 
mortality, in patients with or without GI symptoms, in a case 
series conducted in the Chinese city of Zhuhai.

Limitation
This study has several limitations. Firstly, study conducted 
in non-COVID-dedicated hospital. Secondly, COVID 
variants were not determined. Thirdly, stool test for detec-
tion of viral RNA was not done. Fourthly, appearance of GI 
symptoms in relation to other symptoms was not assessed. 
Finally, exposure history was not taken.

Conclusion
GI symptoms have become well-recognized symptoms of 
this current pandemic.  Compared to COVID-19 patients 
without GI symptoms, they were younger, predominantly 
male, and had less comorbidity. Awareness of the time 
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course of GI symptoms is crucial because these symptoms 
may be one of the first signs of COVID-19 infection. The 
presence of early digestive symptoms may make the diagno-
sis of COVID-19 difficult because clinicians may be misled. 
However, these symptoms may provide early clues suggest-
ing COVID-19 infection and precipitate follow-up testing 
and precautions.      
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Abstract 
Background: Identification of the culprit lesion in non-ST-elevation myocardial infarction (NSTEMI) patients with 
multi-vessel coronary disease (MVD) is clinically important regarding choosing reperfusion strategy. Otherwise, the operator 
may perform ad hoc complete revascularization in order to avoid leaving unstable plaques untreated and expose the patient 
to a continued risk of major adverse cardiac events. In our setting, there is no recent statistics regarding the issue of culprit 
lesion detection in NSTEMI and MVD. The ability to correctly identify the culprit lesion in MVD may affect clinical outcome 
in the context of a culprit-only or Multivessel revascularization strategy in patients of NSTEMI. So, this study aimed to evalu-
ate the ability to identify the culprit lesion by coronary angiogram (CAG) in patients with NSTEMI and MVD. 
Methods: This prospective study was conducted in the Department of Cardiology, National Heart Foundation Hospital and 
Research Institute, Dhaka, Bangladesh from September 2022 to August 2023. The study consecutively included 258 patients 
who presented with NSTEMI and were later diagnosed with MVD on CAG. CAG and ECG were analyzed for culprit lesion 
identification. Predictors of not identifiable culprit lesion were assessed in multivariate logistic regression analysis with the 
variables with p values of ≤0.10 in univariate analysis. 
Results: Out of 258 patients, the culprit lesion was angiographically identified in 212 patients (82.2%), while no clear culprit 
lesion was found in 46 (17.8%) patients. The presence of three-vessel disease [Odds ratio (OR) 1.92, 95% confidence interval 
(CI): 1.01-4.13, p=0.046] and calcification (OR 2.76, 95% CI: 1.02-2.48, p=0.045) were associated with the inability to identify 
the culprit lesion. ECG analysis allowed to predict the location of the culprit vessel with low sensitivity (range 0% -69.2%). 
Conclusion: The culprit lesion appeared unclear by coronary angiography in about 20% of patients with NSTEMI and MVD. 
Higher lesion complexity was associated with the inability to identify the culprit. 
Keywords: Non-ST elevation myocardial infraction; Multivessel disease; Culprit lesion; Percutaneous coronary intervention.

(JNHFB 2023; 12 : 93-96)

Introduction
Acute Coronary Syndrome (ACS) remains the leading cause 
of death worldwide.1 With effective prevention and 
treatment of ACS, recent analyses have shown that the 
incidence of ST-elevation (STE) ACS is in decline. Howev-
er, the incidence of NSTE-ACS is increasing.2 Furthermore, 
although STE-ACS is associated with higher in-hospital and 
30-day mortality than NSTE-ACS, mortality beyond hospi-
tal discharge is greater for NSTE-ACS.3 Treatment 
algorithms for ACS become more complex in the presence 
of MVD, which is common in patients with NSTE-ACS 
ranging between 40 and 80% of patients undergoing 
coronary angiography (CAG) and is also associated with 
worse clinical outcomes compared with single vessel 
disease.4,5  

The term culprit lesion is used to designate the coronary 
stenosis considered responsible for ACS, and its recognition 
enables appropriate treatment in patients with MVD.6 This 
culprit lesion is often characterized by typical aspects of 
unstable plaque, such as intraluminal filling defects consis-
tent with thrombus, plaque ulceration, plaque irregularity, 
dissection, and impaired flow.7,8 The ability to correctly 
identify the culprit lesion in MVD may affect clinical 
outcomes in the context of a culprit-only or multivessel 
revascularization strategy. Otherwise, the operator may 
perform ad hoc complete revascularization to avoid leaving 
unstable plaques untreated and exposing the patient to a 
continued risk for early major adverse cardiac events. How-
ever, an accurate identification of the culprit lesion by CAG 
may be challenging in patients with NSTEMI and MVD.9,10

In our setting, there were no recent statistics regarding the 
issue of culprit lesions in NSTEMI and MVD. So, this study 
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aimed to evaluate the ability to identify the culprit lesion by 
CAG in patients with NSTEMI and MVD. 
 
Materials and Methods
This cross-sectional study was carried out in Department of 
Cardiology, National Heart Foundation Hospital and 
Research Institute, Mirpur, Dhaka, Bangladesh from 
September 2022 to August 2023. Patients with NSTEMI 
aged above 18 years having MVD on CAG were included in 
this study. Patients presenting as NSTEMI with single 
vessel coronary artery disease, with creatinine clearance 
<30 mL/min, and history of previous PCI, CABG were 
excluded from the study.

Assuming that in 86% patients culprit lesions were              
identified, at 95% level of significance with 5% precision, 
the estimated sample size was 250.10 Finally, a total of 258 
patients were successfully selected considering the                 
inclusion and exclusion criteria, and enrolled into the study. 
Data were collected using a structured questionnaire 
containing all the variables of interest. 

Demographic variables (age and sex), risk factors (smoking, 
hypertension, diabetes mellitus, dyslipidemia, CKD, BMI, 
family history of CAD), ECG and echocardiographic 
parameters were collected. CAG procedure related variables 
were access site, number of vessels, bifurcation lesion, 
calcification, CTO lesion, culprit vessel identification, 
number of stents, total length of stents, and average               
diameter of the stents. Therapeutic information like, medical 
treatment, culprit only PCI, Ad hoc complete multivessel 
PCI, Ad hoc incomplete multivessel PCI.

Coronary angiographies were reviewed by two experienced 
cardiologists to assess the angiographic appearance of the 
lesion. In order to identify the potential culprit lesion site, 
information derived from angiographic images and ECGs 
were integrated as per common clinical practice.

Multivessel coronary disease was defined as the presence of 
a ≥ 50% diameter stenosis in at least two epicardial coronary 
arteries (>2.5 mm) as assessed by visual estimation.11 A 
coronary lesion was deemed the culprit when at least two of 
the following angiographic findings suggestive of plaque 
rupture will be detected, according to ESC guidelines for the 
management of acute coronary syndromes in patients 
presenting without persistent ST-segment elevation:12 

1. Intraluminal filling defects consistent with thrombus, 
acute occlusion abruptly ending with a squared-off 
or convex upstream termination or an intraluminal 
filling defect in a patent vessel within or adjacent to 
a stenotic region with surrounding homogeneous 
contrast opacification, 

2. Plaque ulceration described as presence of contrast 
and hazy contour beyond the vessel lumen, 

3. Plaque irregularity characterized by irregular 
margins or overhanging edges, 

4. Dissection, 

5. Impaired flow.

Left bundle branch block (LBBB), right bundle, branch 
block (RBBB), diffuse ST/T wave changes were considered 
as non-specific ECG changes.

Ethical approval was obtained from the institutional ethical 
review committee. Written informed consent was obtained 
from the participants. Categorical variables were reported as 
either counts or percentages and compared using Person's 
Chi-square test. Continuous variables were expressed as 
mean ± standard deviation (SD) and compared by Student's 
t-test. Predictors of not identifiable culprit lesion were 
assessed in multivariate logistic regression analysis with the 
variables with p values of ≤0.10 in univariate analysis. A 
p-value < 0.05 was considered statistically significant and 
95% confidence intervals (CI) were presented for all odds 
ratio (OR). Data were analyzed by Statistical Package for 
Social Science (IBM SPSS Statistics for Windows, Version 
23.0. Armonk, NY: IBM Corp).  
 
Results 
A total of 258 patients diagnosed with NSTEMI having 
MVD on CAG at the NHFH&RI from September 2022 to 
August 2023 were included in the study. Mean age was 54.2 
± 10.5 years and 79.1% were male. Culprit lesion was 
identified by coronary angiography in 212 patients (82.2%). 
Table 1 shows that, demographic, clinical, ECG, and 
echocardiographic characteristics were similar between 
patients with identified culprit lesion and those with no clear 
culprit lesion by angiography. 

Table 1: Clinical, ECG, and echocardiographic characteris-
tics between of the patients with and without identified 
culprit lesions 

Data were expressed as frequency (%) or mean ± SD; FH: Family history; 
IHD: Ischemic heart disease; BMI: Body mass index; LVEF: Left ventricu-
lar ejection fraction; RWMA: Regional wall motion abnormality; ECG: 
Electrocardiography; *Independent sample t test; †Chi-square test  

Malik F et al.Culprit Lesion Detection in Patients Presenting With Non-ST Elevation 

Characteristics Total 
population 

(n=258)

Culprit lesion identified by 
angiography

P value

Yes (n=212) No (n=46)
Age (years) 54.2 ± 10.5 54.2 ± 10.7 54.2 ± 9.8 0.986*
Male 204 (79.1) 167 (78.8) 37 (80.4) 0.802†

Smoking history 71 (27.5) 59 (27.8) 12 (26.1) 0.810†

Hypertension 177 (68.9) 146 (68.9) 31 (68.9) 0.998†

Diabetes mellitus 156 (60.7) 126 (59.7) 30 (65.2) 0.489†

Dyslipidemia 151 (58.5) 124 (58.5) 27 (58.7) 0.980†

Chronic kidney disease 31 (12.0) 27 (12.7) 4 (8.7) 0.445†

FH of IHD 88 (34.1) 73 (34.4) 15 (32.6) 0.813†

BMI, kg/m2 24.7 ± 3.2 24.7 ± 3.2 23.9 ± 3.0 0.129*
Nonspecific ECG 48 (18.6) 36 (17.0) 12 (26.1) 0.150†

LVEF 47.7 ± 7.2 47.8 ± 7.1 47.1 ± 7.7 0.529*
RWMA 215 (83.3) 175 (82.5) 40 (87.0) 0.467†
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Table 2 shows that, lesion complexity was higher when no 
culprit was identified. Three vessel disease and calcification 
was significantly more common in patients without culprit 
lesion identified than their counterpart. Similarly mean 
number of stents and average stent length was also signifi-
cantly higher in patients without culprit lesion identified 
than their counterpart (p <0.05). 

Table 2: Angiographic characteristics between of the 
patients with and without identified culprit lesions 

Data were expressed as frequency (%) or mean ± SD; CTO: Chronic total 
occlusion; PCI: Percutaneous coronary intervention; coronary artery 
bypass grafting; *Independent sample t test; †Chi-square test

Results of the multivariate analysis using the 5 potential 
predictors of not identifiable culprit lesion with significant 
at p ≤ 0.10 in the univariate analysis is shown in Table III. 
The presence of three-vessel disease and calcification were 
associated with inability to identify the culprit lesion (Table 3).

Table 3: Multivariate logistic regression analysis of 
prognostic factors for culprit lesion not identifiable by 
angiography

OR: Odds ratio; CI: Confidence interval. 

Culprit lesion was located in the left anterior descending 
(LAD) in 103 (48.6%), in right coronary artery (RCA) in 39 
(18.4%), in left circumflex artery (LCX) in 30 (14.2%),  in 
first diagonal artery in 8 (3.8%), in first obtuse marginal 
artery in 8 (3.8%), in left main (LM) in 7 (3.3%), in posterior 
left ventricular in 7 (3.3%), in Posterior descending artery in 
7 (3.3%) and in ramus intermediate, second obtuse marginal 
and second diagonal artery in 1 (0.5%) patients each. The 
sensitivity of ECG to detect culprit lesions ranged from 0% 
to 69.2% (Table 4). ECG changes correlated more in RCA 
(69.2%), left main (57.1%) and LAD (49.5%) culprit lesion. 

Table 4: Location and of the culprit lesion and sensitivity of 
ECG to detect culprit lesions (n=212)

Discussion
The present study was one of the very few studies specifical-
ly evaluating culprit lesion identification in patients present-
ing with NSTEMI in the setting of MVD. The main findings 
of the study revealed that culprit lesion was not identified by 
angiography in about 17.8% of patients with NSTEMI and 
MVD, higher lesion complexity was associated with inabili-
ty to identify the culprit, and ECG showed low sensitivity in 
the detection of culprit lesions. Culprit lesion identification 
can be challenging in patients with NSTEMI, with unclear 
culprit by angiography in up to one third of the cases and in 
particular in presence of MVD.8,13 However, our findings 
were in line with a recent study, where the culprit lesion 
identification was relatively high (86%) compared with 
previous investigations.10  

In our series lesion complexity including calcification and 
bifurcations made culprit lesion detection less evident, 
which agreed with the previous findings of Balbi et al.10 
Hypothetically, lesion complexity may mask unstable 
features especially in the absence of thrombus formation. 
Furthermore, patients with no clear culprit lesion required 
more stents, longer stent length, and smaller stent diameter 
in our series.

In patients with NSTEMI and MVD, the correlation 
between ECG and culprit location is less clear. The predic-
tive value of the ECG to identify the culprit artery has not 
been systematically assessed in NSTEMI, moreover, previ-
ous studies showed normal ECG in a considerable percent-
age of patients ranging between 15% and 39%.13-15 In our 
study, ECG had a low sensitivity (range 0%–69.2%) to 
detect the culprit artery. These findings are in line with 
previous studies that showed low sensitivity (30–90%) and 
good specificity (70–100%) in ACS.10,14,16 Severe 3-vessel 
disease may be associated with diffuse ST depression, and 
wide QRS complex. ECG is a moderately sensitive but 
highly specific parameter in predicting LAD, LCX, RCA 
and LM/TVD as culprit vessels in NSTEMI. Double territo-
ry ECG changes have a poor association in predicting 
culprit vessel.9 

Characteristics  Total 
population 

(n=258) 

Culprit lesion identified by 
angiography 

P value 

Yes (n=212) No (n=46) 
Femoral access 236 (91.5) 193 (91.0) 43 (93.5) 0.591† 
2-vessel disease  101 (39.1) 90 (42.5) 11 (23.9) 0.020† 
3-vessel disease  157 (60.9) 122 (57.5) 354 (76.1) 0.020† 
Bifurcation lesion  75 (29.1) 57 (26.9) 18 (39.1) 0.097† 
Calcification  20 (7.8) 12 (5.7) 8 (17.4) 0.007† 
Left main lesion  57 (22.1) 42 (19.8) 15 (32.6) 0.058† 
CTO lesion  38 (14.7) 27 (12.7) 11 (23.9) 0.052† 
Medical treatment/CABG 148 (57.4) 113 (53.3) 35 (76.1) 0.005† 
Culprit only PCI 33 (12.8) 33 (15.6) 0 (0) 0.004† 
Ad hoc complete PCI 49 (19.0) 42 (19.8) 7 (15.2) 0.471† 
Ad hoc incomplete PCI 28 (10.9) 24 (11.3) 4 (8.7) 0.604† 
Stent used  109 (42.2) 98 (46.2) 11 (23.9) 0.005† 
Total length of stent  56.2 ± 27.5 52.9 ± 25.8 85.4 ± 25.8 <0.001* 
Diameter of stent  2.9 ± 0.3 2.9 ± 0.3 2.8 ± 0.3 0.515* 
Number of stent  1.9 ± 0.8 1.8 ± 0.7 2.9 ± 0.7 <0.001* 
 

Variables B OR 95% CI for OR P value 
Lower Upper 

Triple vessel disease 0.653 1.921 1.012 4.138 0.046 
Bifurcation lesion 0.126 1.134 0.522 2.467 0.750 
Calcification 1.015 2.758 1.023 7.437 0.045 
Left main lesion 0.462 1.587 0.713 3.530 0.258 
Chronic total occlusion lesion 0.737 2.089 0.930 4.691 0.074 
 

Name of coronary artery Total ECG change correspond to 
culprit lesion 

n % n % 
Left anterior descending  103 48.6 51 49.5 
Right coronary artery  39 18.4 27 69.2 
Left circumflex artery  30 14.2 0 30.0 
First diagonal artery  8 3.8 2 25.0 
First obtuse marginal  8 3.8 0 0.0 
Left main artery  7 3.3 4 57.1 
Posterior left ventricular  7 3.3 0 0.0 
Posterior descending artery  7 3.3 1 14.3 
Second obtuse marginal  1 0.5 0 0.0 
Second diagonal artery  1 0.5 0 0.0 
Ramus intermediate 1 0.5 0 0.0 

Malik F et al.JNHFB Sep 2023
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Limitations
This was a single center cross-sectional study with its     
inherent limitations of selection bias. ECG was recorded on 
admission and not necessarily during chest pain. Due to 
resource limitations, it was not possible to use other 
additional strategies like invasive imaging to enhance the 
diagnostic accuracy of culprit lesion detection.

Conclusion
From the findings of the study, it may be concluded that the 
culprit lesion appeared unclear by coronary angiography in 
17.8% of patients with NSTEMI and MVD. Higher lesion 
complexity including the presence of three-vessel disease 
and calcification in associated with inability to identify 
culprit lesion. Mean number of stents and average stent 
length was also significantly higher in patients without 
culprit lesion identified than their counterpart. Electrocar-
diographic changes were not sensitive for culprit lesion 
detection. ECG changes correlated more when culprit lesion 
was located in RCA, left main or LAD territory. Whether 
culprit lesion helps to determine treatment strategy and 
affect clinical outcome in patients with NSTEMI and MVD 
requires further study in appropriately powered prospective 
(randomized) trials.
 
References
1. Mathers C, Stevens G, Hogan D, Mahanani WR, Ho J. Global and 

regional causes of death: patterns and trends, 2000–15. Disease 
Control Priorities: Improving Health and Reducing Poverty. 3rd 
edition. 2017.

2. Basit H, Malik A, Huecker MR. Non–ST-Segment Elevation 
Myocardial Infarction. [Updated 2023 Jul 10]. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing; 2023.

3. Darling CE, Fisher KA, McManus DD, Coles AH, Spencer FA, 
Gore JM, et al. Survival after hospital discharge for ST-segment 
elevation and non-ST-segment elevation acute myocardial 
infarction: a population-based study. Clinical epidemiology 
2013:229-236.

4. Baumann AA, Mishra A, Worthley MI, Nelson AJ, Psaltis PJ. 
Management of multivessel coronary artery disease in patients with 
non-ST-elevation myocardial infarction: a complex path to precision 
medicine. Therapeutic advances in chronic disease 
2020;11:2040622320938527.

5. Sorajja P, Gersh BJ, Cox DA, McLaughlin MG, Zimetbaum P, 
Costantini C, et al. Impact of multivessel disease on reperfusion 
success and clinical outcomes in patients undergoing primary 
percutaneous coronary intervention for acute myocardial infarction. 
European heart journal 2007;28(14):1709-1716.

6. Ryan TJ, Bauman WB, Kennedy JW, Kereiakes DJ, King 3rd SB, 
McCallister BD, et al. Guidelines for percutaneous transluminal 
coronary angioplasty. A report of the American Heart Associa-
tion/American College of Cardiology Task Force on Assessment of 
Diagnostic and Therapeutic Cardiovascular Procedures. Circulation 
1993;88(6):2987-3007.

7. Ambrose JA, Winters SL, Arora RR, Haft JI, Goldstein J, Rentrop 
KP, et al. Coronary angiographic morphology in myocardial 
infarction: a link between the pathogenesis of unstable angina and 
myocardial infarction. Journal of the American College of Cardiolo-
gy 1985;6(6):1233-1238.

8. Kerensky RA, Wade M, Deedwania P, Boden WE, Pepine CJ, 
Veterans Affairs Non–Q-Wave Infarction Strategies in-Hospital 
(VANQWISH) Trial Investigators. Revisiting the culprit lesion in 
non–Q-wave myocardial infarction: results from the VANQWISH 
trial angiographic core laboratory. Journal of the American College 
of Cardiology 2002;39(9):1456-1463.

9. Mishra C, Mishra A, Das B, Acharya R, Routray S. Angiographic 
Localisation of Culprit Vessel in Non ST Elevated Acute Coronary 
Syndrome. Journal of Clinical & Diagnostic Research 
2022;16(1):11-15.

10. Balbi MM, Scarparo P, Tovar MN, Masdjedi K, Daemen J, Den 
Dekker W, et al. Culprit lesion detection in patients presenting with 
non-ST elevation acute coronary syndrome and multivessel disease. 
Cardiovascular Revascularization Medicine 2022;35:110-118.

11. Ellis SG, Vandormael MG, Cowley MJ, DiSciascio G, Deligonul U, 
Topol EJ, Bulle TM. Coronary morphologic and clinical determi-
nants of procedural outcome with angioplasty for multivessel 
coronary disease. Implications for patient selection. Multivessel 
Angioplasty Prognosis Study Group. Circulation 1990;82(4):1193-202.

12. Roffi M, Patrono C, Collet JP, Mueller C, Valgimigli M, Andreotti 
F, et al. 2015 ESC Guidelines for the management of acute coronary 
syndromes in patients presenting without persistent ST-segment 
elevation. KardiologiaPolska (Polish Heart Journal) 
2015;73(12):1207-1294.

13. Heitner JF, Senthilkumar A, Harrison JK, Klem I, Sketch Jr MH, 
Ivanov A, et al. Identifying the Infarct-Related Artery in Patients 
With Non–ST-Segment–Elevation Myocardial Infarction: Insights 
From Cardiac Magnetic Resonance Imaging. Circulation: Cardio-
vascular Interventions 2019;12(5):e007305.

14. Tuohinen SS, Rankinen J, Skyttä T, Huhtala H, Virtanen V, 
Kellokumpu-Lehtinen PL, et al. Associations between ECG changes 
and echocardiographic findings in patients with acute non-ST 
elevation myocardial infarction. Journal of Electrocardiology 
2018;51(2):188-194.

15. Moustafa A, Abi-Saleh B, El-Baba M, Hamoui O, AlJaroudi W. 
Anatomic distribution of culprit lesions in patients with non-ST-seg-
ment elevation myocardial infarction and normal ECG. Cardiovas-
cular Diagnosis and Therapy 2016;6(1):25-33.

16. Gregg RE, Babaeizadeh S. Detection of culprit coronary lesion 
location in pre-hospital 12-lead ECG. Journal of electrocardiology 
2014;47(6):890-894.

Malik F et al.Culprit Lesion Detection in Patients Presenting With Non-ST Elevation 



90

91 92

93 94

95 96

97

 Original Article
Association of Socio-demographic and Lifestyle Factors 
with Metabolic Syndrome: A Cross-Sectional Study in 

Urban Setting
Monower MM1, Al Mamun MA1, Naz N2, Tasmin I1, Flora MS*3, Choudhury SR*1

1Department of Epidemiology & Research, National Heart Foundation Hospital & Research Institute, Dhaka, Bangladesh;  
2Department of Surgery, Rajshahi Medical College & Hospital, Rajshahi, Bangladesh; 3Department of Epidemiology, 
National Institute of Preventive & Social Medicine, Dhaka, Bangladesh

Abstract 
Background: Bangladesh, undergoing an epidemiological transition highlighted by the Global Burden of Disease study, 
faces a considerable Non-Communicable Diseases (NCDs) burden, with Metabolic Syndrome (MetS) being a prominent 
contributor, accounting for 70% of total mortality in 2019. Urban environments are dynamic settings where lifestyle factors 
intertwine with socio-demographic variables, influencing health outcomes. This study aimed to ascertain the prevalence of 
MetS and explore associated socio-demographic and lifestyle factors in an urban setting of Bangladesh. 
Methods: A cross-sectional study was conducted from July 2010 to June 2011 among residents of three government residen-
tial facilities in the Mirpur area of Dhaka city. A total of 347 participants of both sexes, aged between 30 and 74 years were 
selected by purposive sampling method. Information on socio-demographic, lifestyle, and medical history were collected by 
a pre-tested questionnaire. Additionally, anthropometric measurements were taken and blood pressure was measured. Fasting 
blood samples were collected to assess lipid profile and blood sugar from the extracted serum and plasma. MetS was defined 
according to the National Cholesterol Education Program's Adult Treatment Panel III (ATP III) and International Diabetes 
Federation (IDF) criteria.  
Results: The overall prevalence of MetS was 43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 42.9% (95% CI: 
37.8-48.2) based on IDF criteria. Bivariate analysis demonstrated significant associations between MetS, as defined by IDF 
criteria, and age groups (p<0.007), gender (p<0.001), employment status (p<0.001), and BMI (p<0.001). Similarly, when 
defined by ATP III criteria, MetS had significant associations with employment (p<0.005) and BMI (p<0.001). Multivariate 
logistic regression indicated higher odds of MetS, defined by IDF criteria, among the 40-49 age group (AOR=2.5, 95% CI: 
1.4-4.4), while for MetS defined by ATP III criteria, the 50-59 age group had higher odds (AOR=2.1, 95% CI: 1.0-4.1). MetS, 
defined by both criteria, had lower odds among the employed group (AOR=0.4, 95% CI: 0.2-0.9). Additionally, obesity 
exhibited the highest odds, particularly for MetS defined by IDF criteria (AOR=6.2, 95% CI: 2.5-15.1). 
Conclusions: These findings lay the foundation for a comprehensive exploration of the intricate interplay between demo-
graphic characteristics, lifestyle factors, and metabolic syndrome in an urban setting.
Keywords: Metabolic syndrome, socio-demographic factors, lifestyle factors, urban, Bangladesh 

(JNHFB 2023; 12 : 97-103)

Introduction
Over the past three decades, global disease patterns have 
undergone notable transformations, marked by a surge 
in the prevalence of Non-Communicable Diseases 
(NCDs).1 Metabolic Syndrome (MetS), characterized by 
abdominal obesity, insulin resistance, hypertension, and 
hyperlipidemia, has experienced a worldwide increase, 
impacting approximately 20-25% of the global popula-

tion.2 Particularly in South Asian countries such as 
India, Nepal, Pakistan, Sri Lanka, and Bangladesh, 
escalating rates of obesity, sedentary lifestyles, and 
dietary changes have contributed to a high MetS preva-
lence ranging from 20.7% to 35.5%.3  Bangladesh, 
undergoing an epidemiological transition highlighted by 
the Global Burden of Disease study, faces a consider-
able NCDs burden, with MetS being a prominent 
contributor, accounting for 70% of total mortality in 
2019.4,5 The risk conferred by MetS extends beyond 
cardiovascular diseases and type 2 diabetes, encompass-
ing an elevated risk of all-cause mortality.6 

Corresponding Author
Md Mostafa Monower
Scientific Coordinator, Department of Epidemiology and Research
National Heart Foundation Hospital and Research Institute
Plot: 26/4, Darussalam Rd, Tolarbagh, Mirpur-1, Dhaka-1216, Bangladesh
Email: monower@nhf.org.bd 



98

99 100

101 102

103 104

105

In 2001, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP) laid the foundation for defining 
MetS, a framework later refined in 2005 by the American 
Heart Association/National Heart, Lung, and Blood Institute 
(Modified NCEP) and the International Diabetes Federation 
(IDF).6-8  Despite these efforts, discrepancies in prevalence 
estimates persist due to the multitude of definitions, prompt-
ing the Joint Interim Statement (JIS) to seek harmonization.9  
Individuals with MetS face a five-fold increased risk of type 
2 diabetes and a two-fold risk of cardiovascular diseases 
over the next 5 to 10 years, along with an elevated risk of 
stroke, myocardial infarction, and mortality.10 Identifying 
and assessing those at risk of MetS becomes crucial for 
informing preventive actions.11 

Urban environments are dynamic settings where lifestyle 
factors intertwine with socio-demographic variables, 
influencing health outcomes.12 In Dhaka, where rapid  
urbanization is transforming traditional patterns of living, 
investigating the nexus between these factors and MetS 
becomes pivotal. The diverse socio-demographic landscape 
of Dhaka, encompassing variations in age, gender, educa-
tion, occupation, and marital status, offers a unique opportu-
nity to discern patterns and identify vulnerable subpopula-
tions. In this regard our study focuses on the urban Mirpur 
population, aiming to ascertain the prevalence of metabolic 
syndrome based on both ATP III and IDF criteria, and 
explore associated socio-demographic and lifestyle factors. 
The findings are anticipated to enrich the existing body of 
knowledge, informing evidence-based public health initia-
tives aimed at mitigating the impact of MetS in rapidly 
urbanizing contexts.  

Methodology
Study design, setting and participants 
This cross-sectional population-based study was conducted 
from July 2010 to June 2011 in three government colonies 
located in the Mirpur area of Dhaka city. These colonies 
serve as residential areas for numerous families of govern-
ment service holders from various districts. A total of 347 
participants, encompassing both sexes and aged between 30 
and 74 years, were recruited for the study by purposive 
sampling. Participants were residents of the flats who 
adhered to the study instructions, including a requirement 
for a 12-hour overnight fasting period. 

Exclusions from the study comprised pregnant women and 
individuals with known cardiovascular disease (CVD) 
cases. Field assistants approached potential participants and 
obtained informed consent. Interviews and measurements 
were conducted at the household level. Each participant 
received a referral card and was requested to visit the 
Bangladesh Institute of Health Sciences (BIHS) hospital for 
blood sample collection on a pre-arranged date after a 
12-hour overnight fast. Emphasis was placed on the impor-
tance of adhering to the fasting state for a minimum of 12 
hours before the blood sample collection during the data 

collection phase. The methodology also described in anoth-
er published article from this dataset.13

This approach ensured standardized conditions for assessing 
metabolic parameters and contributed to the overall reliabil-
ity and validity of the study results.

Interview 
Participants underwent face-to-face interviews, during 
which they provided general information and lifestyle data 
through a pre-tested questionnaire. The entire interview 
process, which included obtaining informed consent, blood 
pressure measurement, and collecting general baseline data, 
lasted a maximum of 30 to 40 minutes. During the 
interview, participants were queried about their smoking 
status and alcohol consumption. Additionally, participants 
were asked to provide information about their medical histo-
ry, specifically regarding conditions such as diabetes and 
hypertension. The comprehensive nature of the interview 
allowed for a holistic understanding of both lifestyle factors 
and pre-existing health conditions, contributing to a more 
nuanced analysis of the data.

Anthropometric measurements
Weight, measured with a daily-calibrated digital weighing 
machine (TANITA LOT No. 890919), required participants 
to stand motionless with equal weight distribution on both 
legs and removal of shoes and excess clothing, with 
measurements recorded to the nearest 0.1 kg. Height was 
measured with a locally prepared wooden stadiometer to the 
nearest 0.1cm, ensuring participants stood in a specified 
posture with shoes off. Waist circumference was measured 
mid-way between the lowest rib margin and iliac crest, with 
participants standing erect, breathing normally, and 
measurements taken after expiration, recorded to the nearest 
centimeter. Hip circumference, measured at the level of the 
greatest protrusion of the gluteal muscles, involved partici-
pants standing with even weight distribution and legs slight-
ly apart, with measurements also recorded to the nearest 
centimeter.

Blood pressure measurements
Blood pressure measurements were conducted with partici-
pants in a seated position, ensuring that the calf was 
positioned at the level of the heart. Following a 10-minute 
rest period, a second and third reading were taken. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were determined by noting Korotkoff sounds I (the first 
sound) and V (the disappearance of sound), respectively, in 
accordance with WHO-ISH guidelines, measured in 
millimeters of mercury (mmHg). The average of the second 
and third readings was calculated for blood pressure             
assessment.

Blood sample collection
On the pre-scheduled date and time at the laboratory of 
Bangladesh Institute of Health Sciences (BIHS), the partici-
pant's fasting state was confirmed, and 5cc of venous blood 

was collected with aseptic precautions. After 20 minutes, 
the blood samples underwent centrifugation for 10 minutes 
at 6000 rpm to separate plasma and serum. The obtained 
plasma and serum were then preserved in a freezer at -27°C 
for future biochemical analysis. This meticulous process 
ensures the integrity of the biological samples and facilitates 
accurate biochemical assessments in subsequent analyses.

Laboratory Assays
The Biomedical Research Group (BMRG) at the                
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine, and Metabolic Disorders (BIRDEM) 
conducted the analysis of fasting, along with triglycerides 
and HDL cholesterol. For glucose measurements, the 
Glucose Oxidase (GOD-PAP) method (Randox Laborato-
ries Ltd., UK), was employed. Serum triglyceride levels 
were estimated using an enzymatic colorimetric method 
(GOD-PAP) with reagents (Randox Laboratories, UK), and 
serum high-density lipoprotein (HDL-C) levels were 
measured using an enzymatic colorimetric method (choles-
terol CHOD-PAP) (RANDOX Laboratories, UK). All 
biochemical estimations were performed on a Hitachi 704 
autoanalyzer, ensuring standardized and precise results.

Data quality checking and processing
Following collection, the data underwent rigorous scrutiny 
for consistency and completeness. An initial check was 
performed on the day of collection to identify and rectify 
any errors, inconsistencies, or incompleteness. Subsequently, 
the data was entered into Microsoft Excel, categorized, and 
coded for accuracy and facilitate comprehensive analysis.

Outcome variable 

Metabolic syndrome (NCEP ATP III criteria)6,14

Diagnosing MetS, as per NCEP ATP III criteria, involved 
identifying abdominal obesity through increased waist 
circumference, elevated triglycerides, decreased HDL, high 
blood pressure, and elevated plasma glucose. In this context, 
an individual was considered to have MetS if they exhibited 
any three of the following conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

5. Waist circumference: >102 cm (Male), >88 cm (Female).

Metabolic syndrome [IDF criteria]8,14

According to the IDF definition, individuals were classified 
as having MetS if they exhibited central adiposity along 
with two or more additional factors. In this context, the 
criteria included a waist circumference of ≥90 cm (Male) or 

≥80 cm (Female), in addition to any two of the following 
four conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

Statistical methods
The study employed statistical methods to analyze the 
proportional distributions of metabolic syndrome based on 
both ATP III and IDF criteria across various socio-demo-
graphic and lifestyle characteristics. Chi-square tests were 
utilized for categorical variables, examining associations 
with age, gender, education, employment, marital status, 
smoking habits, chewing tobacco, dietary patterns, physical 
activity, and body mass index. To assess the strength of 
association, multivariate logistic regression analysis was 
conducted, reporting odds ratios (OR) while adjusting for 
potential confounders. Results were presented as propor-
tions with 95% confidence intervals, and statistical signifi-
cance was set at p<0.05. These rigorous analyses were 
performed using STATA 17, aiming to provide a compre-
hensive understanding of the intricate relationships between 
demographic and lifestyle factors influencing metabolic 
syndrome within the urban population. 

Ethical consideration
Study obtained ethical clearance from the Institutional 
Review Board of Bangladesh Institute of Health Sciences 
(BIHS). Before the interview and blood sample collection 
each participant provided informed written consent. Addi-
tionally, prior to commencing household visits, permission 
was obtained from the local committee of each colony block. 

Results
Distributions of metabolic syndrome (MetS) across various 
socio-demographic characteristics in the urban Mirpur 
population of Dhaka, using both ATP III and IDF criteria 
are shown in Table 1. The overall prevalence of MetS was 
43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 
42.9% (95% CI: 37.8-48.2) based on IDF criteria. When 
examining age groups, no significant differences were 
observed overall (p=0.315) under ATP III criteria. Howev-
er, the 40-49 age group showed a notably higher proportion 
based on IDF criteria (43.6%, p<0.007). Gender differences 
were statistically significant, with females exhibiting a 
significantly higher proportion compared to males under 
both criteria (ATP III: 65.3%, IDF: 73.2%, p=0.060 and 
p<0.001, respectively). Educational attainment did not show 
significant associations overall. In terms of occupation, a 
significant difference emerged (p<0.005 and p<0.001) 

between the unemployed and employed groups. Specifical-
ly, the proportion of MetS was higher among the unem-
ployed (ATP III: 61.3%, IDF: 67.1%) compared to the 
employed group. Marital status did not display significant 
associations with MetS. These findings underscore the 
socio-demographic variations in the prevalence of MetS in 
the Mirpur urban population, emphasizing the notable influence 
of gender and occupational status on the observed patterns.

Table 1: Proportional distribution of metabolic syndrome 
stratified by socio-demographic characteristics 

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

Table 2 presents the proportional distribution of MetS strati-
fied by lifestyle characteristics in the urban Mirpur popula-
tion of Dhaka, assessed using both ATP III and IDF criteria. 
For smoking habits, no significant association was observed 
overall, but under IDF criteria, a significant difference 
emerged (p<0.02). Specifically, individuals who never 
smoked exhibited a higher proportion of MetS (85.9%). 
Chewing tobacco did not demonstrate overall significant 
association. Insufficient fruit and vegetable intake showed 
no significant association with metabolic syndrome. Physi-
cal activity levels did not exhibit an overall significant 
association; however, individuals with an inactive lifestyle 
demonstrated a slightly higher proportion of MetS under 
both criteria. Waist-hip ratio exhibited a significant associa-
tion with MetS under IDF criteria (p<0.041), indicating a 
higher proportion in individuals with an elevated waist-hip 
ratio (79.9%). Body Mass Index (BMI) categories displayed 
significant associations under both ATP III and IDF criteria 
(p<0.001). Specifically, individuals classified as overweight 
or obese showed a significantly higher proportion of MetS 
(ATP III: 40.0%, IDF: 45.6%). These findings underscore 
the importance of smoking habits, BMI, and waist-hip ratio 

in understanding the prevalence of MetS in the Mirpur 
urban population, emphasizing the need for lifestyle modifi-
cations in targeted public health interventions. 

Table 2: Proportional distribution of metabolic syndrome 
stratified by life-style characteristics

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

In the multivariate analysis (AOR) (Table 3), several key 
findings emerged. Notably, the age group of 40-49 exhibited 
a significantly higher odds ratio for MetS under IDF criteria, 
with adjusted odds ratios (AOR) of 2.5 (95% CI: 1.4-4.4). 
Similarly, under ATP III criteria, the age group 50-59 
showed higher odds (AOR=2.1, 95% CI: 1.0-4.1) for meta-
bolic syndrome. Additionally, employment status was 
associated with a lower risk, as employed individuals exhib-
ited decreased odds of MetS (AOR=0.4, 95% CI: 0.2-0.9) 
based on both criteria. 

Furthermore, lifestyle factors such as smoking and chewing 
tobacco did not show adjusted significant association. 
Similarly, we did not find association between insufficient 
fruits and vegetable intake, physical activity and MetS. 
Notably, BMI categories were strong indicators of MetS, 
with participants classified as obese exhibiting the highest 
odds, particularly under IDF criteria (AOR=6.2, 95% CI: 
2.5-15.1). These findings highlight the multifactorial nature 
of metabolic syndrome and underscore the importance of 
addressing both demographic and lifestyle factors in its 
prevention and management.

Discussion
The findings of this cross-sectional study conducted in 
urban Dhaka yield crucial insights into the prevalence of 
individuals with metabolic syndrome (MetS) and its associ-
ation with socio-demographic and lifestyle factors. 

The influence of age on MetS was noteworthy, particularly 
in the 40-49 age group under IDF criteria and 50-59 age 
group under ATP III criteria, which demonstrated a signifi-
cantly higher odds ratio. This aligns with previous research 
highlighting an increased risk of MetS with advancing age.15 
Though gender was significantly associated in the bivariate 
model under IDF criteria, it became nonsignificant when 
adjusted in the multivariate model for other cofounders. 
Many studies often report a higher prevalence of MetS in 
women16 but our study did not exhibit such a trend.  

Employment status played a crucial role in influencing the 
risk of metabolic syndrome. Employed individuals exhibit-
ed decreased odds for both ATP III and IDF criteria. This 
finding aligns with existing literature that has often linked 
unemployment or job insecurity to adverse health 
outcomes.17,18 The workplace environment, when supportive 
and conducive to health, can serve as a facilitator for healthy 
lifestyle choices and overall well-being. In contrast, our 
study did not find any significant association between 
education levels, marital status, and MetS—a deviation 
from findings in other studies.19,20 This unexpected result 
prompts further investigation into the complex interplay of 
socio-demographic factors in the context of metabolic 
health. 

The study also delved into lifestyle factors, revealing 
intriguing associations with MetS. We did not find any 
significant association between smoking, chewing tobacco 
and MetS which is inconsistent with the previous litera-
ture.21 It prompts further investigation into the potential 
confounding effects of other variables and the complex 
interplay between tobacco habits and metabolic health. 
Additionally, insufficient fruits and vegetable intake and 
physical activity levels did not exhibit an overall significant 
association with MetS which also contradicts with other 
studies22-14 highlighting the complexity of the relationship 
between food habit, exercise and metabolic health.   

However, BMI categories emerged as robust indicators of 
metabolic syndrome, consistently showing significant 
associations under both criteria. Participants classified as 
obese exhibited the highest odds, particularly under IDF 
criteria, aligning cohesively with findings from parallel 
studies.25 These findings emphasize the importance of 
central obesity and overall adiposity in the development of 
MetS. The study contributes valuable evidence supporting 
the inclusion of waist-hip ratio and BMI assessments in 
routine screenings for MetS risk.  

In conclusion, this cross-sectional study in the urban Mirpur 
area identified a notably elevated occurrence of metabolic 
syndrome, with rates of 43.2% and 42.9% according to ATP 
III and IDF criteria, respectively, showcasing substantial 
disparities across diverse demographic and lifestyle 
segments. Noteworthy patterns included higher odds among 
the 40-49 and 50-59 age groups and employed individuals. 
Furthermore, the study heightened risk associated with 
being overweight or obese. These findings lay the founda-
tion for a comprehensive exploration of the intricate 
interplay between demographic characteristics, lifestyle 
factors, and metabolic syndrome in the urban setting.

This urban Dhaka cross-sectional study sheds light on 
significant factors associated with metabolic syndrome. The 
increased risk observed among middle-aged and older 
individuals which underscores the need for age sensitive 
health programs. Employment status emerges as a crucial 
determinant, emphasizing the potential impact of supportive 
workplace environments on metabolic health. While associ-
ations with smoking, chewing tobacco, insufficient fruit and 
vegetable intake, and physical activity levels were inconclu-
sive, further research is needed to unravel their complex 
interplay with metabolic health. Importantly, the consistent 
correlations between BMI categories and MetS advocate for 
their incorporation into routine screenings, reinforcing their 
significance in public health strategies aimed at preventing 
and managing MetS in urban populations. These insights 
pave the way for targeted interventions to address the multi-
faceted determinants of metabolic syndrome in urban 
contexts.
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In 2001, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP) laid the foundation for defining 
MetS, a framework later refined in 2005 by the American 
Heart Association/National Heart, Lung, and Blood Institute 
(Modified NCEP) and the International Diabetes Federation 
(IDF).6-8  Despite these efforts, discrepancies in prevalence 
estimates persist due to the multitude of definitions, prompt-
ing the Joint Interim Statement (JIS) to seek harmonization.9  
Individuals with MetS face a five-fold increased risk of type 
2 diabetes and a two-fold risk of cardiovascular diseases 
over the next 5 to 10 years, along with an elevated risk of 
stroke, myocardial infarction, and mortality.10 Identifying 
and assessing those at risk of MetS becomes crucial for 
informing preventive actions.11 

Urban environments are dynamic settings where lifestyle 
factors intertwine with socio-demographic variables, 
influencing health outcomes.12 In Dhaka, where rapid  
urbanization is transforming traditional patterns of living, 
investigating the nexus between these factors and MetS 
becomes pivotal. The diverse socio-demographic landscape 
of Dhaka, encompassing variations in age, gender, educa-
tion, occupation, and marital status, offers a unique opportu-
nity to discern patterns and identify vulnerable subpopula-
tions. In this regard our study focuses on the urban Mirpur 
population, aiming to ascertain the prevalence of metabolic 
syndrome based on both ATP III and IDF criteria, and 
explore associated socio-demographic and lifestyle factors. 
The findings are anticipated to enrich the existing body of 
knowledge, informing evidence-based public health initia-
tives aimed at mitigating the impact of MetS in rapidly 
urbanizing contexts.  

Methodology
Study design, setting and participants 
This cross-sectional population-based study was conducted 
from July 2010 to June 2011 in three government colonies 
located in the Mirpur area of Dhaka city. These colonies 
serve as residential areas for numerous families of govern-
ment service holders from various districts. A total of 347 
participants, encompassing both sexes and aged between 30 
and 74 years, were recruited for the study by purposive 
sampling. Participants were residents of the flats who 
adhered to the study instructions, including a requirement 
for a 12-hour overnight fasting period. 

Exclusions from the study comprised pregnant women and 
individuals with known cardiovascular disease (CVD) 
cases. Field assistants approached potential participants and 
obtained informed consent. Interviews and measurements 
were conducted at the household level. Each participant 
received a referral card and was requested to visit the 
Bangladesh Institute of Health Sciences (BIHS) hospital for 
blood sample collection on a pre-arranged date after a 
12-hour overnight fast. Emphasis was placed on the impor-
tance of adhering to the fasting state for a minimum of 12 
hours before the blood sample collection during the data 

collection phase. The methodology also described in anoth-
er published article from this dataset.13

This approach ensured standardized conditions for assessing 
metabolic parameters and contributed to the overall reliabil-
ity and validity of the study results.

Interview 
Participants underwent face-to-face interviews, during 
which they provided general information and lifestyle data 
through a pre-tested questionnaire. The entire interview 
process, which included obtaining informed consent, blood 
pressure measurement, and collecting general baseline data, 
lasted a maximum of 30 to 40 minutes. During the 
interview, participants were queried about their smoking 
status and alcohol consumption. Additionally, participants 
were asked to provide information about their medical histo-
ry, specifically regarding conditions such as diabetes and 
hypertension. The comprehensive nature of the interview 
allowed for a holistic understanding of both lifestyle factors 
and pre-existing health conditions, contributing to a more 
nuanced analysis of the data.

Anthropometric measurements
Weight, measured with a daily-calibrated digital weighing 
machine (TANITA LOT No. 890919), required participants 
to stand motionless with equal weight distribution on both 
legs and removal of shoes and excess clothing, with 
measurements recorded to the nearest 0.1 kg. Height was 
measured with a locally prepared wooden stadiometer to the 
nearest 0.1cm, ensuring participants stood in a specified 
posture with shoes off. Waist circumference was measured 
mid-way between the lowest rib margin and iliac crest, with 
participants standing erect, breathing normally, and 
measurements taken after expiration, recorded to the nearest 
centimeter. Hip circumference, measured at the level of the 
greatest protrusion of the gluteal muscles, involved partici-
pants standing with even weight distribution and legs slight-
ly apart, with measurements also recorded to the nearest 
centimeter.

Blood pressure measurements
Blood pressure measurements were conducted with partici-
pants in a seated position, ensuring that the calf was 
positioned at the level of the heart. Following a 10-minute 
rest period, a second and third reading were taken. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were determined by noting Korotkoff sounds I (the first 
sound) and V (the disappearance of sound), respectively, in 
accordance with WHO-ISH guidelines, measured in 
millimeters of mercury (mmHg). The average of the second 
and third readings was calculated for blood pressure             
assessment.

Blood sample collection
On the pre-scheduled date and time at the laboratory of 
Bangladesh Institute of Health Sciences (BIHS), the partici-
pant's fasting state was confirmed, and 5cc of venous blood 

was collected with aseptic precautions. After 20 minutes, 
the blood samples underwent centrifugation for 10 minutes 
at 6000 rpm to separate plasma and serum. The obtained 
plasma and serum were then preserved in a freezer at -27°C 
for future biochemical analysis. This meticulous process 
ensures the integrity of the biological samples and facilitates 
accurate biochemical assessments in subsequent analyses.

Laboratory Assays
The Biomedical Research Group (BMRG) at the                
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine, and Metabolic Disorders (BIRDEM) 
conducted the analysis of fasting, along with triglycerides 
and HDL cholesterol. For glucose measurements, the 
Glucose Oxidase (GOD-PAP) method (Randox Laborato-
ries Ltd., UK), was employed. Serum triglyceride levels 
were estimated using an enzymatic colorimetric method 
(GOD-PAP) with reagents (Randox Laboratories, UK), and 
serum high-density lipoprotein (HDL-C) levels were 
measured using an enzymatic colorimetric method (choles-
terol CHOD-PAP) (RANDOX Laboratories, UK). All 
biochemical estimations were performed on a Hitachi 704 
autoanalyzer, ensuring standardized and precise results.

Data quality checking and processing
Following collection, the data underwent rigorous scrutiny 
for consistency and completeness. An initial check was 
performed on the day of collection to identify and rectify 
any errors, inconsistencies, or incompleteness. Subsequently, 
the data was entered into Microsoft Excel, categorized, and 
coded for accuracy and facilitate comprehensive analysis.

Outcome variable 

Metabolic syndrome (NCEP ATP III criteria)6,14

Diagnosing MetS, as per NCEP ATP III criteria, involved 
identifying abdominal obesity through increased waist 
circumference, elevated triglycerides, decreased HDL, high 
blood pressure, and elevated plasma glucose. In this context, 
an individual was considered to have MetS if they exhibited 
any three of the following conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

5. Waist circumference: >102 cm (Male), >88 cm (Female).

Metabolic syndrome [IDF criteria]8,14

According to the IDF definition, individuals were classified 
as having MetS if they exhibited central adiposity along 
with two or more additional factors. In this context, the 
criteria included a waist circumference of ≥90 cm (Male) or 

≥80 cm (Female), in addition to any two of the following 
four conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

Statistical methods
The study employed statistical methods to analyze the 
proportional distributions of metabolic syndrome based on 
both ATP III and IDF criteria across various socio-demo-
graphic and lifestyle characteristics. Chi-square tests were 
utilized for categorical variables, examining associations 
with age, gender, education, employment, marital status, 
smoking habits, chewing tobacco, dietary patterns, physical 
activity, and body mass index. To assess the strength of 
association, multivariate logistic regression analysis was 
conducted, reporting odds ratios (OR) while adjusting for 
potential confounders. Results were presented as propor-
tions with 95% confidence intervals, and statistical signifi-
cance was set at p<0.05. These rigorous analyses were 
performed using STATA 17, aiming to provide a compre-
hensive understanding of the intricate relationships between 
demographic and lifestyle factors influencing metabolic 
syndrome within the urban population. 

Ethical consideration
Study obtained ethical clearance from the Institutional 
Review Board of Bangladesh Institute of Health Sciences 
(BIHS). Before the interview and blood sample collection 
each participant provided informed written consent. Addi-
tionally, prior to commencing household visits, permission 
was obtained from the local committee of each colony block. 

Results
Distributions of metabolic syndrome (MetS) across various 
socio-demographic characteristics in the urban Mirpur 
population of Dhaka, using both ATP III and IDF criteria 
are shown in Table 1. The overall prevalence of MetS was 
43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 
42.9% (95% CI: 37.8-48.2) based on IDF criteria. When 
examining age groups, no significant differences were 
observed overall (p=0.315) under ATP III criteria. Howev-
er, the 40-49 age group showed a notably higher proportion 
based on IDF criteria (43.6%, p<0.007). Gender differences 
were statistically significant, with females exhibiting a 
significantly higher proportion compared to males under 
both criteria (ATP III: 65.3%, IDF: 73.2%, p=0.060 and 
p<0.001, respectively). Educational attainment did not show 
significant associations overall. In terms of occupation, a 
significant difference emerged (p<0.005 and p<0.001) 

between the unemployed and employed groups. Specifical-
ly, the proportion of MetS was higher among the unem-
ployed (ATP III: 61.3%, IDF: 67.1%) compared to the 
employed group. Marital status did not display significant 
associations with MetS. These findings underscore the 
socio-demographic variations in the prevalence of MetS in 
the Mirpur urban population, emphasizing the notable influence 
of gender and occupational status on the observed patterns.

Table 1: Proportional distribution of metabolic syndrome 
stratified by socio-demographic characteristics 

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

Table 2 presents the proportional distribution of MetS strati-
fied by lifestyle characteristics in the urban Mirpur popula-
tion of Dhaka, assessed using both ATP III and IDF criteria. 
For smoking habits, no significant association was observed 
overall, but under IDF criteria, a significant difference 
emerged (p<0.02). Specifically, individuals who never 
smoked exhibited a higher proportion of MetS (85.9%). 
Chewing tobacco did not demonstrate overall significant 
association. Insufficient fruit and vegetable intake showed 
no significant association with metabolic syndrome. Physi-
cal activity levels did not exhibit an overall significant 
association; however, individuals with an inactive lifestyle 
demonstrated a slightly higher proportion of MetS under 
both criteria. Waist-hip ratio exhibited a significant associa-
tion with MetS under IDF criteria (p<0.041), indicating a 
higher proportion in individuals with an elevated waist-hip 
ratio (79.9%). Body Mass Index (BMI) categories displayed 
significant associations under both ATP III and IDF criteria 
(p<0.001). Specifically, individuals classified as overweight 
or obese showed a significantly higher proportion of MetS 
(ATP III: 40.0%, IDF: 45.6%). These findings underscore 
the importance of smoking habits, BMI, and waist-hip ratio 

in understanding the prevalence of MetS in the Mirpur 
urban population, emphasizing the need for lifestyle modifi-
cations in targeted public health interventions. 

Table 2: Proportional distribution of metabolic syndrome 
stratified by life-style characteristics

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

In the multivariate analysis (AOR) (Table 3), several key 
findings emerged. Notably, the age group of 40-49 exhibited 
a significantly higher odds ratio for MetS under IDF criteria, 
with adjusted odds ratios (AOR) of 2.5 (95% CI: 1.4-4.4). 
Similarly, under ATP III criteria, the age group 50-59 
showed higher odds (AOR=2.1, 95% CI: 1.0-4.1) for meta-
bolic syndrome. Additionally, employment status was 
associated with a lower risk, as employed individuals exhib-
ited decreased odds of MetS (AOR=0.4, 95% CI: 0.2-0.9) 
based on both criteria. 

Furthermore, lifestyle factors such as smoking and chewing 
tobacco did not show adjusted significant association. 
Similarly, we did not find association between insufficient 
fruits and vegetable intake, physical activity and MetS. 
Notably, BMI categories were strong indicators of MetS, 
with participants classified as obese exhibiting the highest 
odds, particularly under IDF criteria (AOR=6.2, 95% CI: 
2.5-15.1). These findings highlight the multifactorial nature 
of metabolic syndrome and underscore the importance of 
addressing both demographic and lifestyle factors in its 
prevention and management.

Monower MM et al.JNHFB Sep 2023

Discussion
The findings of this cross-sectional study conducted in 
urban Dhaka yield crucial insights into the prevalence of 
individuals with metabolic syndrome (MetS) and its associ-
ation with socio-demographic and lifestyle factors. 

The influence of age on MetS was noteworthy, particularly 
in the 40-49 age group under IDF criteria and 50-59 age 
group under ATP III criteria, which demonstrated a signifi-
cantly higher odds ratio. This aligns with previous research 
highlighting an increased risk of MetS with advancing age.15 
Though gender was significantly associated in the bivariate 
model under IDF criteria, it became nonsignificant when 
adjusted in the multivariate model for other cofounders. 
Many studies often report a higher prevalence of MetS in 
women16 but our study did not exhibit such a trend.  

Employment status played a crucial role in influencing the 
risk of metabolic syndrome. Employed individuals exhibit-
ed decreased odds for both ATP III and IDF criteria. This 
finding aligns with existing literature that has often linked 
unemployment or job insecurity to adverse health 
outcomes.17,18 The workplace environment, when supportive 
and conducive to health, can serve as a facilitator for healthy 
lifestyle choices and overall well-being. In contrast, our 
study did not find any significant association between 
education levels, marital status, and MetS—a deviation 
from findings in other studies.19,20 This unexpected result 
prompts further investigation into the complex interplay of 
socio-demographic factors in the context of metabolic 
health. 

The study also delved into lifestyle factors, revealing 
intriguing associations with MetS. We did not find any 
significant association between smoking, chewing tobacco 
and MetS which is inconsistent with the previous litera-
ture.21 It prompts further investigation into the potential 
confounding effects of other variables and the complex 
interplay between tobacco habits and metabolic health. 
Additionally, insufficient fruits and vegetable intake and 
physical activity levels did not exhibit an overall significant 
association with MetS which also contradicts with other 
studies22-14 highlighting the complexity of the relationship 
between food habit, exercise and metabolic health.   

However, BMI categories emerged as robust indicators of 
metabolic syndrome, consistently showing significant 
associations under both criteria. Participants classified as 
obese exhibited the highest odds, particularly under IDF 
criteria, aligning cohesively with findings from parallel 
studies.25 These findings emphasize the importance of 
central obesity and overall adiposity in the development of 
MetS. The study contributes valuable evidence supporting 
the inclusion of waist-hip ratio and BMI assessments in 
routine screenings for MetS risk.  

In conclusion, this cross-sectional study in the urban Mirpur 
area identified a notably elevated occurrence of metabolic 
syndrome, with rates of 43.2% and 42.9% according to ATP 
III and IDF criteria, respectively, showcasing substantial 
disparities across diverse demographic and lifestyle 
segments. Noteworthy patterns included higher odds among 
the 40-49 and 50-59 age groups and employed individuals. 
Furthermore, the study heightened risk associated with 
being overweight or obese. These findings lay the founda-
tion for a comprehensive exploration of the intricate 
interplay between demographic characteristics, lifestyle 
factors, and metabolic syndrome in the urban setting.

This urban Dhaka cross-sectional study sheds light on 
significant factors associated with metabolic syndrome. The 
increased risk observed among middle-aged and older 
individuals which underscores the need for age sensitive 
health programs. Employment status emerges as a crucial 
determinant, emphasizing the potential impact of supportive 
workplace environments on metabolic health. While associ-
ations with smoking, chewing tobacco, insufficient fruit and 
vegetable intake, and physical activity levels were inconclu-
sive, further research is needed to unravel their complex 
interplay with metabolic health. Importantly, the consistent 
correlations between BMI categories and MetS advocate for 
their incorporation into routine screenings, reinforcing their 
significance in public health strategies aimed at preventing 
and managing MetS in urban populations. These insights 
pave the way for targeted interventions to address the multi-
faceted determinants of metabolic syndrome in urban 
contexts.
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In 2001, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP) laid the foundation for defining 
MetS, a framework later refined in 2005 by the American 
Heart Association/National Heart, Lung, and Blood Institute 
(Modified NCEP) and the International Diabetes Federation 
(IDF).6-8  Despite these efforts, discrepancies in prevalence 
estimates persist due to the multitude of definitions, prompt-
ing the Joint Interim Statement (JIS) to seek harmonization.9  
Individuals with MetS face a five-fold increased risk of type 
2 diabetes and a two-fold risk of cardiovascular diseases 
over the next 5 to 10 years, along with an elevated risk of 
stroke, myocardial infarction, and mortality.10 Identifying 
and assessing those at risk of MetS becomes crucial for 
informing preventive actions.11 

Urban environments are dynamic settings where lifestyle 
factors intertwine with socio-demographic variables, 
influencing health outcomes.12 In Dhaka, where rapid  
urbanization is transforming traditional patterns of living, 
investigating the nexus between these factors and MetS 
becomes pivotal. The diverse socio-demographic landscape 
of Dhaka, encompassing variations in age, gender, educa-
tion, occupation, and marital status, offers a unique opportu-
nity to discern patterns and identify vulnerable subpopula-
tions. In this regard our study focuses on the urban Mirpur 
population, aiming to ascertain the prevalence of metabolic 
syndrome based on both ATP III and IDF criteria, and 
explore associated socio-demographic and lifestyle factors. 
The findings are anticipated to enrich the existing body of 
knowledge, informing evidence-based public health initia-
tives aimed at mitigating the impact of MetS in rapidly 
urbanizing contexts.  

Methodology
Study design, setting and participants 
This cross-sectional population-based study was conducted 
from July 2010 to June 2011 in three government colonies 
located in the Mirpur area of Dhaka city. These colonies 
serve as residential areas for numerous families of govern-
ment service holders from various districts. A total of 347 
participants, encompassing both sexes and aged between 30 
and 74 years, were recruited for the study by purposive 
sampling. Participants were residents of the flats who 
adhered to the study instructions, including a requirement 
for a 12-hour overnight fasting period. 

Exclusions from the study comprised pregnant women and 
individuals with known cardiovascular disease (CVD) 
cases. Field assistants approached potential participants and 
obtained informed consent. Interviews and measurements 
were conducted at the household level. Each participant 
received a referral card and was requested to visit the 
Bangladesh Institute of Health Sciences (BIHS) hospital for 
blood sample collection on a pre-arranged date after a 
12-hour overnight fast. Emphasis was placed on the impor-
tance of adhering to the fasting state for a minimum of 12 
hours before the blood sample collection during the data 

collection phase. The methodology also described in anoth-
er published article from this dataset.13

This approach ensured standardized conditions for assessing 
metabolic parameters and contributed to the overall reliabil-
ity and validity of the study results.

Interview 
Participants underwent face-to-face interviews, during 
which they provided general information and lifestyle data 
through a pre-tested questionnaire. The entire interview 
process, which included obtaining informed consent, blood 
pressure measurement, and collecting general baseline data, 
lasted a maximum of 30 to 40 minutes. During the 
interview, participants were queried about their smoking 
status and alcohol consumption. Additionally, participants 
were asked to provide information about their medical histo-
ry, specifically regarding conditions such as diabetes and 
hypertension. The comprehensive nature of the interview 
allowed for a holistic understanding of both lifestyle factors 
and pre-existing health conditions, contributing to a more 
nuanced analysis of the data.

Anthropometric measurements
Weight, measured with a daily-calibrated digital weighing 
machine (TANITA LOT No. 890919), required participants 
to stand motionless with equal weight distribution on both 
legs and removal of shoes and excess clothing, with 
measurements recorded to the nearest 0.1 kg. Height was 
measured with a locally prepared wooden stadiometer to the 
nearest 0.1cm, ensuring participants stood in a specified 
posture with shoes off. Waist circumference was measured 
mid-way between the lowest rib margin and iliac crest, with 
participants standing erect, breathing normally, and 
measurements taken after expiration, recorded to the nearest 
centimeter. Hip circumference, measured at the level of the 
greatest protrusion of the gluteal muscles, involved partici-
pants standing with even weight distribution and legs slight-
ly apart, with measurements also recorded to the nearest 
centimeter.

Blood pressure measurements
Blood pressure measurements were conducted with partici-
pants in a seated position, ensuring that the calf was 
positioned at the level of the heart. Following a 10-minute 
rest period, a second and third reading were taken. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were determined by noting Korotkoff sounds I (the first 
sound) and V (the disappearance of sound), respectively, in 
accordance with WHO-ISH guidelines, measured in 
millimeters of mercury (mmHg). The average of the second 
and third readings was calculated for blood pressure             
assessment.

Blood sample collection
On the pre-scheduled date and time at the laboratory of 
Bangladesh Institute of Health Sciences (BIHS), the partici-
pant's fasting state was confirmed, and 5cc of venous blood 

was collected with aseptic precautions. After 20 minutes, 
the blood samples underwent centrifugation for 10 minutes 
at 6000 rpm to separate plasma and serum. The obtained 
plasma and serum were then preserved in a freezer at -27°C 
for future biochemical analysis. This meticulous process 
ensures the integrity of the biological samples and facilitates 
accurate biochemical assessments in subsequent analyses.

Laboratory Assays
The Biomedical Research Group (BMRG) at the                
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine, and Metabolic Disorders (BIRDEM) 
conducted the analysis of fasting, along with triglycerides 
and HDL cholesterol. For glucose measurements, the 
Glucose Oxidase (GOD-PAP) method (Randox Laborato-
ries Ltd., UK), was employed. Serum triglyceride levels 
were estimated using an enzymatic colorimetric method 
(GOD-PAP) with reagents (Randox Laboratories, UK), and 
serum high-density lipoprotein (HDL-C) levels were 
measured using an enzymatic colorimetric method (choles-
terol CHOD-PAP) (RANDOX Laboratories, UK). All 
biochemical estimations were performed on a Hitachi 704 
autoanalyzer, ensuring standardized and precise results.

Data quality checking and processing
Following collection, the data underwent rigorous scrutiny 
for consistency and completeness. An initial check was 
performed on the day of collection to identify and rectify 
any errors, inconsistencies, or incompleteness. Subsequently, 
the data was entered into Microsoft Excel, categorized, and 
coded for accuracy and facilitate comprehensive analysis.

Outcome variable 

Metabolic syndrome (NCEP ATP III criteria)6,14

Diagnosing MetS, as per NCEP ATP III criteria, involved 
identifying abdominal obesity through increased waist 
circumference, elevated triglycerides, decreased HDL, high 
blood pressure, and elevated plasma glucose. In this context, 
an individual was considered to have MetS if they exhibited 
any three of the following conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

5. Waist circumference: >102 cm (Male), >88 cm (Female).

Metabolic syndrome [IDF criteria]8,14

According to the IDF definition, individuals were classified 
as having MetS if they exhibited central adiposity along 
with two or more additional factors. In this context, the 
criteria included a waist circumference of ≥90 cm (Male) or 

≥80 cm (Female), in addition to any two of the following 
four conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

Statistical methods
The study employed statistical methods to analyze the 
proportional distributions of metabolic syndrome based on 
both ATP III and IDF criteria across various socio-demo-
graphic and lifestyle characteristics. Chi-square tests were 
utilized for categorical variables, examining associations 
with age, gender, education, employment, marital status, 
smoking habits, chewing tobacco, dietary patterns, physical 
activity, and body mass index. To assess the strength of 
association, multivariate logistic regression analysis was 
conducted, reporting odds ratios (OR) while adjusting for 
potential confounders. Results were presented as propor-
tions with 95% confidence intervals, and statistical signifi-
cance was set at p<0.05. These rigorous analyses were 
performed using STATA 17, aiming to provide a compre-
hensive understanding of the intricate relationships between 
demographic and lifestyle factors influencing metabolic 
syndrome within the urban population. 

Ethical consideration
Study obtained ethical clearance from the Institutional 
Review Board of Bangladesh Institute of Health Sciences 
(BIHS). Before the interview and blood sample collection 
each participant provided informed written consent. Addi-
tionally, prior to commencing household visits, permission 
was obtained from the local committee of each colony block. 

Results
Distributions of metabolic syndrome (MetS) across various 
socio-demographic characteristics in the urban Mirpur 
population of Dhaka, using both ATP III and IDF criteria 
are shown in Table 1. The overall prevalence of MetS was 
43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 
42.9% (95% CI: 37.8-48.2) based on IDF criteria. When 
examining age groups, no significant differences were 
observed overall (p=0.315) under ATP III criteria. Howev-
er, the 40-49 age group showed a notably higher proportion 
based on IDF criteria (43.6%, p<0.007). Gender differences 
were statistically significant, with females exhibiting a 
significantly higher proportion compared to males under 
both criteria (ATP III: 65.3%, IDF: 73.2%, p=0.060 and 
p<0.001, respectively). Educational attainment did not show 
significant associations overall. In terms of occupation, a 
significant difference emerged (p<0.005 and p<0.001) 

between the unemployed and employed groups. Specifical-
ly, the proportion of MetS was higher among the unem-
ployed (ATP III: 61.3%, IDF: 67.1%) compared to the 
employed group. Marital status did not display significant 
associations with MetS. These findings underscore the 
socio-demographic variations in the prevalence of MetS in 
the Mirpur urban population, emphasizing the notable influence 
of gender and occupational status on the observed patterns.

Table 1: Proportional distribution of metabolic syndrome 
stratified by socio-demographic characteristics 

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

Table 2 presents the proportional distribution of MetS strati-
fied by lifestyle characteristics in the urban Mirpur popula-
tion of Dhaka, assessed using both ATP III and IDF criteria. 
For smoking habits, no significant association was observed 
overall, but under IDF criteria, a significant difference 
emerged (p<0.02). Specifically, individuals who never 
smoked exhibited a higher proportion of MetS (85.9%). 
Chewing tobacco did not demonstrate overall significant 
association. Insufficient fruit and vegetable intake showed 
no significant association with metabolic syndrome. Physi-
cal activity levels did not exhibit an overall significant 
association; however, individuals with an inactive lifestyle 
demonstrated a slightly higher proportion of MetS under 
both criteria. Waist-hip ratio exhibited a significant associa-
tion with MetS under IDF criteria (p<0.041), indicating a 
higher proportion in individuals with an elevated waist-hip 
ratio (79.9%). Body Mass Index (BMI) categories displayed 
significant associations under both ATP III and IDF criteria 
(p<0.001). Specifically, individuals classified as overweight 
or obese showed a significantly higher proportion of MetS 
(ATP III: 40.0%, IDF: 45.6%). These findings underscore 
the importance of smoking habits, BMI, and waist-hip ratio 

in understanding the prevalence of MetS in the Mirpur 
urban population, emphasizing the need for lifestyle modifi-
cations in targeted public health interventions. 

Table 2: Proportional distribution of metabolic syndrome 
stratified by life-style characteristics

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

In the multivariate analysis (AOR) (Table 3), several key 
findings emerged. Notably, the age group of 40-49 exhibited 
a significantly higher odds ratio for MetS under IDF criteria, 
with adjusted odds ratios (AOR) of 2.5 (95% CI: 1.4-4.4). 
Similarly, under ATP III criteria, the age group 50-59 
showed higher odds (AOR=2.1, 95% CI: 1.0-4.1) for meta-
bolic syndrome. Additionally, employment status was 
associated with a lower risk, as employed individuals exhib-
ited decreased odds of MetS (AOR=0.4, 95% CI: 0.2-0.9) 
based on both criteria. 

Furthermore, lifestyle factors such as smoking and chewing 
tobacco did not show adjusted significant association. 
Similarly, we did not find association between insufficient 
fruits and vegetable intake, physical activity and MetS. 
Notably, BMI categories were strong indicators of MetS, 
with participants classified as obese exhibiting the highest 
odds, particularly under IDF criteria (AOR=6.2, 95% CI: 
2.5-15.1). These findings highlight the multifactorial nature 
of metabolic syndrome and underscore the importance of 
addressing both demographic and lifestyle factors in its 
prevention and management.

Variables n (%) ATP III Criteria 

n (%) 

p-value IDF Criteria 

n (%) 

p-value 

Overall  43.2 (95% CI: 38.1-
48.5) 

 42.9 (95% CI: 37.8-
48.2) 

 

Age groups 

30-39 154 (44.4) 40.0 p=0.315 36.9 p<0.007 

40-49 116 (33.4) 33.3 43.6 

50-59 62 (17.9) 21.3 16.1 

≥60 15 (4.3) 5.4 3.4 

Gender 

Male 140 (40.3) 34.7 p=0.060 26.8 p<0.001 

Female 207 (59.7) 65.3 73.2 

Educa�on 

Primary 47 (13.5) 16.7 p=0.287 18.1 p=0.079 

SSC 136 (39.2) 39.3 38.9 

HSC & above 164 (47.3) 44.0 42.9 

Employment 

Unemployed 182 (52.4) 92 (61.3) p<0.005 100 (67.1) p<0.001 

Employed 165 (47.5) 58 (38.7) 49 (32.9) 

Marital status 

Unmarried 25 (7.2) 10 (6.7) p=0.735 10 (6.7) p=0.758 

Married 322 (92.8) 140 (93.3) 139 (93.3) 

Variables n (%) ATP III Criteria 

n (%) 

p-value IDF Criteria 

n (%) 

p-value 

Smoking 

Never 273 (78.7) 118 (78.7) p=0.898 128 (85.9) p<0.02 

Current 64 (18.4) 27 (18.0) 18 (12.1) 

Past 10 (2.3) 5 (3.3) 3 (2.0) 

Chewing tobacco 

Never 304 (87.6) 126 (84.0) p=0.075 127 (85.2) p=0.244 

Current/past 43 (12.4) 24 (16.0) 22 (14.8) 

Insufficient fruits and vegetable 

Yes 253 (72.9) 113 (75.3) p=0.376 106 (71.1) p=0.520 

No 94 (27.1) 37 (24.7) 43 (28.9) 

Physical activity 

Inactive 152 (43.8) 66 (44.0) p=0.949 62 (41.6) p=0.475 

Active 195 (56.2) 84 (56.0) 87 (58.4) 

BMI categories 

Normal/Under 
weight 

192 (55.3) 67 (44.7) p<0.001 55 (36.9) p<0.001 

Overweight 121 (34.9) 60 (40.0) 68 (45.6) 

Obese 34 (9.8) 23 (15.3) 26 (17.5) 

Discussion
The findings of this cross-sectional study conducted in 
urban Dhaka yield crucial insights into the prevalence of 
individuals with metabolic syndrome (MetS) and its associ-
ation with socio-demographic and lifestyle factors. 

The influence of age on MetS was noteworthy, particularly 
in the 40-49 age group under IDF criteria and 50-59 age 
group under ATP III criteria, which demonstrated a signifi-
cantly higher odds ratio. This aligns with previous research 
highlighting an increased risk of MetS with advancing age.15 
Though gender was significantly associated in the bivariate 
model under IDF criteria, it became nonsignificant when 
adjusted in the multivariate model for other cofounders. 
Many studies often report a higher prevalence of MetS in 
women16 but our study did not exhibit such a trend.  

Employment status played a crucial role in influencing the 
risk of metabolic syndrome. Employed individuals exhibit-
ed decreased odds for both ATP III and IDF criteria. This 
finding aligns with existing literature that has often linked 
unemployment or job insecurity to adverse health 
outcomes.17,18 The workplace environment, when supportive 
and conducive to health, can serve as a facilitator for healthy 
lifestyle choices and overall well-being. In contrast, our 
study did not find any significant association between 
education levels, marital status, and MetS—a deviation 
from findings in other studies.19,20 This unexpected result 
prompts further investigation into the complex interplay of 
socio-demographic factors in the context of metabolic 
health. 

The study also delved into lifestyle factors, revealing 
intriguing associations with MetS. We did not find any 
significant association between smoking, chewing tobacco 
and MetS which is inconsistent with the previous litera-
ture.21 It prompts further investigation into the potential 
confounding effects of other variables and the complex 
interplay between tobacco habits and metabolic health. 
Additionally, insufficient fruits and vegetable intake and 
physical activity levels did not exhibit an overall significant 
association with MetS which also contradicts with other 
studies22-14 highlighting the complexity of the relationship 
between food habit, exercise and metabolic health.   

However, BMI categories emerged as robust indicators of 
metabolic syndrome, consistently showing significant 
associations under both criteria. Participants classified as 
obese exhibited the highest odds, particularly under IDF 
criteria, aligning cohesively with findings from parallel 
studies.25 These findings emphasize the importance of 
central obesity and overall adiposity in the development of 
MetS. The study contributes valuable evidence supporting 
the inclusion of waist-hip ratio and BMI assessments in 
routine screenings for MetS risk.  

In conclusion, this cross-sectional study in the urban Mirpur 
area identified a notably elevated occurrence of metabolic 
syndrome, with rates of 43.2% and 42.9% according to ATP 
III and IDF criteria, respectively, showcasing substantial 
disparities across diverse demographic and lifestyle 
segments. Noteworthy patterns included higher odds among 
the 40-49 and 50-59 age groups and employed individuals. 
Furthermore, the study heightened risk associated with 
being overweight or obese. These findings lay the founda-
tion for a comprehensive exploration of the intricate 
interplay between demographic characteristics, lifestyle 
factors, and metabolic syndrome in the urban setting.

This urban Dhaka cross-sectional study sheds light on 
significant factors associated with metabolic syndrome. The 
increased risk observed among middle-aged and older 
individuals which underscores the need for age sensitive 
health programs. Employment status emerges as a crucial 
determinant, emphasizing the potential impact of supportive 
workplace environments on metabolic health. While associ-
ations with smoking, chewing tobacco, insufficient fruit and 
vegetable intake, and physical activity levels were inconclu-
sive, further research is needed to unravel their complex 
interplay with metabolic health. Importantly, the consistent 
correlations between BMI categories and MetS advocate for 
their incorporation into routine screenings, reinforcing their 
significance in public health strategies aimed at preventing 
and managing MetS in urban populations. These insights 
pave the way for targeted interventions to address the multi-
faceted determinants of metabolic syndrome in urban 
contexts.
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In 2001, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP) laid the foundation for defining 
MetS, a framework later refined in 2005 by the American 
Heart Association/National Heart, Lung, and Blood Institute 
(Modified NCEP) and the International Diabetes Federation 
(IDF).6-8  Despite these efforts, discrepancies in prevalence 
estimates persist due to the multitude of definitions, prompt-
ing the Joint Interim Statement (JIS) to seek harmonization.9  
Individuals with MetS face a five-fold increased risk of type 
2 diabetes and a two-fold risk of cardiovascular diseases 
over the next 5 to 10 years, along with an elevated risk of 
stroke, myocardial infarction, and mortality.10 Identifying 
and assessing those at risk of MetS becomes crucial for 
informing preventive actions.11 

Urban environments are dynamic settings where lifestyle 
factors intertwine with socio-demographic variables, 
influencing health outcomes.12 In Dhaka, where rapid  
urbanization is transforming traditional patterns of living, 
investigating the nexus between these factors and MetS 
becomes pivotal. The diverse socio-demographic landscape 
of Dhaka, encompassing variations in age, gender, educa-
tion, occupation, and marital status, offers a unique opportu-
nity to discern patterns and identify vulnerable subpopula-
tions. In this regard our study focuses on the urban Mirpur 
population, aiming to ascertain the prevalence of metabolic 
syndrome based on both ATP III and IDF criteria, and 
explore associated socio-demographic and lifestyle factors. 
The findings are anticipated to enrich the existing body of 
knowledge, informing evidence-based public health initia-
tives aimed at mitigating the impact of MetS in rapidly 
urbanizing contexts.  

Methodology
Study design, setting and participants 
This cross-sectional population-based study was conducted 
from July 2010 to June 2011 in three government colonies 
located in the Mirpur area of Dhaka city. These colonies 
serve as residential areas for numerous families of govern-
ment service holders from various districts. A total of 347 
participants, encompassing both sexes and aged between 30 
and 74 years, were recruited for the study by purposive 
sampling. Participants were residents of the flats who 
adhered to the study instructions, including a requirement 
for a 12-hour overnight fasting period. 

Exclusions from the study comprised pregnant women and 
individuals with known cardiovascular disease (CVD) 
cases. Field assistants approached potential participants and 
obtained informed consent. Interviews and measurements 
were conducted at the household level. Each participant 
received a referral card and was requested to visit the 
Bangladesh Institute of Health Sciences (BIHS) hospital for 
blood sample collection on a pre-arranged date after a 
12-hour overnight fast. Emphasis was placed on the impor-
tance of adhering to the fasting state for a minimum of 12 
hours before the blood sample collection during the data 

collection phase. The methodology also described in anoth-
er published article from this dataset.13

This approach ensured standardized conditions for assessing 
metabolic parameters and contributed to the overall reliabil-
ity and validity of the study results.

Interview 
Participants underwent face-to-face interviews, during 
which they provided general information and lifestyle data 
through a pre-tested questionnaire. The entire interview 
process, which included obtaining informed consent, blood 
pressure measurement, and collecting general baseline data, 
lasted a maximum of 30 to 40 minutes. During the 
interview, participants were queried about their smoking 
status and alcohol consumption. Additionally, participants 
were asked to provide information about their medical histo-
ry, specifically regarding conditions such as diabetes and 
hypertension. The comprehensive nature of the interview 
allowed for a holistic understanding of both lifestyle factors 
and pre-existing health conditions, contributing to a more 
nuanced analysis of the data.

Anthropometric measurements
Weight, measured with a daily-calibrated digital weighing 
machine (TANITA LOT No. 890919), required participants 
to stand motionless with equal weight distribution on both 
legs and removal of shoes and excess clothing, with 
measurements recorded to the nearest 0.1 kg. Height was 
measured with a locally prepared wooden stadiometer to the 
nearest 0.1cm, ensuring participants stood in a specified 
posture with shoes off. Waist circumference was measured 
mid-way between the lowest rib margin and iliac crest, with 
participants standing erect, breathing normally, and 
measurements taken after expiration, recorded to the nearest 
centimeter. Hip circumference, measured at the level of the 
greatest protrusion of the gluteal muscles, involved partici-
pants standing with even weight distribution and legs slight-
ly apart, with measurements also recorded to the nearest 
centimeter.

Blood pressure measurements
Blood pressure measurements were conducted with partici-
pants in a seated position, ensuring that the calf was 
positioned at the level of the heart. Following a 10-minute 
rest period, a second and third reading were taken. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were determined by noting Korotkoff sounds I (the first 
sound) and V (the disappearance of sound), respectively, in 
accordance with WHO-ISH guidelines, measured in 
millimeters of mercury (mmHg). The average of the second 
and third readings was calculated for blood pressure             
assessment.

Blood sample collection
On the pre-scheduled date and time at the laboratory of 
Bangladesh Institute of Health Sciences (BIHS), the partici-
pant's fasting state was confirmed, and 5cc of venous blood 

was collected with aseptic precautions. After 20 minutes, 
the blood samples underwent centrifugation for 10 minutes 
at 6000 rpm to separate plasma and serum. The obtained 
plasma and serum were then preserved in a freezer at -27°C 
for future biochemical analysis. This meticulous process 
ensures the integrity of the biological samples and facilitates 
accurate biochemical assessments in subsequent analyses.

Laboratory Assays
The Biomedical Research Group (BMRG) at the                
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine, and Metabolic Disorders (BIRDEM) 
conducted the analysis of fasting, along with triglycerides 
and HDL cholesterol. For glucose measurements, the 
Glucose Oxidase (GOD-PAP) method (Randox Laborato-
ries Ltd., UK), was employed. Serum triglyceride levels 
were estimated using an enzymatic colorimetric method 
(GOD-PAP) with reagents (Randox Laboratories, UK), and 
serum high-density lipoprotein (HDL-C) levels were 
measured using an enzymatic colorimetric method (choles-
terol CHOD-PAP) (RANDOX Laboratories, UK). All 
biochemical estimations were performed on a Hitachi 704 
autoanalyzer, ensuring standardized and precise results.

Data quality checking and processing
Following collection, the data underwent rigorous scrutiny 
for consistency and completeness. An initial check was 
performed on the day of collection to identify and rectify 
any errors, inconsistencies, or incompleteness. Subsequently, 
the data was entered into Microsoft Excel, categorized, and 
coded for accuracy and facilitate comprehensive analysis.

Outcome variable 

Metabolic syndrome (NCEP ATP III criteria)6,14

Diagnosing MetS, as per NCEP ATP III criteria, involved 
identifying abdominal obesity through increased waist 
circumference, elevated triglycerides, decreased HDL, high 
blood pressure, and elevated plasma glucose. In this context, 
an individual was considered to have MetS if they exhibited 
any three of the following conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

5. Waist circumference: >102 cm (Male), >88 cm (Female).

Metabolic syndrome [IDF criteria]8,14

According to the IDF definition, individuals were classified 
as having MetS if they exhibited central adiposity along 
with two or more additional factors. In this context, the 
criteria included a waist circumference of ≥90 cm (Male) or 

≥80 cm (Female), in addition to any two of the following 
four conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

Statistical methods
The study employed statistical methods to analyze the 
proportional distributions of metabolic syndrome based on 
both ATP III and IDF criteria across various socio-demo-
graphic and lifestyle characteristics. Chi-square tests were 
utilized for categorical variables, examining associations 
with age, gender, education, employment, marital status, 
smoking habits, chewing tobacco, dietary patterns, physical 
activity, and body mass index. To assess the strength of 
association, multivariate logistic regression analysis was 
conducted, reporting odds ratios (OR) while adjusting for 
potential confounders. Results were presented as propor-
tions with 95% confidence intervals, and statistical signifi-
cance was set at p<0.05. These rigorous analyses were 
performed using STATA 17, aiming to provide a compre-
hensive understanding of the intricate relationships between 
demographic and lifestyle factors influencing metabolic 
syndrome within the urban population. 

Ethical consideration
Study obtained ethical clearance from the Institutional 
Review Board of Bangladesh Institute of Health Sciences 
(BIHS). Before the interview and blood sample collection 
each participant provided informed written consent. Addi-
tionally, prior to commencing household visits, permission 
was obtained from the local committee of each colony block. 

Results
Distributions of metabolic syndrome (MetS) across various 
socio-demographic characteristics in the urban Mirpur 
population of Dhaka, using both ATP III and IDF criteria 
are shown in Table 1. The overall prevalence of MetS was 
43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 
42.9% (95% CI: 37.8-48.2) based on IDF criteria. When 
examining age groups, no significant differences were 
observed overall (p=0.315) under ATP III criteria. Howev-
er, the 40-49 age group showed a notably higher proportion 
based on IDF criteria (43.6%, p<0.007). Gender differences 
were statistically significant, with females exhibiting a 
significantly higher proportion compared to males under 
both criteria (ATP III: 65.3%, IDF: 73.2%, p=0.060 and 
p<0.001, respectively). Educational attainment did not show 
significant associations overall. In terms of occupation, a 
significant difference emerged (p<0.005 and p<0.001) 

between the unemployed and employed groups. Specifical-
ly, the proportion of MetS was higher among the unem-
ployed (ATP III: 61.3%, IDF: 67.1%) compared to the 
employed group. Marital status did not display significant 
associations with MetS. These findings underscore the 
socio-demographic variations in the prevalence of MetS in 
the Mirpur urban population, emphasizing the notable influence 
of gender and occupational status on the observed patterns.

Table 1: Proportional distribution of metabolic syndrome 
stratified by socio-demographic characteristics 

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

Table 2 presents the proportional distribution of MetS strati-
fied by lifestyle characteristics in the urban Mirpur popula-
tion of Dhaka, assessed using both ATP III and IDF criteria. 
For smoking habits, no significant association was observed 
overall, but under IDF criteria, a significant difference 
emerged (p<0.02). Specifically, individuals who never 
smoked exhibited a higher proportion of MetS (85.9%). 
Chewing tobacco did not demonstrate overall significant 
association. Insufficient fruit and vegetable intake showed 
no significant association with metabolic syndrome. Physi-
cal activity levels did not exhibit an overall significant 
association; however, individuals with an inactive lifestyle 
demonstrated a slightly higher proportion of MetS under 
both criteria. Waist-hip ratio exhibited a significant associa-
tion with MetS under IDF criteria (p<0.041), indicating a 
higher proportion in individuals with an elevated waist-hip 
ratio (79.9%). Body Mass Index (BMI) categories displayed 
significant associations under both ATP III and IDF criteria 
(p<0.001). Specifically, individuals classified as overweight 
or obese showed a significantly higher proportion of MetS 
(ATP III: 40.0%, IDF: 45.6%). These findings underscore 
the importance of smoking habits, BMI, and waist-hip ratio 

in understanding the prevalence of MetS in the Mirpur 
urban population, emphasizing the need for lifestyle modifi-
cations in targeted public health interventions. 

Table 2: Proportional distribution of metabolic syndrome 
stratified by life-style characteristics

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

In the multivariate analysis (AOR) (Table 3), several key 
findings emerged. Notably, the age group of 40-49 exhibited 
a significantly higher odds ratio for MetS under IDF criteria, 
with adjusted odds ratios (AOR) of 2.5 (95% CI: 1.4-4.4). 
Similarly, under ATP III criteria, the age group 50-59 
showed higher odds (AOR=2.1, 95% CI: 1.0-4.1) for meta-
bolic syndrome. Additionally, employment status was 
associated with a lower risk, as employed individuals exhib-
ited decreased odds of MetS (AOR=0.4, 95% CI: 0.2-0.9) 
based on both criteria. 

Furthermore, lifestyle factors such as smoking and chewing 
tobacco did not show adjusted significant association. 
Similarly, we did not find association between insufficient 
fruits and vegetable intake, physical activity and MetS. 
Notably, BMI categories were strong indicators of MetS, 
with participants classified as obese exhibiting the highest 
odds, particularly under IDF criteria (AOR=6.2, 95% CI: 
2.5-15.1). These findings highlight the multifactorial nature 
of metabolic syndrome and underscore the importance of 
addressing both demographic and lifestyle factors in its 
prevention and management.

Discussion
The findings of this cross-sectional study conducted in 
urban Dhaka yield crucial insights into the prevalence of 
individuals with metabolic syndrome (MetS) and its associ-
ation with socio-demographic and lifestyle factors. 

The influence of age on MetS was noteworthy, particularly 
in the 40-49 age group under IDF criteria and 50-59 age 
group under ATP III criteria, which demonstrated a signifi-
cantly higher odds ratio. This aligns with previous research 
highlighting an increased risk of MetS with advancing age.15 
Though gender was significantly associated in the bivariate 
model under IDF criteria, it became nonsignificant when 
adjusted in the multivariate model for other cofounders. 
Many studies often report a higher prevalence of MetS in 
women16 but our study did not exhibit such a trend.  

Employment status played a crucial role in influencing the 
risk of metabolic syndrome. Employed individuals exhibit-
ed decreased odds for both ATP III and IDF criteria. This 
finding aligns with existing literature that has often linked 
unemployment or job insecurity to adverse health 
outcomes.17,18 The workplace environment, when supportive 
and conducive to health, can serve as a facilitator for healthy 
lifestyle choices and overall well-being. In contrast, our 
study did not find any significant association between 
education levels, marital status, and MetS—a deviation 
from findings in other studies.19,20 This unexpected result 
prompts further investigation into the complex interplay of 
socio-demographic factors in the context of metabolic 
health. 

The study also delved into lifestyle factors, revealing 
intriguing associations with MetS. We did not find any 
significant association between smoking, chewing tobacco 
and MetS which is inconsistent with the previous litera-
ture.21 It prompts further investigation into the potential 
confounding effects of other variables and the complex 
interplay between tobacco habits and metabolic health. 
Additionally, insufficient fruits and vegetable intake and 
physical activity levels did not exhibit an overall significant 
association with MetS which also contradicts with other 
studies22-14 highlighting the complexity of the relationship 
between food habit, exercise and metabolic health.   

However, BMI categories emerged as robust indicators of 
metabolic syndrome, consistently showing significant 
associations under both criteria. Participants classified as 
obese exhibited the highest odds, particularly under IDF 
criteria, aligning cohesively with findings from parallel 
studies.25 These findings emphasize the importance of 
central obesity and overall adiposity in the development of 
MetS. The study contributes valuable evidence supporting 
the inclusion of waist-hip ratio and BMI assessments in 
routine screenings for MetS risk.  

In conclusion, this cross-sectional study in the urban Mirpur 
area identified a notably elevated occurrence of metabolic 
syndrome, with rates of 43.2% and 42.9% according to ATP 
III and IDF criteria, respectively, showcasing substantial 
disparities across diverse demographic and lifestyle 
segments. Noteworthy patterns included higher odds among 
the 40-49 and 50-59 age groups and employed individuals. 
Furthermore, the study heightened risk associated with 
being overweight or obese. These findings lay the founda-
tion for a comprehensive exploration of the intricate 
interplay between demographic characteristics, lifestyle 
factors, and metabolic syndrome in the urban setting.

This urban Dhaka cross-sectional study sheds light on 
significant factors associated with metabolic syndrome. The 
increased risk observed among middle-aged and older 
individuals which underscores the need for age sensitive 
health programs. Employment status emerges as a crucial 
determinant, emphasizing the potential impact of supportive 
workplace environments on metabolic health. While associ-
ations with smoking, chewing tobacco, insufficient fruit and 
vegetable intake, and physical activity levels were inconclu-
sive, further research is needed to unravel their complex 
interplay with metabolic health. Importantly, the consistent 
correlations between BMI categories and MetS advocate for 
their incorporation into routine screenings, reinforcing their 
significance in public health strategies aimed at preventing 
and managing MetS in urban populations. These insights 
pave the way for targeted interventions to address the multi-
faceted determinants of metabolic syndrome in urban 
contexts.
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Table 3: Univariate and multivariate analyses showing the factors associated with metabolic syndrome (n=347)

Variables ATP III Criteria IDF Criteria 

COR (95% CI) AOR (95% CI) COR (95% CI) AOR (95% CI) 

Age groups 

30-39 Ref Ref Ref Ref 

40-49 1.2 (0.7-1.9) 1.1 (0.6-1.9) 2.3 (1.4-3.7) 2.5 (1.4-4.4) 

50-59 1.7 (0.9-3.0) 2.1 (1.0-4.1) 1.1 (0.6-2.1) 1.8 (0.9-3.9) 

≥60 1.8 (0.6-5.2) 1.8 (0.5-6.4) 0.9 (0.3-2.8) 0.9 (0.2-4.2) 

Gender 

Male Ref Ref Ref Ref 

Female 1.5 (1.0-2.3 1.1 (0.5-2.6) 2.8 (1.8-4.4) 1.7 (0.7-4.2) 

Education 

Primary Ref Ref Ref Ref 

SSC 0.7 (0.3-1.3) 1.0 (0.5-2.1) 0.6 (0.3-1.1) 0.7 (0.3-1.6) 

HSC & above 0.6 (0.3-1.13 1.2 (0.5-2.7) 0.5 (0.2-0.9) 1.2 (0.5-2.9) 

Employment 

Unemployed Ref Ref Ref Ref 

Employed 0.5 (0.3-0.8) 0.4 (0.2-0.9) 0.3 (0.2-0.5) 0.4 (0.2-0.9) 

Marital status 

Unmarried Ref Ref Ref Ref 

Married 1.2 (0.5-2.6) 1.2 (0.5-3.1) 1.1 (0.5-2.6) 0.9 (0.4-2.4) 

Smoking 

Never Ref Ref Ref Ref 

Current 0.9 (0.5-1.7) 1.8 (0.9-3.9) 0.4 (0.2-0.8) 1.1 (0.5-2.6) 

Past 1.3 (0.4-4.6) 1.3 (0.3-5.5) 0.5 (0.1-1.9) 1.0 (0.2-5.3) 

Chewing tobacco 

Never Ref Ref Ref Ref 

Current/past 1.8 (0.9-3.4) 1.7 (0.8 (3.6) 1.5 (0.8-2.8) 1.4 (0.6-3.1) 

Insufficient fruits and vegetable 

Yes Ref Ref Ref Ref 

No 0.8 (0.5-1.3) 0.7 (0.4-1.1) 1.2 (0.7-1.9) 0.9 (0.5-1.5) 

COR: Crude Odds Ratio; AOR: Adjusted Odds Ratio for each other; ATP III: Adult Treatment Panel III; IDF: International Diabetes Federation; Ref: 
Reference category, Values in bold represent statistically significant results (p<0.05)
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In 2001, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP) laid the foundation for defining 
MetS, a framework later refined in 2005 by the American 
Heart Association/National Heart, Lung, and Blood Institute 
(Modified NCEP) and the International Diabetes Federation 
(IDF).6-8  Despite these efforts, discrepancies in prevalence 
estimates persist due to the multitude of definitions, prompt-
ing the Joint Interim Statement (JIS) to seek harmonization.9  
Individuals with MetS face a five-fold increased risk of type 
2 diabetes and a two-fold risk of cardiovascular diseases 
over the next 5 to 10 years, along with an elevated risk of 
stroke, myocardial infarction, and mortality.10 Identifying 
and assessing those at risk of MetS becomes crucial for 
informing preventive actions.11 

Urban environments are dynamic settings where lifestyle 
factors intertwine with socio-demographic variables, 
influencing health outcomes.12 In Dhaka, where rapid  
urbanization is transforming traditional patterns of living, 
investigating the nexus between these factors and MetS 
becomes pivotal. The diverse socio-demographic landscape 
of Dhaka, encompassing variations in age, gender, educa-
tion, occupation, and marital status, offers a unique opportu-
nity to discern patterns and identify vulnerable subpopula-
tions. In this regard our study focuses on the urban Mirpur 
population, aiming to ascertain the prevalence of metabolic 
syndrome based on both ATP III and IDF criteria, and 
explore associated socio-demographic and lifestyle factors. 
The findings are anticipated to enrich the existing body of 
knowledge, informing evidence-based public health initia-
tives aimed at mitigating the impact of MetS in rapidly 
urbanizing contexts.  

Methodology
Study design, setting and participants 
This cross-sectional population-based study was conducted 
from July 2010 to June 2011 in three government colonies 
located in the Mirpur area of Dhaka city. These colonies 
serve as residential areas for numerous families of govern-
ment service holders from various districts. A total of 347 
participants, encompassing both sexes and aged between 30 
and 74 years, were recruited for the study by purposive 
sampling. Participants were residents of the flats who 
adhered to the study instructions, including a requirement 
for a 12-hour overnight fasting period. 

Exclusions from the study comprised pregnant women and 
individuals with known cardiovascular disease (CVD) 
cases. Field assistants approached potential participants and 
obtained informed consent. Interviews and measurements 
were conducted at the household level. Each participant 
received a referral card and was requested to visit the 
Bangladesh Institute of Health Sciences (BIHS) hospital for 
blood sample collection on a pre-arranged date after a 
12-hour overnight fast. Emphasis was placed on the impor-
tance of adhering to the fasting state for a minimum of 12 
hours before the blood sample collection during the data 

collection phase. The methodology also described in anoth-
er published article from this dataset.13

This approach ensured standardized conditions for assessing 
metabolic parameters and contributed to the overall reliabil-
ity and validity of the study results.

Interview 
Participants underwent face-to-face interviews, during 
which they provided general information and lifestyle data 
through a pre-tested questionnaire. The entire interview 
process, which included obtaining informed consent, blood 
pressure measurement, and collecting general baseline data, 
lasted a maximum of 30 to 40 minutes. During the 
interview, participants were queried about their smoking 
status and alcohol consumption. Additionally, participants 
were asked to provide information about their medical histo-
ry, specifically regarding conditions such as diabetes and 
hypertension. The comprehensive nature of the interview 
allowed for a holistic understanding of both lifestyle factors 
and pre-existing health conditions, contributing to a more 
nuanced analysis of the data.

Anthropometric measurements
Weight, measured with a daily-calibrated digital weighing 
machine (TANITA LOT No. 890919), required participants 
to stand motionless with equal weight distribution on both 
legs and removal of shoes and excess clothing, with 
measurements recorded to the nearest 0.1 kg. Height was 
measured with a locally prepared wooden stadiometer to the 
nearest 0.1cm, ensuring participants stood in a specified 
posture with shoes off. Waist circumference was measured 
mid-way between the lowest rib margin and iliac crest, with 
participants standing erect, breathing normally, and 
measurements taken after expiration, recorded to the nearest 
centimeter. Hip circumference, measured at the level of the 
greatest protrusion of the gluteal muscles, involved partici-
pants standing with even weight distribution and legs slight-
ly apart, with measurements also recorded to the nearest 
centimeter.

Blood pressure measurements
Blood pressure measurements were conducted with partici-
pants in a seated position, ensuring that the calf was 
positioned at the level of the heart. Following a 10-minute 
rest period, a second and third reading were taken. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were determined by noting Korotkoff sounds I (the first 
sound) and V (the disappearance of sound), respectively, in 
accordance with WHO-ISH guidelines, measured in 
millimeters of mercury (mmHg). The average of the second 
and third readings was calculated for blood pressure             
assessment.

Blood sample collection
On the pre-scheduled date and time at the laboratory of 
Bangladesh Institute of Health Sciences (BIHS), the partici-
pant's fasting state was confirmed, and 5cc of venous blood 

was collected with aseptic precautions. After 20 minutes, 
the blood samples underwent centrifugation for 10 minutes 
at 6000 rpm to separate plasma and serum. The obtained 
plasma and serum were then preserved in a freezer at -27°C 
for future biochemical analysis. This meticulous process 
ensures the integrity of the biological samples and facilitates 
accurate biochemical assessments in subsequent analyses.

Laboratory Assays
The Biomedical Research Group (BMRG) at the                
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine, and Metabolic Disorders (BIRDEM) 
conducted the analysis of fasting, along with triglycerides 
and HDL cholesterol. For glucose measurements, the 
Glucose Oxidase (GOD-PAP) method (Randox Laborato-
ries Ltd., UK), was employed. Serum triglyceride levels 
were estimated using an enzymatic colorimetric method 
(GOD-PAP) with reagents (Randox Laboratories, UK), and 
serum high-density lipoprotein (HDL-C) levels were 
measured using an enzymatic colorimetric method (choles-
terol CHOD-PAP) (RANDOX Laboratories, UK). All 
biochemical estimations were performed on a Hitachi 704 
autoanalyzer, ensuring standardized and precise results.

Data quality checking and processing
Following collection, the data underwent rigorous scrutiny 
for consistency and completeness. An initial check was 
performed on the day of collection to identify and rectify 
any errors, inconsistencies, or incompleteness. Subsequently, 
the data was entered into Microsoft Excel, categorized, and 
coded for accuracy and facilitate comprehensive analysis.

Outcome variable 

Metabolic syndrome (NCEP ATP III criteria)6,14

Diagnosing MetS, as per NCEP ATP III criteria, involved 
identifying abdominal obesity through increased waist 
circumference, elevated triglycerides, decreased HDL, high 
blood pressure, and elevated plasma glucose. In this context, 
an individual was considered to have MetS if they exhibited 
any three of the following conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

5. Waist circumference: >102 cm (Male), >88 cm (Female).

Metabolic syndrome [IDF criteria]8,14

According to the IDF definition, individuals were classified 
as having MetS if they exhibited central adiposity along 
with two or more additional factors. In this context, the 
criteria included a waist circumference of ≥90 cm (Male) or 

≥80 cm (Female), in addition to any two of the following 
four conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

Statistical methods
The study employed statistical methods to analyze the 
proportional distributions of metabolic syndrome based on 
both ATP III and IDF criteria across various socio-demo-
graphic and lifestyle characteristics. Chi-square tests were 
utilized for categorical variables, examining associations 
with age, gender, education, employment, marital status, 
smoking habits, chewing tobacco, dietary patterns, physical 
activity, and body mass index. To assess the strength of 
association, multivariate logistic regression analysis was 
conducted, reporting odds ratios (OR) while adjusting for 
potential confounders. Results were presented as propor-
tions with 95% confidence intervals, and statistical signifi-
cance was set at p<0.05. These rigorous analyses were 
performed using STATA 17, aiming to provide a compre-
hensive understanding of the intricate relationships between 
demographic and lifestyle factors influencing metabolic 
syndrome within the urban population. 

Ethical consideration
Study obtained ethical clearance from the Institutional 
Review Board of Bangladesh Institute of Health Sciences 
(BIHS). Before the interview and blood sample collection 
each participant provided informed written consent. Addi-
tionally, prior to commencing household visits, permission 
was obtained from the local committee of each colony block. 

Results
Distributions of metabolic syndrome (MetS) across various 
socio-demographic characteristics in the urban Mirpur 
population of Dhaka, using both ATP III and IDF criteria 
are shown in Table 1. The overall prevalence of MetS was 
43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 
42.9% (95% CI: 37.8-48.2) based on IDF criteria. When 
examining age groups, no significant differences were 
observed overall (p=0.315) under ATP III criteria. Howev-
er, the 40-49 age group showed a notably higher proportion 
based on IDF criteria (43.6%, p<0.007). Gender differences 
were statistically significant, with females exhibiting a 
significantly higher proportion compared to males under 
both criteria (ATP III: 65.3%, IDF: 73.2%, p=0.060 and 
p<0.001, respectively). Educational attainment did not show 
significant associations overall. In terms of occupation, a 
significant difference emerged (p<0.005 and p<0.001) 

between the unemployed and employed groups. Specifical-
ly, the proportion of MetS was higher among the unem-
ployed (ATP III: 61.3%, IDF: 67.1%) compared to the 
employed group. Marital status did not display significant 
associations with MetS. These findings underscore the 
socio-demographic variations in the prevalence of MetS in 
the Mirpur urban population, emphasizing the notable influence 
of gender and occupational status on the observed patterns.

Table 1: Proportional distribution of metabolic syndrome 
stratified by socio-demographic characteristics 

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

Table 2 presents the proportional distribution of MetS strati-
fied by lifestyle characteristics in the urban Mirpur popula-
tion of Dhaka, assessed using both ATP III and IDF criteria. 
For smoking habits, no significant association was observed 
overall, but under IDF criteria, a significant difference 
emerged (p<0.02). Specifically, individuals who never 
smoked exhibited a higher proportion of MetS (85.9%). 
Chewing tobacco did not demonstrate overall significant 
association. Insufficient fruit and vegetable intake showed 
no significant association with metabolic syndrome. Physi-
cal activity levels did not exhibit an overall significant 
association; however, individuals with an inactive lifestyle 
demonstrated a slightly higher proportion of MetS under 
both criteria. Waist-hip ratio exhibited a significant associa-
tion with MetS under IDF criteria (p<0.041), indicating a 
higher proportion in individuals with an elevated waist-hip 
ratio (79.9%). Body Mass Index (BMI) categories displayed 
significant associations under both ATP III and IDF criteria 
(p<0.001). Specifically, individuals classified as overweight 
or obese showed a significantly higher proportion of MetS 
(ATP III: 40.0%, IDF: 45.6%). These findings underscore 
the importance of smoking habits, BMI, and waist-hip ratio 

in understanding the prevalence of MetS in the Mirpur 
urban population, emphasizing the need for lifestyle modifi-
cations in targeted public health interventions. 

Table 2: Proportional distribution of metabolic syndrome 
stratified by life-style characteristics

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

In the multivariate analysis (AOR) (Table 3), several key 
findings emerged. Notably, the age group of 40-49 exhibited 
a significantly higher odds ratio for MetS under IDF criteria, 
with adjusted odds ratios (AOR) of 2.5 (95% CI: 1.4-4.4). 
Similarly, under ATP III criteria, the age group 50-59 
showed higher odds (AOR=2.1, 95% CI: 1.0-4.1) for meta-
bolic syndrome. Additionally, employment status was 
associated with a lower risk, as employed individuals exhib-
ited decreased odds of MetS (AOR=0.4, 95% CI: 0.2-0.9) 
based on both criteria. 

Furthermore, lifestyle factors such as smoking and chewing 
tobacco did not show adjusted significant association. 
Similarly, we did not find association between insufficient 
fruits and vegetable intake, physical activity and MetS. 
Notably, BMI categories were strong indicators of MetS, 
with participants classified as obese exhibiting the highest 
odds, particularly under IDF criteria (AOR=6.2, 95% CI: 
2.5-15.1). These findings highlight the multifactorial nature 
of metabolic syndrome and underscore the importance of 
addressing both demographic and lifestyle factors in its 
prevention and management.

Discussion
The findings of this cross-sectional study conducted in 
urban Dhaka yield crucial insights into the prevalence of 
individuals with metabolic syndrome (MetS) and its associ-
ation with socio-demographic and lifestyle factors. 

The influence of age on MetS was noteworthy, particularly 
in the 40-49 age group under IDF criteria and 50-59 age 
group under ATP III criteria, which demonstrated a signifi-
cantly higher odds ratio. This aligns with previous research 
highlighting an increased risk of MetS with advancing age.15 
Though gender was significantly associated in the bivariate 
model under IDF criteria, it became nonsignificant when 
adjusted in the multivariate model for other cofounders. 
Many studies often report a higher prevalence of MetS in 
women16 but our study did not exhibit such a trend.  

Employment status played a crucial role in influencing the 
risk of metabolic syndrome. Employed individuals exhibit-
ed decreased odds for both ATP III and IDF criteria. This 
finding aligns with existing literature that has often linked 
unemployment or job insecurity to adverse health 
outcomes.17,18 The workplace environment, when supportive 
and conducive to health, can serve as a facilitator for healthy 
lifestyle choices and overall well-being. In contrast, our 
study did not find any significant association between 
education levels, marital status, and MetS—a deviation 
from findings in other studies.19,20 This unexpected result 
prompts further investigation into the complex interplay of 
socio-demographic factors in the context of metabolic 
health. 

The study also delved into lifestyle factors, revealing 
intriguing associations with MetS. We did not find any 
significant association between smoking, chewing tobacco 
and MetS which is inconsistent with the previous litera-
ture.21 It prompts further investigation into the potential 
confounding effects of other variables and the complex 
interplay between tobacco habits and metabolic health. 
Additionally, insufficient fruits and vegetable intake and 
physical activity levels did not exhibit an overall significant 
association with MetS which also contradicts with other 
studies22-14 highlighting the complexity of the relationship 
between food habit, exercise and metabolic health.   

However, BMI categories emerged as robust indicators of 
metabolic syndrome, consistently showing significant 
associations under both criteria. Participants classified as 
obese exhibited the highest odds, particularly under IDF 
criteria, aligning cohesively with findings from parallel 
studies.25 These findings emphasize the importance of 
central obesity and overall adiposity in the development of 
MetS. The study contributes valuable evidence supporting 
the inclusion of waist-hip ratio and BMI assessments in 
routine screenings for MetS risk.  

In conclusion, this cross-sectional study in the urban Mirpur 
area identified a notably elevated occurrence of metabolic 
syndrome, with rates of 43.2% and 42.9% according to ATP 
III and IDF criteria, respectively, showcasing substantial 
disparities across diverse demographic and lifestyle 
segments. Noteworthy patterns included higher odds among 
the 40-49 and 50-59 age groups and employed individuals. 
Furthermore, the study heightened risk associated with 
being overweight or obese. These findings lay the founda-
tion for a comprehensive exploration of the intricate 
interplay between demographic characteristics, lifestyle 
factors, and metabolic syndrome in the urban setting.

This urban Dhaka cross-sectional study sheds light on 
significant factors associated with metabolic syndrome. The 
increased risk observed among middle-aged and older 
individuals which underscores the need for age sensitive 
health programs. Employment status emerges as a crucial 
determinant, emphasizing the potential impact of supportive 
workplace environments on metabolic health. While associ-
ations with smoking, chewing tobacco, insufficient fruit and 
vegetable intake, and physical activity levels were inconclu-
sive, further research is needed to unravel their complex 
interplay with metabolic health. Importantly, the consistent 
correlations between BMI categories and MetS advocate for 
their incorporation into routine screenings, reinforcing their 
significance in public health strategies aimed at preventing 
and managing MetS in urban populations. These insights 
pave the way for targeted interventions to address the multi-
faceted determinants of metabolic syndrome in urban 
contexts.
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In 2001, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP) laid the foundation for defining 
MetS, a framework later refined in 2005 by the American 
Heart Association/National Heart, Lung, and Blood Institute 
(Modified NCEP) and the International Diabetes Federation 
(IDF).6-8  Despite these efforts, discrepancies in prevalence 
estimates persist due to the multitude of definitions, prompt-
ing the Joint Interim Statement (JIS) to seek harmonization.9  
Individuals with MetS face a five-fold increased risk of type 
2 diabetes and a two-fold risk of cardiovascular diseases 
over the next 5 to 10 years, along with an elevated risk of 
stroke, myocardial infarction, and mortality.10 Identifying 
and assessing those at risk of MetS becomes crucial for 
informing preventive actions.11 

Urban environments are dynamic settings where lifestyle 
factors intertwine with socio-demographic variables, 
influencing health outcomes.12 In Dhaka, where rapid  
urbanization is transforming traditional patterns of living, 
investigating the nexus between these factors and MetS 
becomes pivotal. The diverse socio-demographic landscape 
of Dhaka, encompassing variations in age, gender, educa-
tion, occupation, and marital status, offers a unique opportu-
nity to discern patterns and identify vulnerable subpopula-
tions. In this regard our study focuses on the urban Mirpur 
population, aiming to ascertain the prevalence of metabolic 
syndrome based on both ATP III and IDF criteria, and 
explore associated socio-demographic and lifestyle factors. 
The findings are anticipated to enrich the existing body of 
knowledge, informing evidence-based public health initia-
tives aimed at mitigating the impact of MetS in rapidly 
urbanizing contexts.  

Methodology
Study design, setting and participants 
This cross-sectional population-based study was conducted 
from July 2010 to June 2011 in three government colonies 
located in the Mirpur area of Dhaka city. These colonies 
serve as residential areas for numerous families of govern-
ment service holders from various districts. A total of 347 
participants, encompassing both sexes and aged between 30 
and 74 years, were recruited for the study by purposive 
sampling. Participants were residents of the flats who 
adhered to the study instructions, including a requirement 
for a 12-hour overnight fasting period. 

Exclusions from the study comprised pregnant women and 
individuals with known cardiovascular disease (CVD) 
cases. Field assistants approached potential participants and 
obtained informed consent. Interviews and measurements 
were conducted at the household level. Each participant 
received a referral card and was requested to visit the 
Bangladesh Institute of Health Sciences (BIHS) hospital for 
blood sample collection on a pre-arranged date after a 
12-hour overnight fast. Emphasis was placed on the impor-
tance of adhering to the fasting state for a minimum of 12 
hours before the blood sample collection during the data 

collection phase. The methodology also described in anoth-
er published article from this dataset.13

This approach ensured standardized conditions for assessing 
metabolic parameters and contributed to the overall reliabil-
ity and validity of the study results.

Interview 
Participants underwent face-to-face interviews, during 
which they provided general information and lifestyle data 
through a pre-tested questionnaire. The entire interview 
process, which included obtaining informed consent, blood 
pressure measurement, and collecting general baseline data, 
lasted a maximum of 30 to 40 minutes. During the 
interview, participants were queried about their smoking 
status and alcohol consumption. Additionally, participants 
were asked to provide information about their medical histo-
ry, specifically regarding conditions such as diabetes and 
hypertension. The comprehensive nature of the interview 
allowed for a holistic understanding of both lifestyle factors 
and pre-existing health conditions, contributing to a more 
nuanced analysis of the data.

Anthropometric measurements
Weight, measured with a daily-calibrated digital weighing 
machine (TANITA LOT No. 890919), required participants 
to stand motionless with equal weight distribution on both 
legs and removal of shoes and excess clothing, with 
measurements recorded to the nearest 0.1 kg. Height was 
measured with a locally prepared wooden stadiometer to the 
nearest 0.1cm, ensuring participants stood in a specified 
posture with shoes off. Waist circumference was measured 
mid-way between the lowest rib margin and iliac crest, with 
participants standing erect, breathing normally, and 
measurements taken after expiration, recorded to the nearest 
centimeter. Hip circumference, measured at the level of the 
greatest protrusion of the gluteal muscles, involved partici-
pants standing with even weight distribution and legs slight-
ly apart, with measurements also recorded to the nearest 
centimeter.

Blood pressure measurements
Blood pressure measurements were conducted with partici-
pants in a seated position, ensuring that the calf was 
positioned at the level of the heart. Following a 10-minute 
rest period, a second and third reading were taken. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were determined by noting Korotkoff sounds I (the first 
sound) and V (the disappearance of sound), respectively, in 
accordance with WHO-ISH guidelines, measured in 
millimeters of mercury (mmHg). The average of the second 
and third readings was calculated for blood pressure             
assessment.

Blood sample collection
On the pre-scheduled date and time at the laboratory of 
Bangladesh Institute of Health Sciences (BIHS), the partici-
pant's fasting state was confirmed, and 5cc of venous blood 

was collected with aseptic precautions. After 20 minutes, 
the blood samples underwent centrifugation for 10 minutes 
at 6000 rpm to separate plasma and serum. The obtained 
plasma and serum were then preserved in a freezer at -27°C 
for future biochemical analysis. This meticulous process 
ensures the integrity of the biological samples and facilitates 
accurate biochemical assessments in subsequent analyses.

Laboratory Assays
The Biomedical Research Group (BMRG) at the                
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine, and Metabolic Disorders (BIRDEM) 
conducted the analysis of fasting, along with triglycerides 
and HDL cholesterol. For glucose measurements, the 
Glucose Oxidase (GOD-PAP) method (Randox Laborato-
ries Ltd., UK), was employed. Serum triglyceride levels 
were estimated using an enzymatic colorimetric method 
(GOD-PAP) with reagents (Randox Laboratories, UK), and 
serum high-density lipoprotein (HDL-C) levels were 
measured using an enzymatic colorimetric method (choles-
terol CHOD-PAP) (RANDOX Laboratories, UK). All 
biochemical estimations were performed on a Hitachi 704 
autoanalyzer, ensuring standardized and precise results.

Data quality checking and processing
Following collection, the data underwent rigorous scrutiny 
for consistency and completeness. An initial check was 
performed on the day of collection to identify and rectify 
any errors, inconsistencies, or incompleteness. Subsequently, 
the data was entered into Microsoft Excel, categorized, and 
coded for accuracy and facilitate comprehensive analysis.

Outcome variable 

Metabolic syndrome (NCEP ATP III criteria)6,14

Diagnosing MetS, as per NCEP ATP III criteria, involved 
identifying abdominal obesity through increased waist 
circumference, elevated triglycerides, decreased HDL, high 
blood pressure, and elevated plasma glucose. In this context, 
an individual was considered to have MetS if they exhibited 
any three of the following conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

5. Waist circumference: >102 cm (Male), >88 cm (Female).

Metabolic syndrome [IDF criteria]8,14

According to the IDF definition, individuals were classified 
as having MetS if they exhibited central adiposity along 
with two or more additional factors. In this context, the 
criteria included a waist circumference of ≥90 cm (Male) or 

≥80 cm (Female), in addition to any two of the following 
four conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

Statistical methods
The study employed statistical methods to analyze the 
proportional distributions of metabolic syndrome based on 
both ATP III and IDF criteria across various socio-demo-
graphic and lifestyle characteristics. Chi-square tests were 
utilized for categorical variables, examining associations 
with age, gender, education, employment, marital status, 
smoking habits, chewing tobacco, dietary patterns, physical 
activity, and body mass index. To assess the strength of 
association, multivariate logistic regression analysis was 
conducted, reporting odds ratios (OR) while adjusting for 
potential confounders. Results were presented as propor-
tions with 95% confidence intervals, and statistical signifi-
cance was set at p<0.05. These rigorous analyses were 
performed using STATA 17, aiming to provide a compre-
hensive understanding of the intricate relationships between 
demographic and lifestyle factors influencing metabolic 
syndrome within the urban population. 

Ethical consideration
Study obtained ethical clearance from the Institutional 
Review Board of Bangladesh Institute of Health Sciences 
(BIHS). Before the interview and blood sample collection 
each participant provided informed written consent. Addi-
tionally, prior to commencing household visits, permission 
was obtained from the local committee of each colony block. 

Results
Distributions of metabolic syndrome (MetS) across various 
socio-demographic characteristics in the urban Mirpur 
population of Dhaka, using both ATP III and IDF criteria 
are shown in Table 1. The overall prevalence of MetS was 
43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 
42.9% (95% CI: 37.8-48.2) based on IDF criteria. When 
examining age groups, no significant differences were 
observed overall (p=0.315) under ATP III criteria. Howev-
er, the 40-49 age group showed a notably higher proportion 
based on IDF criteria (43.6%, p<0.007). Gender differences 
were statistically significant, with females exhibiting a 
significantly higher proportion compared to males under 
both criteria (ATP III: 65.3%, IDF: 73.2%, p=0.060 and 
p<0.001, respectively). Educational attainment did not show 
significant associations overall. In terms of occupation, a 
significant difference emerged (p<0.005 and p<0.001) 

between the unemployed and employed groups. Specifical-
ly, the proportion of MetS was higher among the unem-
ployed (ATP III: 61.3%, IDF: 67.1%) compared to the 
employed group. Marital status did not display significant 
associations with MetS. These findings underscore the 
socio-demographic variations in the prevalence of MetS in 
the Mirpur urban population, emphasizing the notable influence 
of gender and occupational status on the observed patterns.

Table 1: Proportional distribution of metabolic syndrome 
stratified by socio-demographic characteristics 

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

Table 2 presents the proportional distribution of MetS strati-
fied by lifestyle characteristics in the urban Mirpur popula-
tion of Dhaka, assessed using both ATP III and IDF criteria. 
For smoking habits, no significant association was observed 
overall, but under IDF criteria, a significant difference 
emerged (p<0.02). Specifically, individuals who never 
smoked exhibited a higher proportion of MetS (85.9%). 
Chewing tobacco did not demonstrate overall significant 
association. Insufficient fruit and vegetable intake showed 
no significant association with metabolic syndrome. Physi-
cal activity levels did not exhibit an overall significant 
association; however, individuals with an inactive lifestyle 
demonstrated a slightly higher proportion of MetS under 
both criteria. Waist-hip ratio exhibited a significant associa-
tion with MetS under IDF criteria (p<0.041), indicating a 
higher proportion in individuals with an elevated waist-hip 
ratio (79.9%). Body Mass Index (BMI) categories displayed 
significant associations under both ATP III and IDF criteria 
(p<0.001). Specifically, individuals classified as overweight 
or obese showed a significantly higher proportion of MetS 
(ATP III: 40.0%, IDF: 45.6%). These findings underscore 
the importance of smoking habits, BMI, and waist-hip ratio 

in understanding the prevalence of MetS in the Mirpur 
urban population, emphasizing the need for lifestyle modifi-
cations in targeted public health interventions. 

Table 2: Proportional distribution of metabolic syndrome 
stratified by life-style characteristics

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

In the multivariate analysis (AOR) (Table 3), several key 
findings emerged. Notably, the age group of 40-49 exhibited 
a significantly higher odds ratio for MetS under IDF criteria, 
with adjusted odds ratios (AOR) of 2.5 (95% CI: 1.4-4.4). 
Similarly, under ATP III criteria, the age group 50-59 
showed higher odds (AOR=2.1, 95% CI: 1.0-4.1) for meta-
bolic syndrome. Additionally, employment status was 
associated with a lower risk, as employed individuals exhib-
ited decreased odds of MetS (AOR=0.4, 95% CI: 0.2-0.9) 
based on both criteria. 

Furthermore, lifestyle factors such as smoking and chewing 
tobacco did not show adjusted significant association. 
Similarly, we did not find association between insufficient 
fruits and vegetable intake, physical activity and MetS. 
Notably, BMI categories were strong indicators of MetS, 
with participants classified as obese exhibiting the highest 
odds, particularly under IDF criteria (AOR=6.2, 95% CI: 
2.5-15.1). These findings highlight the multifactorial nature 
of metabolic syndrome and underscore the importance of 
addressing both demographic and lifestyle factors in its 
prevention and management.

Discussion
The findings of this cross-sectional study conducted in 
urban Dhaka yield crucial insights into the prevalence of 
individuals with metabolic syndrome (MetS) and its associ-
ation with socio-demographic and lifestyle factors. 

The influence of age on MetS was noteworthy, particularly 
in the 40-49 age group under IDF criteria and 50-59 age 
group under ATP III criteria, which demonstrated a signifi-
cantly higher odds ratio. This aligns with previous research 
highlighting an increased risk of MetS with advancing age.15 
Though gender was significantly associated in the bivariate 
model under IDF criteria, it became nonsignificant when 
adjusted in the multivariate model for other cofounders. 
Many studies often report a higher prevalence of MetS in 
women16 but our study did not exhibit such a trend.  

Employment status played a crucial role in influencing the 
risk of metabolic syndrome. Employed individuals exhibit-
ed decreased odds for both ATP III and IDF criteria. This 
finding aligns with existing literature that has often linked 
unemployment or job insecurity to adverse health 
outcomes.17,18 The workplace environment, when supportive 
and conducive to health, can serve as a facilitator for healthy 
lifestyle choices and overall well-being. In contrast, our 
study did not find any significant association between 
education levels, marital status, and MetS—a deviation 
from findings in other studies.19,20 This unexpected result 
prompts further investigation into the complex interplay of 
socio-demographic factors in the context of metabolic 
health. 

The study also delved into lifestyle factors, revealing 
intriguing associations with MetS. We did not find any 
significant association between smoking, chewing tobacco 
and MetS which is inconsistent with the previous litera-
ture.21 It prompts further investigation into the potential 
confounding effects of other variables and the complex 
interplay between tobacco habits and metabolic health. 
Additionally, insufficient fruits and vegetable intake and 
physical activity levels did not exhibit an overall significant 
association with MetS which also contradicts with other 
studies22-14 highlighting the complexity of the relationship 
between food habit, exercise and metabolic health.   

However, BMI categories emerged as robust indicators of 
metabolic syndrome, consistently showing significant 
associations under both criteria. Participants classified as 
obese exhibited the highest odds, particularly under IDF 
criteria, aligning cohesively with findings from parallel 
studies.25 These findings emphasize the importance of 
central obesity and overall adiposity in the development of 
MetS. The study contributes valuable evidence supporting 
the inclusion of waist-hip ratio and BMI assessments in 
routine screenings for MetS risk.  

In conclusion, this cross-sectional study in the urban Mirpur 
area identified a notably elevated occurrence of metabolic 
syndrome, with rates of 43.2% and 42.9% according to ATP 
III and IDF criteria, respectively, showcasing substantial 
disparities across diverse demographic and lifestyle 
segments. Noteworthy patterns included higher odds among 
the 40-49 and 50-59 age groups and employed individuals. 
Furthermore, the study heightened risk associated with 
being overweight or obese. These findings lay the founda-
tion for a comprehensive exploration of the intricate 
interplay between demographic characteristics, lifestyle 
factors, and metabolic syndrome in the urban setting.

This urban Dhaka cross-sectional study sheds light on 
significant factors associated with metabolic syndrome. The 
increased risk observed among middle-aged and older 
individuals which underscores the need for age sensitive 
health programs. Employment status emerges as a crucial 
determinant, emphasizing the potential impact of supportive 
workplace environments on metabolic health. While associ-
ations with smoking, chewing tobacco, insufficient fruit and 
vegetable intake, and physical activity levels were inconclu-
sive, further research is needed to unravel their complex 
interplay with metabolic health. Importantly, the consistent 
correlations between BMI categories and MetS advocate for 
their incorporation into routine screenings, reinforcing their 
significance in public health strategies aimed at preventing 
and managing MetS in urban populations. These insights 
pave the way for targeted interventions to address the multi-
faceted determinants of metabolic syndrome in urban 
contexts.
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In 2001, the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP) laid the foundation for defining 
MetS, a framework later refined in 2005 by the American 
Heart Association/National Heart, Lung, and Blood Institute 
(Modified NCEP) and the International Diabetes Federation 
(IDF).6-8  Despite these efforts, discrepancies in prevalence 
estimates persist due to the multitude of definitions, prompt-
ing the Joint Interim Statement (JIS) to seek harmonization.9  
Individuals with MetS face a five-fold increased risk of type 
2 diabetes and a two-fold risk of cardiovascular diseases 
over the next 5 to 10 years, along with an elevated risk of 
stroke, myocardial infarction, and mortality.10 Identifying 
and assessing those at risk of MetS becomes crucial for 
informing preventive actions.11 

Urban environments are dynamic settings where lifestyle 
factors intertwine with socio-demographic variables, 
influencing health outcomes.12 In Dhaka, where rapid  
urbanization is transforming traditional patterns of living, 
investigating the nexus between these factors and MetS 
becomes pivotal. The diverse socio-demographic landscape 
of Dhaka, encompassing variations in age, gender, educa-
tion, occupation, and marital status, offers a unique opportu-
nity to discern patterns and identify vulnerable subpopula-
tions. In this regard our study focuses on the urban Mirpur 
population, aiming to ascertain the prevalence of metabolic 
syndrome based on both ATP III and IDF criteria, and 
explore associated socio-demographic and lifestyle factors. 
The findings are anticipated to enrich the existing body of 
knowledge, informing evidence-based public health initia-
tives aimed at mitigating the impact of MetS in rapidly 
urbanizing contexts.  

Methodology
Study design, setting and participants 
This cross-sectional population-based study was conducted 
from July 2010 to June 2011 in three government colonies 
located in the Mirpur area of Dhaka city. These colonies 
serve as residential areas for numerous families of govern-
ment service holders from various districts. A total of 347 
participants, encompassing both sexes and aged between 30 
and 74 years, were recruited for the study by purposive 
sampling. Participants were residents of the flats who 
adhered to the study instructions, including a requirement 
for a 12-hour overnight fasting period. 

Exclusions from the study comprised pregnant women and 
individuals with known cardiovascular disease (CVD) 
cases. Field assistants approached potential participants and 
obtained informed consent. Interviews and measurements 
were conducted at the household level. Each participant 
received a referral card and was requested to visit the 
Bangladesh Institute of Health Sciences (BIHS) hospital for 
blood sample collection on a pre-arranged date after a 
12-hour overnight fast. Emphasis was placed on the impor-
tance of adhering to the fasting state for a minimum of 12 
hours before the blood sample collection during the data 

collection phase. The methodology also described in anoth-
er published article from this dataset.13

This approach ensured standardized conditions for assessing 
metabolic parameters and contributed to the overall reliabil-
ity and validity of the study results.

Interview 
Participants underwent face-to-face interviews, during 
which they provided general information and lifestyle data 
through a pre-tested questionnaire. The entire interview 
process, which included obtaining informed consent, blood 
pressure measurement, and collecting general baseline data, 
lasted a maximum of 30 to 40 minutes. During the 
interview, participants were queried about their smoking 
status and alcohol consumption. Additionally, participants 
were asked to provide information about their medical histo-
ry, specifically regarding conditions such as diabetes and 
hypertension. The comprehensive nature of the interview 
allowed for a holistic understanding of both lifestyle factors 
and pre-existing health conditions, contributing to a more 
nuanced analysis of the data.

Anthropometric measurements
Weight, measured with a daily-calibrated digital weighing 
machine (TANITA LOT No. 890919), required participants 
to stand motionless with equal weight distribution on both 
legs and removal of shoes and excess clothing, with 
measurements recorded to the nearest 0.1 kg. Height was 
measured with a locally prepared wooden stadiometer to the 
nearest 0.1cm, ensuring participants stood in a specified 
posture with shoes off. Waist circumference was measured 
mid-way between the lowest rib margin and iliac crest, with 
participants standing erect, breathing normally, and 
measurements taken after expiration, recorded to the nearest 
centimeter. Hip circumference, measured at the level of the 
greatest protrusion of the gluteal muscles, involved partici-
pants standing with even weight distribution and legs slight-
ly apart, with measurements also recorded to the nearest 
centimeter.

Blood pressure measurements
Blood pressure measurements were conducted with partici-
pants in a seated position, ensuring that the calf was 
positioned at the level of the heart. Following a 10-minute 
rest period, a second and third reading were taken. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were determined by noting Korotkoff sounds I (the first 
sound) and V (the disappearance of sound), respectively, in 
accordance with WHO-ISH guidelines, measured in 
millimeters of mercury (mmHg). The average of the second 
and third readings was calculated for blood pressure             
assessment.

Blood sample collection
On the pre-scheduled date and time at the laboratory of 
Bangladesh Institute of Health Sciences (BIHS), the partici-
pant's fasting state was confirmed, and 5cc of venous blood 

was collected with aseptic precautions. After 20 minutes, 
the blood samples underwent centrifugation for 10 minutes 
at 6000 rpm to separate plasma and serum. The obtained 
plasma and serum were then preserved in a freezer at -27°C 
for future biochemical analysis. This meticulous process 
ensures the integrity of the biological samples and facilitates 
accurate biochemical assessments in subsequent analyses.

Laboratory Assays
The Biomedical Research Group (BMRG) at the                
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine, and Metabolic Disorders (BIRDEM) 
conducted the analysis of fasting, along with triglycerides 
and HDL cholesterol. For glucose measurements, the 
Glucose Oxidase (GOD-PAP) method (Randox Laborato-
ries Ltd., UK), was employed. Serum triglyceride levels 
were estimated using an enzymatic colorimetric method 
(GOD-PAP) with reagents (Randox Laboratories, UK), and 
serum high-density lipoprotein (HDL-C) levels were 
measured using an enzymatic colorimetric method (choles-
terol CHOD-PAP) (RANDOX Laboratories, UK). All 
biochemical estimations were performed on a Hitachi 704 
autoanalyzer, ensuring standardized and precise results.

Data quality checking and processing
Following collection, the data underwent rigorous scrutiny 
for consistency and completeness. An initial check was 
performed on the day of collection to identify and rectify 
any errors, inconsistencies, or incompleteness. Subsequently, 
the data was entered into Microsoft Excel, categorized, and 
coded for accuracy and facilitate comprehensive analysis.

Outcome variable 

Metabolic syndrome (NCEP ATP III criteria)6,14

Diagnosing MetS, as per NCEP ATP III criteria, involved 
identifying abdominal obesity through increased waist 
circumference, elevated triglycerides, decreased HDL, high 
blood pressure, and elevated plasma glucose. In this context, 
an individual was considered to have MetS if they exhibited 
any three of the following conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

5. Waist circumference: >102 cm (Male), >88 cm (Female).

Metabolic syndrome [IDF criteria]8,14

According to the IDF definition, individuals were classified 
as having MetS if they exhibited central adiposity along 
with two or more additional factors. In this context, the 
criteria included a waist circumference of ≥90 cm (Male) or 

≥80 cm (Female), in addition to any two of the following 
four conditions:

1. Blood Pressure (BP): Systolic ≥130 mmHg or 
diastolic ≥85 mmHg or currently taking antihyper-
tensive medication.

2. Fasting Blood Glucose (FBG): ≥100 mg/dl or 
currently taking medication.

3. Serum Triglycerides: ≥150 mg/dl or currently taking 
medication.

4. HDL cholesterol: <40 mg/dl (Male), <50 mg/dl 
(Female) or currently taking medication.

Statistical methods
The study employed statistical methods to analyze the 
proportional distributions of metabolic syndrome based on 
both ATP III and IDF criteria across various socio-demo-
graphic and lifestyle characteristics. Chi-square tests were 
utilized for categorical variables, examining associations 
with age, gender, education, employment, marital status, 
smoking habits, chewing tobacco, dietary patterns, physical 
activity, and body mass index. To assess the strength of 
association, multivariate logistic regression analysis was 
conducted, reporting odds ratios (OR) while adjusting for 
potential confounders. Results were presented as propor-
tions with 95% confidence intervals, and statistical signifi-
cance was set at p<0.05. These rigorous analyses were 
performed using STATA 17, aiming to provide a compre-
hensive understanding of the intricate relationships between 
demographic and lifestyle factors influencing metabolic 
syndrome within the urban population. 

Ethical consideration
Study obtained ethical clearance from the Institutional 
Review Board of Bangladesh Institute of Health Sciences 
(BIHS). Before the interview and blood sample collection 
each participant provided informed written consent. Addi-
tionally, prior to commencing household visits, permission 
was obtained from the local committee of each colony block. 

Results
Distributions of metabolic syndrome (MetS) across various 
socio-demographic characteristics in the urban Mirpur 
population of Dhaka, using both ATP III and IDF criteria 
are shown in Table 1. The overall prevalence of MetS was 
43.2% (95% CI: 38.1-48.5) based on ATP III criteria and 
42.9% (95% CI: 37.8-48.2) based on IDF criteria. When 
examining age groups, no significant differences were 
observed overall (p=0.315) under ATP III criteria. Howev-
er, the 40-49 age group showed a notably higher proportion 
based on IDF criteria (43.6%, p<0.007). Gender differences 
were statistically significant, with females exhibiting a 
significantly higher proportion compared to males under 
both criteria (ATP III: 65.3%, IDF: 73.2%, p=0.060 and 
p<0.001, respectively). Educational attainment did not show 
significant associations overall. In terms of occupation, a 
significant difference emerged (p<0.005 and p<0.001) 

between the unemployed and employed groups. Specifical-
ly, the proportion of MetS was higher among the unem-
ployed (ATP III: 61.3%, IDF: 67.1%) compared to the 
employed group. Marital status did not display significant 
associations with MetS. These findings underscore the 
socio-demographic variations in the prevalence of MetS in 
the Mirpur urban population, emphasizing the notable influence 
of gender and occupational status on the observed patterns.

Table 1: Proportional distribution of metabolic syndrome 
stratified by socio-demographic characteristics 

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

Table 2 presents the proportional distribution of MetS strati-
fied by lifestyle characteristics in the urban Mirpur popula-
tion of Dhaka, assessed using both ATP III and IDF criteria. 
For smoking habits, no significant association was observed 
overall, but under IDF criteria, a significant difference 
emerged (p<0.02). Specifically, individuals who never 
smoked exhibited a higher proportion of MetS (85.9%). 
Chewing tobacco did not demonstrate overall significant 
association. Insufficient fruit and vegetable intake showed 
no significant association with metabolic syndrome. Physi-
cal activity levels did not exhibit an overall significant 
association; however, individuals with an inactive lifestyle 
demonstrated a slightly higher proportion of MetS under 
both criteria. Waist-hip ratio exhibited a significant associa-
tion with MetS under IDF criteria (p<0.041), indicating a 
higher proportion in individuals with an elevated waist-hip 
ratio (79.9%). Body Mass Index (BMI) categories displayed 
significant associations under both ATP III and IDF criteria 
(p<0.001). Specifically, individuals classified as overweight 
or obese showed a significantly higher proportion of MetS 
(ATP III: 40.0%, IDF: 45.6%). These findings underscore 
the importance of smoking habits, BMI, and waist-hip ratio 

in understanding the prevalence of MetS in the Mirpur 
urban population, emphasizing the need for lifestyle modifi-
cations in targeted public health interventions. 

Table 2: Proportional distribution of metabolic syndrome 
stratified by life-style characteristics

n = Sample size, % = percentage, 95% CI = 95% confidence interval 
p<0.05= Significance level obtained by Pearson chi-square test

In the multivariate analysis (AOR) (Table 3), several key 
findings emerged. Notably, the age group of 40-49 exhibited 
a significantly higher odds ratio for MetS under IDF criteria, 
with adjusted odds ratios (AOR) of 2.5 (95% CI: 1.4-4.4). 
Similarly, under ATP III criteria, the age group 50-59 
showed higher odds (AOR=2.1, 95% CI: 1.0-4.1) for meta-
bolic syndrome. Additionally, employment status was 
associated with a lower risk, as employed individuals exhib-
ited decreased odds of MetS (AOR=0.4, 95% CI: 0.2-0.9) 
based on both criteria. 

Furthermore, lifestyle factors such as smoking and chewing 
tobacco did not show adjusted significant association. 
Similarly, we did not find association between insufficient 
fruits and vegetable intake, physical activity and MetS. 
Notably, BMI categories were strong indicators of MetS, 
with participants classified as obese exhibiting the highest 
odds, particularly under IDF criteria (AOR=6.2, 95% CI: 
2.5-15.1). These findings highlight the multifactorial nature 
of metabolic syndrome and underscore the importance of 
addressing both demographic and lifestyle factors in its 
prevention and management.
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Abstract 
Background: Hypertension is an important public health problem worldwide. Among the general population of Bangladesh 
one in every five adults were hypertensive according to STEP survey 2018 and one four adults according to STEP survey 
2022.  In Bangladesh Tribal population consisted about 0.88% of total population and about 1.41 million people reported in 
the 2001 census. Present study conducted to find out the prevalence of hypertension in Garo tribe, one of the indigenous popu-
lations of Bangladesh. 
Methods: This cross-sectional study was conducted among the Garo tribe in Jolshatra, Joloi, Gachanbari, and Jangalia union 
of Modhupur upazilla in Tangail district. A total of 546 respondents aged more than 25 years were randomly selected from 
their household. Data were collected with a a pre-design questionnaire. Blood pressure was measured by an aneroid sphygmo-
manometer.  Hypertension was defined as blood pressure ≥140/90 mm of Hg and/or on antihypertensive medication. Statisti-
cal analysis was done for all relevant variables by using SPSS (version 16; SPSS Inc., Chicago, IL, USA).
Results: Mead±SD of age was 47.1±15.0 years. Among them 264 (48.3%) were male and 282 (51.6%) were female. Among 
the respondents 13.2% were hypertensive. Among the respondents 42.5% were smokers and 35.7% were smokeless tobacco 
users and 61.0% had the habit of regular alcohol intake. The mean age is significantly different between the respondents with 
hypertension and without hypertension (50.6±15.7 vs 46.6±14.8 years, p <0.05). Other factors like gender, smoking status, 
smokeless tobacco use, combined tobacco use of both forms, and alcohol consumption did not show any significant differ-
ence between with and without hypertension in this population. 
Conclusion: The present study found one in every eight adults in the Garo population aged 25 years and above were hyper-
tensive. High prevalence of cardiovascular risk factors such as alcohol consumption, smoking and smokeless tobacco need to 
be addressed and comprehensive behavioral motivation campaign may prevent NCDs in this population.
Keywords: Hypertension, NCD Risk factors, Indigenous population, Garo tribe. 
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Introduction
Hypertension is an important public health problem world-
wide.1-8 Report on the global burden of hypertension 
indicates that nearly 1 billion adults had hypertension in 
2000, and this is predicted to increase to 1.56 billion by 
2025.5,9

The Bangladeshi population is relatively homogeneous and 
consists of about 98% ethnic Bengali as well as various 
tribal groups. There are about 45 distinct indigenous 
communities in Bangladesh. The Population Census of 1991 
puts tribal/indigenous population at around 1.21 million, 
and the current estimate is around 2 million. The largest 
concentration is in the Chittagong Hill Tracts but other areas 
in which these communities live include Chittagong, greater 

Mymensingh, greater Rajshahi, greater Sylhet, Patuakhali 
and Barguna. Chakma, Garo, Manipuri, Marma, Munda, 
Oraon, Santal, Khasi, Kuki, Tripura, Mro, Hajong and 
Rakhain are some of the well-known adivasi/ethnic minority 
communities of Bangladesh.10 Most of the tribal population 
lived in rural areas where many practiced shifting cultiva-
tions. With a distinctive Mongoloid feature, they differ in 
their social organization, food, language (speaks 
Tibeto-Burman), marriage and other social customs from 
the people of the rest of the country.

High blood pressure, cigarette smoking, diabetes mellitus, 
and lipid abnormalities are major modifiable risk factors for 
cardiovascular disease.11 Among these, high BP is associat-
ed with the strongest evidence for causation and one of the 
most important risk factors for cardiovascular disease 
(CVD), which is the leading cause of mortality and has a 
high prevalence of exposure.11-14 Person with hypertension is 
known to have a two-fold higher risk of developing 
coronary artery disease, four times higher risk of congestive 
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Discussion
The findings of this cross-sectional study conducted in 
urban Dhaka yield crucial insights into the prevalence of 
individuals with metabolic syndrome (MetS) and its associ-
ation with socio-demographic and lifestyle factors. 

The influence of age on MetS was noteworthy, particularly 
in the 40-49 age group under IDF criteria and 50-59 age 
group under ATP III criteria, which demonstrated a signifi-
cantly higher odds ratio. This aligns with previous research 
highlighting an increased risk of MetS with advancing age.15 
Though gender was significantly associated in the bivariate 
model under IDF criteria, it became nonsignificant when 
adjusted in the multivariate model for other cofounders. 
Many studies often report a higher prevalence of MetS in 
women16 but our study did not exhibit such a trend.  

Employment status played a crucial role in influencing the 
risk of metabolic syndrome. Employed individuals exhibit-
ed decreased odds for both ATP III and IDF criteria. This 
finding aligns with existing literature that has often linked 
unemployment or job insecurity to adverse health 
outcomes.17,18 The workplace environment, when supportive 
and conducive to health, can serve as a facilitator for healthy 
lifestyle choices and overall well-being. In contrast, our 
study did not find any significant association between 
education levels, marital status, and MetS—a deviation 
from findings in other studies.19,20 This unexpected result 
prompts further investigation into the complex interplay of 
socio-demographic factors in the context of metabolic 
health. 

The study also delved into lifestyle factors, revealing 
intriguing associations with MetS. We did not find any 
significant association between smoking, chewing tobacco 
and MetS which is inconsistent with the previous litera-
ture.21 It prompts further investigation into the potential 
confounding effects of other variables and the complex 
interplay between tobacco habits and metabolic health. 
Additionally, insufficient fruits and vegetable intake and 
physical activity levels did not exhibit an overall significant 
association with MetS which also contradicts with other 
studies22-14 highlighting the complexity of the relationship 
between food habit, exercise and metabolic health.   

However, BMI categories emerged as robust indicators of 
metabolic syndrome, consistently showing significant 
associations under both criteria. Participants classified as 
obese exhibited the highest odds, particularly under IDF 
criteria, aligning cohesively with findings from parallel 
studies.25 These findings emphasize the importance of 
central obesity and overall adiposity in the development of 
MetS. The study contributes valuable evidence supporting 
the inclusion of waist-hip ratio and BMI assessments in 
routine screenings for MetS risk.  

In conclusion, this cross-sectional study in the urban Mirpur 
area identified a notably elevated occurrence of metabolic 
syndrome, with rates of 43.2% and 42.9% according to ATP 
III and IDF criteria, respectively, showcasing substantial 
disparities across diverse demographic and lifestyle 
segments. Noteworthy patterns included higher odds among 
the 40-49 and 50-59 age groups and employed individuals. 
Furthermore, the study heightened risk associated with 
being overweight or obese. These findings lay the founda-
tion for a comprehensive exploration of the intricate 
interplay between demographic characteristics, lifestyle 
factors, and metabolic syndrome in the urban setting.

This urban Dhaka cross-sectional study sheds light on 
significant factors associated with metabolic syndrome. The 
increased risk observed among middle-aged and older 
individuals which underscores the need for age sensitive 
health programs. Employment status emerges as a crucial 
determinant, emphasizing the potential impact of supportive 
workplace environments on metabolic health. While associ-
ations with smoking, chewing tobacco, insufficient fruit and 
vegetable intake, and physical activity levels were inconclu-
sive, further research is needed to unravel their complex 
interplay with metabolic health. Importantly, the consistent 
correlations between BMI categories and MetS advocate for 
their incorporation into routine screenings, reinforcing their 
significance in public health strategies aimed at preventing 
and managing MetS in urban populations. These insights 
pave the way for targeted interventions to address the multi-
faceted determinants of metabolic syndrome in urban 
contexts.
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heart failure and seven times higher risk of cerebrovascular 
disease and stroke compared to normotensive subjects.15 
Approximately 54% of strokes and 47% of coronary heart 
diseases, worldwide, are attributable to high BP.6,12 

Reliable, large-scale, population-based data on hypertension 
for Bangladeshi indigenous populations are limited thus this 
study will enrich our knowledge about hypertension among 
the Garo Trible live in Tangail district of Bangladesh.

Materials and Methods 
This was a cross sectional study conducted in January to 
June 2013 in four unions (Jolshatra, Joloi, Gachanbari, 
Jangalia) in Modhupur Upzilla, Tangail. One respondent 
male or female from each household was selected by simple 
random sampling method for face-to-face interview and 
samples were selected by using. Written consent obtained 
from every respondent. Total 546 respondents (264 male 
and 282 female) aged 25 years and above were selected as 
study participants.  A predesign semi structured question-
naire was used for data collection, and after being checked 
for discrepancies, data was put into explanatory form using 
the statistical computer program SPSS version 16 under 
window program. The subject’s privacy and confidentiality 
were maintained with data risk management strategies, use 
of code rather than the subject’s name, limited access of 
research data and secure program files in the computer. 
Blood pressure was measured by an aneroid sphygmoma-
nometer. Hypertension is defined as having systolic blood 
pressure ≥140 mm of Hg and/or diastolic blood pressure ≥90 
mm of Hg or on anti-hypertensive medication.

Results
Mead±SD of age was 47.1±15.0 years. Among the respon-
dents 264 (48.3%) were male and 282 (51.6%) were female. 
Among them 21.2%, 27.5%, 24.0%, 14.1% and 13.2% were 
in the age group of ≤34, 35-44, 45-54, 55-64 and ≥65 years 
respectively (Table 1). Mean (95% CI) of systolic and 
diastolic blood pressure of 1st reading were 119.3 
(118.0-120.7) and 72.5 (71.5-73.4) mm of Hg respectively 
and 2nd reading  were 117.5 (116.1-118.8) and 71.7 
(70.8-72.7) mm of Hg  respectively. Mean (95% CI) of both 
readings of systolic and diastolic blood pressure were 118.4 
(117.1-119.8) and 72.1 (71.2-73.0) mm of Hg respectively 
(Table 2).

Systolic blood pressure ≤139 and ≥140 mm of Hg  was 
91.2% and 8.8% respectively and the diastolic blood 
pressure ≤89  and ≥90 mm of Hg was 90.1% and 8.1% 
respectively and among the respondents 13.2% had hyper-
tension (Table 3). Among the respondents, 42.5% were 
smokers and 35.7% were smokeless tobacco users and 
61.0% had the habit of drinking alcohol (Table 4). 

The mean±SD of age of respondents with hypertension was 
50.6±15.7 years compared to that of respondents without 
hypertension was 46.6±14.8 years. This difference is statis-

tically significant (p <0.05). In contrast, gender, smoking 
status, smokeless tobacco use, combined tobacco use of 
both form, and alcohol consumption no statistically signifi-
cant differences between with and without hypertension 
(Table 5). 

Table 1: Distribution of the respondents by gender and age 
group (n=546)

Table 2: Distribution of the respondents by measurement of 
blood pressure (n=546)

BP: Blood pressure

Table 3: Distribution of the respondents by systolic and 
diastolic blood (n=546)

Table 4: Distribution of tobacco use and alcohol consump-
tion status of the respondent (n=546)

Jubayer S et al.JNHFB Sep 2023

Variables Frequency Percentage 

Gender 
Male 264 48.4 
Female 282 51.6 
Age Groups (yrs) 
≤34 116 21.2 

35-44 150 27.5 

45-54 131 24.0 

55-64 77 14.1 

≥65 72 13.2 

Mean ± SD (25-104) 47.1 ± 15.0  

Variable  BP (mm of Hg) Mean (95% CI) 

1st reading Systolic 119.3 (118.0-120.7) 

Diastolic 72.5 (71.5-73.4) 

2nd reading Systolic 117.5 (116.1-118.8) 

Diastolic 71.7 (70.8-72.7) 

Mean of 1st & 2nd 

reading 

Systolic 118.4 (117.1-119.8) 

Diastolic 72.1 (71.2-73.0) 

Variables  Frequency Percentage 
Blood pressure   
Systolic Blood Pressure   

• ≤139 (mm of Hg) 498 91.2 
• ≥140 (mm of Hg) 48 8.8 

Diastolic Blood Pressure    
• ≤89 (mm of Hg) 502 91.9 
• ≥90 (mm of Hg) 44 8.1 

Hypertension (BP≥140 and or 
90 or on medication) 72 13.2 

Variables Frequency Percentage 

Smoking tobacco users 232 42.5 

Smokeless tobacco users 195 35.7 

Alcohol consumption 333 61.0 
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Table 5: Distribution of the respondents according to demo-
graphic and risk factors of hypertension (n=546)

HTN: Hypertension (BP≥140/90 and/or Medication)

Discussion
Present study addresses the prevalence of hypertension and 
several cardiovascular risk factors in one of the largest 
indigenous tribe, Garo Tribe in Bangladesh. Among the 
respondents, 264 (48.3%) were men and 282(51.6%) were 
women. Mead±SD of age was 47.1±15.0 years. Highest 
number of respondents in the age group of 35-44 years was 
27.5% followed by 45-54, ≤34, 55-64 and ≥65 was 24.0%, 
21.2%, 14.1% and 13.9% respectively (Table 1). 

Mean (95% CI) of systolic and diastolic blood pressure of 1st 
reading were 119.3 (118.0-120.7) and 72.5 (71.5-73.4) mm 
of Hg respectively and 2nd reading  were 117.5 
(116.1-118.8) and 71.7 (70.8-72.7) mm of Hg  respectively. 
Mean (95% CI) of both readings of systolic and diastolic 
blood pressure were 118.4 (117.1-119.8) and 72.1 
(71.2-73.0) mm of Hg respectively (Table 2). Systolic blood 
pressure ≤139 and ≥140 mm of Hg  was 91.2% and 8.8% 
respectively and the diastolic blood pressure ≤89  and ≥90 
mm of Hg were 90.1% and 8.1% respectively by  aneroid 
blood pressure machine. Among the respondents 13.2% had 
hypertension, blood pressure ≥140 and/or ≥90 or have had 
history of taking anti-hypertensive drug (Table 3).  Among 
the study population 72 (13.2%) were hypertensive who 
have blood pressure ≥140 and/or ≥90 or have had history of 
taking anti-hypertensive drug. According to 2018 and 2022 
National STEPS Survey of NCD Risk Factors in Bangla-
desh, 21% and 24% of adult respectively aged ≥18 years 
have hypertension.16,17 Hypertension among the Bangladeshi 
population much higher than the indigenous population of 
Bangladesh. But prevalence reported by Wang et al. 
(2007)18 in their study reported  among Torres Strait Islander 
males was 34.1%, Aboriginal males 26.9%, Torres Strait 

Islander females 12.6% and Aboriginal females 13.0%. In 
2011–13, Australian Bureau of Statistics19 reported that 
one-quarter (25%) of Indigenous adults had high blood 
pressure, a higher rate than that for non-Indigenous adults 
(21%). They also reported that less than 7% of Indigenous 
people aged 18–24 had high blood pressure, increasing to 
more than one-third (36%) of Indigenous people aged 55 
and over,  the proportion of Indigenous people with high 
blood pressure increases by age group. 

Among the respondents, 42.5% were smokers and 35.7% 
were smokeless tobacco users and 61.0% had the habit of 
drinking alcohol (Table 4). Australian Bureau of Statistics19 
reported that about 38.0% of the combined Aboriginal and 
Torres Strait Islander population aged 15 and over were 
daily smokers and they also reported the prevalence of daily 
smoking for people 18 years and over appeared to be similar 
among Aboriginal peoples (40.5%) and Torres Strait Island-
er people (40.6%). The proportion of Aboriginal and Torres 
Strait Islander peoples aged 15 years and over who smoked 
every day was about the same for males (39%) and females 
(36%).

The mean±SD of age of respondents with hypertension was 
50.6±15.7 years compared to that of respondents without 
hypertension was 46.6±14.8 years. This difference is statis-
tically significant (p <0.05). In contrast, variations in sex 
distribution, smoking status, smokeless tobacco use, 
combined tobacco use of both form, and alcohol consump-
tion show no statistically significant differences between 
with and without hypertension (Table 5). Mozaffarian et al. 
(2015)20 reported that hypertension has greater prevalence 
among the elderly. Pinto, (2007)21,  Franklin, (1999)22  and 
Borzecki et al. (2003)23 also reported the higher prevalence 
of hypertension among the aged population. 

Conclusion
This study found prevalence of hypertension among the 
Garo tribal less than that of Bangladeshi general population. 
Despite the lower hypertension rate, this tribal group exhib-
its elevated non-communicable disease risk factors, such as 
tobacco use and  alcohol consumption.  Increase awareness 
regarding hypertension treatment and reduction of risk 
factors requires comprehensive approach to this underprivi-
leged indigenous communities in Bangladesh.
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Table 5: Distribution of the respondents according to demo-
graphic and risk factors of hypertension (n=546)

HTN: Hypertension (BP≥140/90 and/or Medication)

Discussion
Present study addresses the prevalence of hypertension and 
several cardiovascular risk factors in one of the largest 
indigenous tribe, Garo Tribe in Bangladesh. Among the 
respondents, 264 (48.3%) were men and 282(51.6%) were 
women. Mead±SD of age was 47.1±15.0 years. Highest 
number of respondents in the age group of 35-44 years was 
27.5% followed by 45-54, ≤34, 55-64 and ≥65 was 24.0%, 
21.2%, 14.1% and 13.9% respectively (Table 1). 

Mean (95% CI) of systolic and diastolic blood pressure of 1st 
reading were 119.3 (118.0-120.7) and 72.5 (71.5-73.4) mm 
of Hg respectively and 2nd reading  were 117.5 
(116.1-118.8) and 71.7 (70.8-72.7) mm of Hg  respectively. 
Mean (95% CI) of both readings of systolic and diastolic 
blood pressure were 118.4 (117.1-119.8) and 72.1 
(71.2-73.0) mm of Hg respectively (Table 2). Systolic blood 
pressure ≤139 and ≥140 mm of Hg  was 91.2% and 8.8% 
respectively and the diastolic blood pressure ≤89  and ≥90 
mm of Hg were 90.1% and 8.1% respectively by  aneroid 
blood pressure machine. Among the respondents 13.2% had 
hypertension, blood pressure ≥140 and/or ≥90 or have had 
history of taking anti-hypertensive drug (Table 3).  Among 
the study population 72 (13.2%) were hypertensive who 
have blood pressure ≥140 and/or ≥90 or have had history of 
taking anti-hypertensive drug. According to 2018 and 2022 
National STEPS Survey of NCD Risk Factors in Bangla-
desh, 21% and 24% of adult respectively aged ≥18 years 
have hypertension.16,17 Hypertension among the Bangladeshi 
population much higher than the indigenous population of 
Bangladesh. But prevalence reported by Wang et al. 
(2007)18 in their study reported  among Torres Strait Islander 
males was 34.1%, Aboriginal males 26.9%, Torres Strait 

Islander females 12.6% and Aboriginal females 13.0%. In 
2011–13, Australian Bureau of Statistics19 reported that 
one-quarter (25%) of Indigenous adults had high blood 
pressure, a higher rate than that for non-Indigenous adults 
(21%). They also reported that less than 7% of Indigenous 
people aged 18–24 had high blood pressure, increasing to 
more than one-third (36%) of Indigenous people aged 55 
and over,  the proportion of Indigenous people with high 
blood pressure increases by age group. 

Among the respondents, 42.5% were smokers and 35.7% 
were smokeless tobacco users and 61.0% had the habit of 
drinking alcohol (Table 4). Australian Bureau of Statistics19 
reported that about 38.0% of the combined Aboriginal and 
Torres Strait Islander population aged 15 and over were 
daily smokers and they also reported the prevalence of daily 
smoking for people 18 years and over appeared to be similar 
among Aboriginal peoples (40.5%) and Torres Strait Island-
er people (40.6%). The proportion of Aboriginal and Torres 
Strait Islander peoples aged 15 years and over who smoked 
every day was about the same for males (39%) and females 
(36%).

The mean±SD of age of respondents with hypertension was 
50.6±15.7 years compared to that of respondents without 
hypertension was 46.6±14.8 years. This difference is statis-
tically significant (p <0.05). In contrast, variations in sex 
distribution, smoking status, smokeless tobacco use, 
combined tobacco use of both form, and alcohol consump-
tion show no statistically significant differences between 
with and without hypertension (Table 5). Mozaffarian et al. 
(2015)20 reported that hypertension has greater prevalence 
among the elderly. Pinto, (2007)21,  Franklin, (1999)22  and 
Borzecki et al. (2003)23 also reported the higher prevalence 
of hypertension among the aged population. 

Conclusion
This study found prevalence of hypertension among the 
Garo tribal less than that of Bangladeshi general population. 
Despite the lower hypertension rate, this tribal group exhib-
its elevated non-communicable disease risk factors, such as 
tobacco use and  alcohol consumption.  Increase awareness 
regarding hypertension treatment and reduction of risk 
factors requires comprehensive approach to this underprivi-
leged indigenous communities in Bangladesh.
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Introduction
Out-of-hospital cardiac arrest is a global public health issue, 
a life threatening emergency that occurs in approximately 
3.8 million people annually. In 2020 the American Heart 
Association (AHA) updated the total estimated annual 
burden of Out of Hospital Cardiac Arrest (OHCA)more than 
347000 adults.1 In Europe, more than 350,000 patients are 
affected every year. Data from e-MUST study in the greater 
Paris Area showed more than 1 of 20 STEMI presents 
prehospital sudden cardiac arrest (SCA).2

The incidence of OHCA ranges from 28.3 per 100 000 in 
Asia to 54.6 per 100000 population in North America.3

After arrival SCA occurrence is associated with ten-fold 
higher mortality at hospital discharge compared with 
STEMI without SCA. PCI is the strongest survival predic-
tor, leading to a twice lower mortality.4 Ten percent (range, 
6%–22%) of people who experience OHCA can expect to 
survive with a favorable neurological outcome.5

Underlying non-perfusing arrhythmia associated with cardi-
ac arrest are divided into two groups: shockable rhythms 
(ventricular fibrillation/pulseless ventricular tachycardia 
(VF/pVT) and non-shockable rhythms (asystole and pulse-
less electrical activity (PEA). The first monitored rhythm is 

ventricular fibrillation/pulseless ventricular tachycardia in 
approximately 20%, both for in-hospital and out-of-hospital 
cardiac arrests. VF/pVT is typically due to myocardial 
ischaemia or primary cardiac disease whereas pulseless 
electrical activity (PEA) (~50% total) or asystole (~25% 
total), usually is the result of prolonged hypoxia, hypoten-
sion or other severe metabolic derangement from non-cardi-
ac disease.6 Ventricular fibrillation (VF) and pulseless 
ventricular tachycardia (pVT) are amenable to defibrillation 
but deteriorate to non-shockable rhythms over time usually 
ends in death.7 Herein we present a case of an OHCA patient 
who underwent PPCI after prolonged CPR and discharged 
successfully.

Case presentation
This case presents a 48-year-old gentleman, smoker, non-di-
abetic and normotensive, who felt chest pain at his work-
place and was taken by his colleagues to the nearest clinic. 
But his chest pain did not subside and his colleagues decided 
to take him to tertiary cardiac hospital. It took quite a long 
time to reach the hospital because of heavy traffic. Ten 
minutes prior to reaching the hospital the patient collapsed. 
Unfortunately, his colleagues did not know how to provide 
basic life support. But they hurriedly brought the patient into 
the emergency department. After arrival at the emergency 
the patient was found unconscious pulseless with agonizing 
breathing, CPR initiated immediately by the emergency 
team. The airway was secured with rapid sequence endotra-
cheal intubation. After 30 minutes of cardiopulmonary 
resuscitation, the patient had signs of return of spontaneous 

circulation (ROSC) but it did not last long as he developed 
varying rhythm between VT, VF and PEA. Patient was 
given six 200 joule of biphasic shock with three doses of 
adrenaline and 300 mg bolus of intravenous (IV) 
amiodarone. After 90 minutes of CPR, the patient had 
ROSC. He was put on inotropic support with IV noradrena-
line and dopamine and maintenance dose of amiodarone. He 
was shifted to coronary care unit where he was put on 
mechanical ventilation. His ECG after ROSC showed 
“Shark fin” signs indicating extensive anterior myocardial 
infarction(Figure A,B). His arterial blood gas (ABG) 
showed pH: 7.23, PaO2: 79 mm of Hg; PaCo2: 62; lactic 
acid: 6.2 and base Excess: -6. Bed side Echo revealed left 
ventricular ejection fraction~35%. The size of the pupul was 
5 mm and slightly reacting. The main concern was not only 
coronaries but also neurological outcomes.

The patient was taken to cath lab for PPCI after three hours 
from ROSC. The main reason behind for delay was consent. 
His next of kin (his wife) took time for it. Coronary angio-
gram showed an occluded proximal left anterior descending 
(LAD) coronary artery. LCX was also diseased. A drug 
eluting stent was implanted in culprit lesion (LAD) with 
good reperfusion (Figure C, D, E & F). The patient was kept 
in coronary care unit (CCU) with inotrope support and 
mechanical ventilation. ECG became stable after PPCI 
(Figure G) He was also commenced on IV antibiotics for 
suspected aspiration. Therapeutic hypothermia was not used 
in this patient, but the body temperature was kept in normal 
range. On the 5th day after admission, the patient was 
extubated. He maintained good hemodynamics with 
minimal inotrope support which gradually weaned off. 
Patient was recovering well with satisfactory improvement 
of neurological status. He was eventually discharged from 
hospital on the 12th day of admission.

Discussion
Out of hospital cardiac arrest is a major health problem 
globally. The probability of survival after OHCA can be 
markedly increased if immediate CPR is provided and an 
automated external defibrillator (AED) is used.8,9 The 
success of resuscitation depends on many factors: well-or-
ganized health care, organization of outpatient emergency 
services, but primarily when it comes to OHCA, education 
of the population on basic life support, and early Cardiopul-
monary resuscitation and use of AED (automated external 
defibrillator) are important.

Protocols for cardiopulmonary resuscitation that have been 
used are the guidelines of the European resuscitation Council 
(ERC) and the American Heart Association (AHA). Starting 
a survival chain is invaluable and increases the chances of 
successful resuscitation, with minimal deficits.10, 11

Figure A, B: ECG of the patient after return of spontaneous 
circulation (ROSC); (“Shark fin” sign). Figure C: culprit 
lesion in Proximal LAD; LCX has also significant lesion. 
Figure D: passing of wire through LAD. Figure E: Proximal 
LAD is stented with DES. Figure F: successful revascular-
ization in LAD. Figure G: ECG showing successful revas-
cularization after primary PCI.

The ‘chain of survival’ concept was approved by the Ameri-
can Heart Association (AHA) in 1990 and is used interna-
tionally to describe the series of resuscitation interventions 
required to restore consciousness or other signs of life in an 
OHCA patient. It includes four key ‘links’, namely (i) early 
recognition of OHCA and immediate activation of the Emer-
gency Medical Services (EMS), (ii) immediate, high-quality 
CPR, (iii) Rapid defibrillation within minutes of collapse, 
and (iv) effective advanced EMS and post-resuscitation care.
The probability of survival after OHCA can be markedly 
increased if immediate CPR is provided and an AEDis used.  
Successful resuscitation is considered to be the return of 
temporarily lost vital functions, primarily cardiac ROSC.

In high-income countries survival from OHCA has been 
reported to be between 4.3% and 11%.The incidence of 
OHCA ranges from 28.3 per 100 000 in Asia to 54.6 per 100 
000 population in North America.

In the low to middle income countries the chain of survival 
for OHCA is not well organized and often death occurs 
before reaching hospital as victims do not get basic life 
support. The data are sparse, but show worse survival rate in 
OHCA where chains of care are immature or absent, and 
under resourced. A 2020 scoping review on OHCA in 
low-resource settings reported  survival to discharge rates of 
between 1% and 16.7%, and rates of favourable neurologi-
cal outcome of between 1% and 9.3%.5

Neurological outcome after prolonged cardiac arrest may 
depend on arrest time, including CPR duration7. Major 
indicators for increased survival rate have not changed: 
younger age, VF/VT as initial rhythm, witnessed cardiac 
arrest, by stander CPR, and time lapsed to ROSC, acute 
myocardial infarction as underlying etiology of cardiac 
arrest, and low lactate level on admission are also the best 
predictors of favorable outcome.7,8

Neurological outcome is unpredictable in OHCA patients 
who remain comatose. Targeted temperature management is 
now being practiced in many countries for satisfactory 
neurological outcome.9 But many centers have moved from 
the concept of mild hypothermia to targeting normothermia, 
in other words, strict prevention of fever. In ESC guideline 
temperature control (i.e. continuous monitoring of core 
temperature and active prevention of fever [i.e. >37.7°C]) is 
recommended after either out-of-hospital or in-hospital 
cardiac arrest for adults who remain unresponsive after 
return of spontaneous circulation.

Patients with ROSC and persistent ST-segment elevation 
should, in general, undergo a primary percutaneous coronary 
intervention (PPCI) strategy (immediate coronary angiogram 
and PCI if indicated), based on the overall clinical situation 
and a reasonable benefit/risk ratio. A PPCI strategy is recom-
mended in patients with resuscitated cardiac arrest and an 
ECG with persistent ST-segment elevation (or equivalents).4

In this case the patient was brought in by bystanders(his 
colleagues). Cardiac arrest was witnessed but he did not get 
basic life support before reaching hospital. Important points 
in the management of this patient in emergency department: 
the importance of the chain of survival—CPR done by 
Emergency Medical team immediately after the arrival of 
collapsed patient, persistent CPR despite refractory VF, 
early defibrillation, rapid sequence intubation of the patient 
ensuring oxygenation, continuing advanced cardiac life 
support followed by excellent PCI treatments after ROSC 
and continuing critical care management.

The outcome from this case was clearly unexpected given 
the patient had prolonged nature of resuscitation, particular-
ly given the significant morbidity and mortality associated 
with OHCA. There were numerous favourable factors for 

survival in this case, such as young age, minimal patient 
co-morbidity, witnessed collapse and shockable initial 
rhythm and consideration of early intervention with PPCI as 
STEMI was found after ROSC.
 
References
1. Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, 

Carson AP, Chamberlain AM, Chang AR, Cheng S, Delling FN, et 
al; on behalf of the American Heart Association Council on 
Epidemiology and Prevention Statistics Committee and Stroke 
Statistics Subcommittee. Heart disease and stroke statistics—2020 
update: a report from the American Heart Association. Circulation. 
2020; 141:e139–e596. doi: 10.1161/CIR.0000000000000757.

2. Karam N, Bataille S, Marijon E, Giovannetti O, Tafflet M, Savary D, 
Benamer H, Caussin C, Garot P, Juliard JM, Pires V, Boche T, Dupas 
F, Le Bail G, Lamhaut L, Laborne F, Lefort H, Mapouata M, 
Lapostolle F, Spaulding C, Empana JP, Jouven X, Lambert Y; 
e-MUST Study Investigators. Identifying patients at risk for prehospi-
tal sudden cardiac arrest at the early phase of myocardial infarction: 
the e-MUST Study (Evaluation en Médecine d’Urgence des Stratégies 
Thérapeutiques des infarctus du myocarde). Circulation. 2016; 
134:2074–2083. doi: 10.1161/CIRCULATIONAHA.116.022954.

3. Berdowski J, Berg RA, Tijssen JGP. Global incidences of 
out-of-hospital cardiac arrest and survival rates: systematic review 
of 67 prospective studies. Resuscitation 2010;81:1479–87. 
doi:10.1016/j.resuscitation.2010.08.006

4. Dumas F, Cariou A, Silberman SM, Grimaldi D, Vivien B, 
Rosencher J, Empana JP, Carli P, Mira JP, Jouven X, Spaulding C. 
Immediate Percutaneous Coronary Intervention Is Associated With 
Better Survival After Out-of-Hospital Cardiac Arrest. Insights From 
the PROCAT (Parisian Region Out of Hospital Cardiac Arrest) 
Registry. Circ Cardiovasc Interv. 2010;3:200-207.

5. Schnaubelt S., Monsieurs KG, Semeraro F., Schlieber J., Cheng A., 
Bigham BL, Garg R., Finn FC, Greif R. Clinical outcomesfrom 
out-of-Hospitalcardiac arrest in low-resourcesettings – Ascoping 
review. Resuscitation 2020;156:137–45.

6. Sprigings D, Chambers JB. Cardiac Arrest In Hospital. In: D 
Sprigings, JB Chambers, eds 2018.Acute Medicine: A Practical 
Guide to the Management of Medical Emergencies. Chichester, 
UK;Wiley Blackwell. pp.35-45.

7. Oddo M, Ribordy V, Feihl F, Rossetti AO, Schaller MD, Chiole´ro 
R, Liaudet L. Early predictors of outcome in comatose survivors of 
ventricularFibrillation and non-ventricular fibrillation cardiac arrest 
treated With hypothermia: A prospective study.Crit Care Med 
2008;36(8):2296-2301. DOI: 10.1097/CCM.0b013e3181802599.

8. Bashar Aldhoon B, , Melenovsky V, Kettner J, Kautzner J. Clinical 
predictors of outcome in survivors of out-of-hospital cardiac arrest 
treated with hypothermia. Coret vasa2012;(54): e68-e75. 
doi:10.1016/j.crvasa.2012.01.005

9. Hypothermia after Cardiac Arrest Study Group. Mild therapeutic 
hypothermia to improve the neurologic outcome after cardiac arrest. 
N Engl J Med 2002;346:549-56.

10. Kleinman, ME, Brennan EE, Goldberger ZD, Swor RA, Terry M, 
Bobrow BJ, Gazmuri RJ, Travers AH, Rea T. Part 5: Adult Basic life 
support and cardiopulmonary resuscitation quality:   2015 American  
Heart  Association  Guide-lines   for   Cardiopulmonary   Resuscita-
tion   and   Emergency   Cardiovascular  Care.  Circulation. 
2015;132: S414–S435.doi.org/10.1161/CIR.0000000000000259.

11. Jasmeet Soar, Jerry P. Nolan, Bernd W. Böttiger, Gavin D. Perkins, 
Carsten Lott, Pierre Carli, Tommaso Pellis, Claudio Sandroni, Markus 
B. Skrifvars, Gary B. Smith, Kjetil Sunde, Charles D. Deakin, Rudolph 
W. Koster, Koenraad G. Monsieurs, Nikolaos I. Nikolaou. European 
Resuscitation Council Guidelines for Resuscitation 2015: Section 3. 
Adult advanced life support". Resuscitation 2015;95:100 -147.

3. Fields LE, Burt VL, Cutler JA, Hughes J, Roccella EJ, Sorlie P. The 
burden of adult hypertension in the United States 1999 to 2000: A 
rising tide. Hypertension 2004; 44(4):398-404.

4. Gu D, Reynolds K, Wu X, Chen J, Duan X, Muntner P, Huang G, 
Reynolds RF, Su S, Whelton PK, He J. Prevalence, awareness, 
treatment, and control of hypertension in China. Hypertension 2002; 
40(6):920-927.

5. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He 
J. Global burden of hypertension: analysis of worldwide data. 
Lancet 2005; 365: 217-23. 

6. Lawes, C. M., S. Vander Hoorn, and A. Rodgers. Global burden of 
blood-pressure-related disease, 2001. Lancet 2008; 
371(9623):1513-1518.

7. Nawi AM, Mohammad Z, Jetly K, Razak MAA, Ramli NS, Ibadul-
lah WAHW, Ahmad N. The Prevalence and Risk Factors of 
Hypertension among the Urban Population in Southeast Asian 
Countries: A Systematic Review and Meta-Analysis. International 
Journal of Hypertension 2021; https://-
doi.org/10.1155/2021/6657003

8. Mills KT, Stefanescu A, He J. The global epidemiology of hyperten-
sion. Nat Rev Nephrol 16, 223–237 (2020). https://-
doi.org/10.1038/s41581-019-0244-2.

9. Pradeepa R and Mohan V. Hypertension & pre-hypertension in 
developing countries. Indian J Med Res 2008;128:688-690.

10. Bangladesh: Indigenous/Tribal Population and Access to Secondary 
Schools (Draft). Available from: World Bank Document; 
h t t p s : / / d o c u m e n t s 1 . w o r l d b a n k . o r g / c u r a t -
ed/en/627571467997887013/pdf/ [Accessed on 22 November 2023]

11. Fuchs  FD and Whelton PK. High Blood Pressure and Cardiovascu-
lar Disease. Hypertension 2020;75:285–292.

12. Wu C-Y, MD, PhD, Hsiao-Yun Hu, PhD, Yiing-Jenq Chou, MD, 
PhD, Nicole Huang, PhD, Yi-Chang Chou, MS, and Chung-Pin Li, 
MD, PhD High Blood Pressure and All-Cause and Cardiovascular 
Disease Mortalities in Community-Dwelling Older Adults. 
Medicine (Baltimore). 2015 Nov; 94(47): e2160. 

13. He J and Whelton PK. Elevated systolic blood pressure and risk of 
cardiovascular and renal disease: overview of evidence from 
observational epidemiologic studies and randomized controlled 
trials. Am Heart J 1999; 138 (3 Pt 2):211–219. 

14. Stamler J, Stamler R, Neaton JD. Blood pressure, systolic and 
diastolic, and cardiovascular risks. US population data. Arch Intern 
Med 1993; 153:598–615.

15. Stamler J. Blood pressure and high blood pressure: Aspects of risk. 
Hypertension 1991;18 (suppl.):I.95–I.107.

16. National STEPS Survey for Non-communicable Diseases Risk 
Factors in Bangladesh 2018. National Institute of Preventive and 
social medicine & WHO SEARO. Dhaka 2020. Available from: 
https://www.nipsom.gov.bd/news-posts/steps-ncd-rf-survey-re-
port-2018-first-edition/ (accessed 16 July 2020).

17. National Non-Communicable Disease Risk Factors Survey in 
Bangladesh, 2022: according to WHO STEPS approach. Factsheet.

18. Wang Z, Rowley K, Wang Z, Piers L, O'Dea K. Anthropometric 
indices and their relationship with diabetes, hypertension and 
dyslipidemia in Australian Aboriginal people and Torres Strait 
Islanders. Eur J Cardiovasc Prev Rehabil 2007;14(2):172-8.

19. Australian Bureau of Statistics. 4715.0 - national Aboriginal and 
Torres Strait Islander health survey, 2018-19: Smoking. ABS,  2019. 
Available from: https://www.abs.gov.au/AUSSTATS/abs@.ns-
f / L a t e s t p r o d -
ucts/4715.0Main%20Features152018-19?opendocument&tabname
=Summary&prodno=4715.0&issue=2018-19&num=&view=

20. Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, 
Cushman M, de Ferranti S, Despres JP, Fullerton HJ, Howard VJ, 
Huffman MD, Judd SE, Kissela BM, Lackland DT, Lichtman JH, 
Lisabeth LD, Liu S, Mackey RH, Matchar DB, McGuire DK, 
Mohler ER, 3rd, Moy CS, Muntner P, Mussolino ME, Nasir K, 
Neumar RW, Nichol G, Palaniappan L, Pandey DK, Reeves MJ, 
Rodriguez CJ, Sorlie PD, Stein J, Towfighi A, Turan TN, Virani SS, 
Willey JZ, Woo D, Yeh RW, Turner MB, American Heart Associa-
tion Statistics Committee and Stroke Statistics Subcommittee. Heart 
disease and stroke statistics--2015 update: a report from the Ameri-
can Heart Association. Circulation 2015;131:e29–322.

21. Pinto E. Blood pressure and ageing. Postgrad Med J. 2007 
Feb;83(976):109-14. 

22. Franklin SS. Ageing and hypertension: the assessment of blood 
pressure indices in predicting coronary heart disease. J Hypertens 
199917(Suppl 5)S29–S36.

23. Borzecki AM, Wong AT, Hickey EC, et al. Hypertension control: 
how well are we doing? Arch Intern Med 20031632705–2711.

Jubayer S et al.JNHFB Sep 2023



106

107 108

109 110

111 112

113

Table 5: Distribution of the respondents according to demo-
graphic and risk factors of hypertension (n=546)

HTN: Hypertension (BP≥140/90 and/or Medication)

Discussion
Present study addresses the prevalence of hypertension and 
several cardiovascular risk factors in one of the largest 
indigenous tribe, Garo Tribe in Bangladesh. Among the 
respondents, 264 (48.3%) were men and 282(51.6%) were 
women. Mead±SD of age was 47.1±15.0 years. Highest 
number of respondents in the age group of 35-44 years was 
27.5% followed by 45-54, ≤34, 55-64 and ≥65 was 24.0%, 
21.2%, 14.1% and 13.9% respectively (Table 1). 

Mean (95% CI) of systolic and diastolic blood pressure of 1st 
reading were 119.3 (118.0-120.7) and 72.5 (71.5-73.4) mm 
of Hg respectively and 2nd reading  were 117.5 
(116.1-118.8) and 71.7 (70.8-72.7) mm of Hg  respectively. 
Mean (95% CI) of both readings of systolic and diastolic 
blood pressure were 118.4 (117.1-119.8) and 72.1 
(71.2-73.0) mm of Hg respectively (Table 2). Systolic blood 
pressure ≤139 and ≥140 mm of Hg  was 91.2% and 8.8% 
respectively and the diastolic blood pressure ≤89  and ≥90 
mm of Hg were 90.1% and 8.1% respectively by  aneroid 
blood pressure machine. Among the respondents 13.2% had 
hypertension, blood pressure ≥140 and/or ≥90 or have had 
history of taking anti-hypertensive drug (Table 3).  Among 
the study population 72 (13.2%) were hypertensive who 
have blood pressure ≥140 and/or ≥90 or have had history of 
taking anti-hypertensive drug. According to 2018 and 2022 
National STEPS Survey of NCD Risk Factors in Bangla-
desh, 21% and 24% of adult respectively aged ≥18 years 
have hypertension.16,17 Hypertension among the Bangladeshi 
population much higher than the indigenous population of 
Bangladesh. But prevalence reported by Wang et al. 
(2007)18 in their study reported  among Torres Strait Islander 
males was 34.1%, Aboriginal males 26.9%, Torres Strait 

Islander females 12.6% and Aboriginal females 13.0%. In 
2011–13, Australian Bureau of Statistics19 reported that 
one-quarter (25%) of Indigenous adults had high blood 
pressure, a higher rate than that for non-Indigenous adults 
(21%). They also reported that less than 7% of Indigenous 
people aged 18–24 had high blood pressure, increasing to 
more than one-third (36%) of Indigenous people aged 55 
and over,  the proportion of Indigenous people with high 
blood pressure increases by age group. 

Among the respondents, 42.5% were smokers and 35.7% 
were smokeless tobacco users and 61.0% had the habit of 
drinking alcohol (Table 4). Australian Bureau of Statistics19 
reported that about 38.0% of the combined Aboriginal and 
Torres Strait Islander population aged 15 and over were 
daily smokers and they also reported the prevalence of daily 
smoking for people 18 years and over appeared to be similar 
among Aboriginal peoples (40.5%) and Torres Strait Island-
er people (40.6%). The proportion of Aboriginal and Torres 
Strait Islander peoples aged 15 years and over who smoked 
every day was about the same for males (39%) and females 
(36%).

The mean±SD of age of respondents with hypertension was 
50.6±15.7 years compared to that of respondents without 
hypertension was 46.6±14.8 years. This difference is statis-
tically significant (p <0.05). In contrast, variations in sex 
distribution, smoking status, smokeless tobacco use, 
combined tobacco use of both form, and alcohol consump-
tion show no statistically significant differences between 
with and without hypertension (Table 5). Mozaffarian et al. 
(2015)20 reported that hypertension has greater prevalence 
among the elderly. Pinto, (2007)21,  Franklin, (1999)22  and 
Borzecki et al. (2003)23 also reported the higher prevalence 
of hypertension among the aged population. 

Conclusion
This study found prevalence of hypertension among the 
Garo tribal less than that of Bangladeshi general population. 
Despite the lower hypertension rate, this tribal group exhib-
its elevated non-communicable disease risk factors, such as 
tobacco use and  alcohol consumption.  Increase awareness 
regarding hypertension treatment and reduction of risk 
factors requires comprehensive approach to this underprivi-
leged indigenous communities in Bangladesh.
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Introduction
Out-of-hospital cardiac arrest is a global public health issue, 
a life threatening emergency that occurs in approximately 
3.8 million people annually. In 2020 the American Heart 
Association (AHA) updated the total estimated annual 
burden of Out of Hospital Cardiac Arrest (OHCA)more than 
347000 adults.1 In Europe, more than 350,000 patients are 
affected every year. Data from e-MUST study in the greater 
Paris Area showed more than 1 of 20 STEMI presents 
prehospital sudden cardiac arrest (SCA).2

The incidence of OHCA ranges from 28.3 per 100 000 in 
Asia to 54.6 per 100000 population in North America.3

After arrival SCA occurrence is associated with ten-fold 
higher mortality at hospital discharge compared with 
STEMI without SCA. PCI is the strongest survival predic-
tor, leading to a twice lower mortality.4 Ten percent (range, 
6%–22%) of people who experience OHCA can expect to 
survive with a favorable neurological outcome.5

Underlying non-perfusing arrhythmia associated with cardi-
ac arrest are divided into two groups: shockable rhythms 
(ventricular fibrillation/pulseless ventricular tachycardia 
(VF/pVT) and non-shockable rhythms (asystole and pulse-
less electrical activity (PEA). The first monitored rhythm is 

ventricular fibrillation/pulseless ventricular tachycardia in 
approximately 20%, both for in-hospital and out-of-hospital 
cardiac arrests. VF/pVT is typically due to myocardial 
ischaemia or primary cardiac disease whereas pulseless 
electrical activity (PEA) (~50% total) or asystole (~25% 
total), usually is the result of prolonged hypoxia, hypoten-
sion or other severe metabolic derangement from non-cardi-
ac disease.6 Ventricular fibrillation (VF) and pulseless 
ventricular tachycardia (pVT) are amenable to defibrillation 
but deteriorate to non-shockable rhythms over time usually 
ends in death.7 Herein we present a case of an OHCA patient 
who underwent PPCI after prolonged CPR and discharged 
successfully.

Case presentation
This case presents a 48-year-old gentleman, smoker, non-di-
abetic and normotensive, who felt chest pain at his work-
place and was taken by his colleagues to the nearest clinic. 
But his chest pain did not subside and his colleagues decided 
to take him to tertiary cardiac hospital. It took quite a long 
time to reach the hospital because of heavy traffic. Ten 
minutes prior to reaching the hospital the patient collapsed. 
Unfortunately, his colleagues did not know how to provide 
basic life support. But they hurriedly brought the patient into 
the emergency department. After arrival at the emergency 
the patient was found unconscious pulseless with agonizing 
breathing, CPR initiated immediately by the emergency 
team. The airway was secured with rapid sequence endotra-
cheal intubation. After 30 minutes of cardiopulmonary 
resuscitation, the patient had signs of return of spontaneous 
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circulation (ROSC) but it did not last long as he developed 
varying rhythm between VT, VF and PEA. Patient was 
given six 200 joule of biphasic shock with three doses of 
adrenaline and 300 mg bolus of intravenous (IV) 
amiodarone. After 90 minutes of CPR, the patient had 
ROSC. He was put on inotropic support with IV noradrena-
line and dopamine and maintenance dose of amiodarone. He 
was shifted to coronary care unit where he was put on 
mechanical ventilation. His ECG after ROSC showed 
“Shark fin” signs indicating extensive anterior myocardial 
infarction(Figure A,B). His arterial blood gas (ABG) 
showed pH: 7.23, PaO2: 79 mm of Hg; PaCo2: 62; lactic 
acid: 6.2 and base Excess: -6. Bed side Echo revealed left 
ventricular ejection fraction~35%. The size of the pupul was 
5 mm and slightly reacting. The main concern was not only 
coronaries but also neurological outcomes.

The patient was taken to cath lab for PPCI after three hours 
from ROSC. The main reason behind for delay was consent. 
His next of kin (his wife) took time for it. Coronary angio-
gram showed an occluded proximal left anterior descending 
(LAD) coronary artery. LCX was also diseased. A drug 
eluting stent was implanted in culprit lesion (LAD) with 
good reperfusion (Figure C, D, E & F). The patient was kept 
in coronary care unit (CCU) with inotrope support and 
mechanical ventilation. ECG became stable after PPCI 
(Figure G) He was also commenced on IV antibiotics for 
suspected aspiration. Therapeutic hypothermia was not used 
in this patient, but the body temperature was kept in normal 
range. On the 5th day after admission, the patient was 
extubated. He maintained good hemodynamics with 
minimal inotrope support which gradually weaned off. 
Patient was recovering well with satisfactory improvement 
of neurological status. He was eventually discharged from 
hospital on the 12th day of admission.

Discussion
Out of hospital cardiac arrest is a major health problem 
globally. The probability of survival after OHCA can be 
markedly increased if immediate CPR is provided and an 
automated external defibrillator (AED) is used.8,9 The 
success of resuscitation depends on many factors: well-or-
ganized health care, organization of outpatient emergency 
services, but primarily when it comes to OHCA, education 
of the population on basic life support, and early Cardiopul-
monary resuscitation and use of AED (automated external 
defibrillator) are important.

Protocols for cardiopulmonary resuscitation that have been 
used are the guidelines of the European resuscitation Council 
(ERC) and the American Heart Association (AHA). Starting 
a survival chain is invaluable and increases the chances of 
successful resuscitation, with minimal deficits.10, 11

Figure A, B: ECG of the patient after return of spontaneous 
circulation (ROSC); (“Shark fin” sign). Figure C: culprit 
lesion in Proximal LAD; LCX has also significant lesion. 
Figure D: passing of wire through LAD. Figure E: Proximal 
LAD is stented with DES. Figure F: successful revascular-
ization in LAD. Figure G: ECG showing successful revas-
cularization after primary PCI.

The ‘chain of survival’ concept was approved by the Ameri-
can Heart Association (AHA) in 1990 and is used interna-
tionally to describe the series of resuscitation interventions 
required to restore consciousness or other signs of life in an 
OHCA patient. It includes four key ‘links’, namely (i) early 
recognition of OHCA and immediate activation of the Emer-
gency Medical Services (EMS), (ii) immediate, high-quality 
CPR, (iii) Rapid defibrillation within minutes of collapse, 
and (iv) effective advanced EMS and post-resuscitation care.
The probability of survival after OHCA can be markedly 
increased if immediate CPR is provided and an AEDis used.  
Successful resuscitation is considered to be the return of 
temporarily lost vital functions, primarily cardiac ROSC.

In high-income countries survival from OHCA has been 
reported to be between 4.3% and 11%.The incidence of 
OHCA ranges from 28.3 per 100 000 in Asia to 54.6 per 100 
000 population in North America.

In the low to middle income countries the chain of survival 
for OHCA is not well organized and often death occurs 
before reaching hospital as victims do not get basic life 
support. The data are sparse, but show worse survival rate in 
OHCA where chains of care are immature or absent, and 
under resourced. A 2020 scoping review on OHCA in 
low-resource settings reported  survival to discharge rates of 
between 1% and 16.7%, and rates of favourable neurologi-
cal outcome of between 1% and 9.3%.5

Neurological outcome after prolonged cardiac arrest may 
depend on arrest time, including CPR duration7. Major 
indicators for increased survival rate have not changed: 
younger age, VF/VT as initial rhythm, witnessed cardiac 
arrest, by stander CPR, and time lapsed to ROSC, acute 
myocardial infarction as underlying etiology of cardiac 
arrest, and low lactate level on admission are also the best 
predictors of favorable outcome.7,8

Neurological outcome is unpredictable in OHCA patients 
who remain comatose. Targeted temperature management is 
now being practiced in many countries for satisfactory 
neurological outcome.9 But many centers have moved from 
the concept of mild hypothermia to targeting normothermia, 
in other words, strict prevention of fever. In ESC guideline 
temperature control (i.e. continuous monitoring of core 
temperature and active prevention of fever [i.e. >37.7°C]) is 
recommended after either out-of-hospital or in-hospital 
cardiac arrest for adults who remain unresponsive after 
return of spontaneous circulation.

Patients with ROSC and persistent ST-segment elevation 
should, in general, undergo a primary percutaneous coronary 
intervention (PPCI) strategy (immediate coronary angiogram 
and PCI if indicated), based on the overall clinical situation 
and a reasonable benefit/risk ratio. A PPCI strategy is recom-
mended in patients with resuscitated cardiac arrest and an 
ECG with persistent ST-segment elevation (or equivalents).4

In this case the patient was brought in by bystanders(his 
colleagues). Cardiac arrest was witnessed but he did not get 
basic life support before reaching hospital. Important points 
in the management of this patient in emergency department: 
the importance of the chain of survival—CPR done by 
Emergency Medical team immediately after the arrival of 
collapsed patient, persistent CPR despite refractory VF, 
early defibrillation, rapid sequence intubation of the patient 
ensuring oxygenation, continuing advanced cardiac life 
support followed by excellent PCI treatments after ROSC 
and continuing critical care management.

The outcome from this case was clearly unexpected given 
the patient had prolonged nature of resuscitation, particular-
ly given the significant morbidity and mortality associated 
with OHCA. There were numerous favourable factors for 

survival in this case, such as young age, minimal patient 
co-morbidity, witnessed collapse and shockable initial 
rhythm and consideration of early intervention with PPCI as 
STEMI was found after ROSC.
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Introduction
Out-of-hospital cardiac arrest is a global public health issue, 
a life threatening emergency that occurs in approximately 
3.8 million people annually. In 2020 the American Heart 
Association (AHA) updated the total estimated annual 
burden of Out of Hospital Cardiac Arrest (OHCA)more than 
347000 adults.1 In Europe, more than 350,000 patients are 
affected every year. Data from e-MUST study in the greater 
Paris Area showed more than 1 of 20 STEMI presents 
prehospital sudden cardiac arrest (SCA).2

The incidence of OHCA ranges from 28.3 per 100 000 in 
Asia to 54.6 per 100000 population in North America.3

After arrival SCA occurrence is associated with ten-fold 
higher mortality at hospital discharge compared with 
STEMI without SCA. PCI is the strongest survival predic-
tor, leading to a twice lower mortality.4 Ten percent (range, 
6%–22%) of people who experience OHCA can expect to 
survive with a favorable neurological outcome.5

Underlying non-perfusing arrhythmia associated with cardi-
ac arrest are divided into two groups: shockable rhythms 
(ventricular fibrillation/pulseless ventricular tachycardia 
(VF/pVT) and non-shockable rhythms (asystole and pulse-
less electrical activity (PEA). The first monitored rhythm is 

ventricular fibrillation/pulseless ventricular tachycardia in 
approximately 20%, both for in-hospital and out-of-hospital 
cardiac arrests. VF/pVT is typically due to myocardial 
ischaemia or primary cardiac disease whereas pulseless 
electrical activity (PEA) (~50% total) or asystole (~25% 
total), usually is the result of prolonged hypoxia, hypoten-
sion or other severe metabolic derangement from non-cardi-
ac disease.6 Ventricular fibrillation (VF) and pulseless 
ventricular tachycardia (pVT) are amenable to defibrillation 
but deteriorate to non-shockable rhythms over time usually 
ends in death.7 Herein we present a case of an OHCA patient 
who underwent PPCI after prolonged CPR and discharged 
successfully.

Case presentation
This case presents a 48-year-old gentleman, smoker, non-di-
abetic and normotensive, who felt chest pain at his work-
place and was taken by his colleagues to the nearest clinic. 
But his chest pain did not subside and his colleagues decided 
to take him to tertiary cardiac hospital. It took quite a long 
time to reach the hospital because of heavy traffic. Ten 
minutes prior to reaching the hospital the patient collapsed. 
Unfortunately, his colleagues did not know how to provide 
basic life support. But they hurriedly brought the patient into 
the emergency department. After arrival at the emergency 
the patient was found unconscious pulseless with agonizing 
breathing, CPR initiated immediately by the emergency 
team. The airway was secured with rapid sequence endotra-
cheal intubation. After 30 minutes of cardiopulmonary 
resuscitation, the patient had signs of return of spontaneous 

circulation (ROSC) but it did not last long as he developed 
varying rhythm between VT, VF and PEA. Patient was 
given six 200 joule of biphasic shock with three doses of 
adrenaline and 300 mg bolus of intravenous (IV) 
amiodarone. After 90 minutes of CPR, the patient had 
ROSC. He was put on inotropic support with IV noradrena-
line and dopamine and maintenance dose of amiodarone. He 
was shifted to coronary care unit where he was put on 
mechanical ventilation. His ECG after ROSC showed 
“Shark fin” signs indicating extensive anterior myocardial 
infarction(Figure A,B). His arterial blood gas (ABG) 
showed pH: 7.23, PaO2: 79 mm of Hg; PaCo2: 62; lactic 
acid: 6.2 and base Excess: -6. Bed side Echo revealed left 
ventricular ejection fraction~35%. The size of the pupul was 
5 mm and slightly reacting. The main concern was not only 
coronaries but also neurological outcomes.

The patient was taken to cath lab for PPCI after three hours 
from ROSC. The main reason behind for delay was consent. 
His next of kin (his wife) took time for it. Coronary angio-
gram showed an occluded proximal left anterior descending 
(LAD) coronary artery. LCX was also diseased. A drug 
eluting stent was implanted in culprit lesion (LAD) with 
good reperfusion (Figure C, D, E & F). The patient was kept 
in coronary care unit (CCU) with inotrope support and 
mechanical ventilation. ECG became stable after PPCI 
(Figure G) He was also commenced on IV antibiotics for 
suspected aspiration. Therapeutic hypothermia was not used 
in this patient, but the body temperature was kept in normal 
range. On the 5th day after admission, the patient was 
extubated. He maintained good hemodynamics with 
minimal inotrope support which gradually weaned off. 
Patient was recovering well with satisfactory improvement 
of neurological status. He was eventually discharged from 
hospital on the 12th day of admission.

Discussion
Out of hospital cardiac arrest is a major health problem 
globally. The probability of survival after OHCA can be 
markedly increased if immediate CPR is provided and an 
automated external defibrillator (AED) is used.8,9 The 
success of resuscitation depends on many factors: well-or-
ganized health care, organization of outpatient emergency 
services, but primarily when it comes to OHCA, education 
of the population on basic life support, and early Cardiopul-
monary resuscitation and use of AED (automated external 
defibrillator) are important.

Protocols for cardiopulmonary resuscitation that have been 
used are the guidelines of the European resuscitation Council 
(ERC) and the American Heart Association (AHA). Starting 
a survival chain is invaluable and increases the chances of 
successful resuscitation, with minimal deficits.10, 11

Figure A, B: ECG of the patient after return of spontaneous 
circulation (ROSC); (“Shark fin” sign). Figure C: culprit 
lesion in Proximal LAD; LCX has also significant lesion. 
Figure D: passing of wire through LAD. Figure E: Proximal 
LAD is stented with DES. Figure F: successful revascular-
ization in LAD. Figure G: ECG showing successful revas-
cularization after primary PCI.

The ‘chain of survival’ concept was approved by the Ameri-
can Heart Association (AHA) in 1990 and is used interna-
tionally to describe the series of resuscitation interventions 
required to restore consciousness or other signs of life in an 
OHCA patient. It includes four key ‘links’, namely (i) early 
recognition of OHCA and immediate activation of the Emer-
gency Medical Services (EMS), (ii) immediate, high-quality 
CPR, (iii) Rapid defibrillation within minutes of collapse, 
and (iv) effective advanced EMS and post-resuscitation care.
The probability of survival after OHCA can be markedly 
increased if immediate CPR is provided and an AEDis used.  
Successful resuscitation is considered to be the return of 
temporarily lost vital functions, primarily cardiac ROSC.

In high-income countries survival from OHCA has been 
reported to be between 4.3% and 11%.The incidence of 
OHCA ranges from 28.3 per 100 000 in Asia to 54.6 per 100 
000 population in North America.

Ishraquzzaman M et al.JNHFB Sep 2023

In the low to middle income countries the chain of survival 
for OHCA is not well organized and often death occurs 
before reaching hospital as victims do not get basic life 
support. The data are sparse, but show worse survival rate in 
OHCA where chains of care are immature or absent, and 
under resourced. A 2020 scoping review on OHCA in 
low-resource settings reported  survival to discharge rates of 
between 1% and 16.7%, and rates of favourable neurologi-
cal outcome of between 1% and 9.3%.5

Neurological outcome after prolonged cardiac arrest may 
depend on arrest time, including CPR duration7. Major 
indicators for increased survival rate have not changed: 
younger age, VF/VT as initial rhythm, witnessed cardiac 
arrest, by stander CPR, and time lapsed to ROSC, acute 
myocardial infarction as underlying etiology of cardiac 
arrest, and low lactate level on admission are also the best 
predictors of favorable outcome.7,8

Neurological outcome is unpredictable in OHCA patients 
who remain comatose. Targeted temperature management is 
now being practiced in many countries for satisfactory 
neurological outcome.9 But many centers have moved from 
the concept of mild hypothermia to targeting normothermia, 
in other words, strict prevention of fever. In ESC guideline 
temperature control (i.e. continuous monitoring of core 
temperature and active prevention of fever [i.e. >37.7°C]) is 
recommended after either out-of-hospital or in-hospital 
cardiac arrest for adults who remain unresponsive after 
return of spontaneous circulation.

Patients with ROSC and persistent ST-segment elevation 
should, in general, undergo a primary percutaneous coronary 
intervention (PPCI) strategy (immediate coronary angiogram 
and PCI if indicated), based on the overall clinical situation 
and a reasonable benefit/risk ratio. A PPCI strategy is recom-
mended in patients with resuscitated cardiac arrest and an 
ECG with persistent ST-segment elevation (or equivalents).4

In this case the patient was brought in by bystanders(his 
colleagues). Cardiac arrest was witnessed but he did not get 
basic life support before reaching hospital. Important points 
in the management of this patient in emergency department: 
the importance of the chain of survival—CPR done by 
Emergency Medical team immediately after the arrival of 
collapsed patient, persistent CPR despite refractory VF, 
early defibrillation, rapid sequence intubation of the patient 
ensuring oxygenation, continuing advanced cardiac life 
support followed by excellent PCI treatments after ROSC 
and continuing critical care management.

The outcome from this case was clearly unexpected given 
the patient had prolonged nature of resuscitation, particular-
ly given the significant morbidity and mortality associated 
with OHCA. There were numerous favourable factors for 

survival in this case, such as young age, minimal patient 
co-morbidity, witnessed collapse and shockable initial 
rhythm and consideration of early intervention with PPCI as 
STEMI was found after ROSC.
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Introduction
Out-of-hospital cardiac arrest is a global public health issue, 
a life threatening emergency that occurs in approximately 
3.8 million people annually. In 2020 the American Heart 
Association (AHA) updated the total estimated annual 
burden of Out of Hospital Cardiac Arrest (OHCA)more than 
347000 adults.1 In Europe, more than 350,000 patients are 
affected every year. Data from e-MUST study in the greater 
Paris Area showed more than 1 of 20 STEMI presents 
prehospital sudden cardiac arrest (SCA).2

The incidence of OHCA ranges from 28.3 per 100 000 in 
Asia to 54.6 per 100000 population in North America.3

After arrival SCA occurrence is associated with ten-fold 
higher mortality at hospital discharge compared with 
STEMI without SCA. PCI is the strongest survival predic-
tor, leading to a twice lower mortality.4 Ten percent (range, 
6%–22%) of people who experience OHCA can expect to 
survive with a favorable neurological outcome.5

Underlying non-perfusing arrhythmia associated with cardi-
ac arrest are divided into two groups: shockable rhythms 
(ventricular fibrillation/pulseless ventricular tachycardia 
(VF/pVT) and non-shockable rhythms (asystole and pulse-
less electrical activity (PEA). The first monitored rhythm is 

ventricular fibrillation/pulseless ventricular tachycardia in 
approximately 20%, both for in-hospital and out-of-hospital 
cardiac arrests. VF/pVT is typically due to myocardial 
ischaemia or primary cardiac disease whereas pulseless 
electrical activity (PEA) (~50% total) or asystole (~25% 
total), usually is the result of prolonged hypoxia, hypoten-
sion or other severe metabolic derangement from non-cardi-
ac disease.6 Ventricular fibrillation (VF) and pulseless 
ventricular tachycardia (pVT) are amenable to defibrillation 
but deteriorate to non-shockable rhythms over time usually 
ends in death.7 Herein we present a case of an OHCA patient 
who underwent PPCI after prolonged CPR and discharged 
successfully.

Case presentation
This case presents a 48-year-old gentleman, smoker, non-di-
abetic and normotensive, who felt chest pain at his work-
place and was taken by his colleagues to the nearest clinic. 
But his chest pain did not subside and his colleagues decided 
to take him to tertiary cardiac hospital. It took quite a long 
time to reach the hospital because of heavy traffic. Ten 
minutes prior to reaching the hospital the patient collapsed. 
Unfortunately, his colleagues did not know how to provide 
basic life support. But they hurriedly brought the patient into 
the emergency department. After arrival at the emergency 
the patient was found unconscious pulseless with agonizing 
breathing, CPR initiated immediately by the emergency 
team. The airway was secured with rapid sequence endotra-
cheal intubation. After 30 minutes of cardiopulmonary 
resuscitation, the patient had signs of return of spontaneous 

circulation (ROSC) but it did not last long as he developed 
varying rhythm between VT, VF and PEA. Patient was 
given six 200 joule of biphasic shock with three doses of 
adrenaline and 300 mg bolus of intravenous (IV) 
amiodarone. After 90 minutes of CPR, the patient had 
ROSC. He was put on inotropic support with IV noradrena-
line and dopamine and maintenance dose of amiodarone. He 
was shifted to coronary care unit where he was put on 
mechanical ventilation. His ECG after ROSC showed 
“Shark fin” signs indicating extensive anterior myocardial 
infarction(Figure A,B). His arterial blood gas (ABG) 
showed pH: 7.23, PaO2: 79 mm of Hg; PaCo2: 62; lactic 
acid: 6.2 and base Excess: -6. Bed side Echo revealed left 
ventricular ejection fraction~35%. The size of the pupul was 
5 mm and slightly reacting. The main concern was not only 
coronaries but also neurological outcomes.

The patient was taken to cath lab for PPCI after three hours 
from ROSC. The main reason behind for delay was consent. 
His next of kin (his wife) took time for it. Coronary angio-
gram showed an occluded proximal left anterior descending 
(LAD) coronary artery. LCX was also diseased. A drug 
eluting stent was implanted in culprit lesion (LAD) with 
good reperfusion (Figure C, D, E & F). The patient was kept 
in coronary care unit (CCU) with inotrope support and 
mechanical ventilation. ECG became stable after PPCI 
(Figure G) He was also commenced on IV antibiotics for 
suspected aspiration. Therapeutic hypothermia was not used 
in this patient, but the body temperature was kept in normal 
range. On the 5th day after admission, the patient was 
extubated. He maintained good hemodynamics with 
minimal inotrope support which gradually weaned off. 
Patient was recovering well with satisfactory improvement 
of neurological status. He was eventually discharged from 
hospital on the 12th day of admission.

Discussion
Out of hospital cardiac arrest is a major health problem 
globally. The probability of survival after OHCA can be 
markedly increased if immediate CPR is provided and an 
automated external defibrillator (AED) is used.8,9 The 
success of resuscitation depends on many factors: well-or-
ganized health care, organization of outpatient emergency 
services, but primarily when it comes to OHCA, education 
of the population on basic life support, and early Cardiopul-
monary resuscitation and use of AED (automated external 
defibrillator) are important.

Protocols for cardiopulmonary resuscitation that have been 
used are the guidelines of the European resuscitation Council 
(ERC) and the American Heart Association (AHA). Starting 
a survival chain is invaluable and increases the chances of 
successful resuscitation, with minimal deficits.10, 11

Figure A, B: ECG of the patient after return of spontaneous 
circulation (ROSC); (“Shark fin” sign). Figure C: culprit 
lesion in Proximal LAD; LCX has also significant lesion. 
Figure D: passing of wire through LAD. Figure E: Proximal 
LAD is stented with DES. Figure F: successful revascular-
ization in LAD. Figure G: ECG showing successful revas-
cularization after primary PCI.

The ‘chain of survival’ concept was approved by the Ameri-
can Heart Association (AHA) in 1990 and is used interna-
tionally to describe the series of resuscitation interventions 
required to restore consciousness or other signs of life in an 
OHCA patient. It includes four key ‘links’, namely (i) early 
recognition of OHCA and immediate activation of the Emer-
gency Medical Services (EMS), (ii) immediate, high-quality 
CPR, (iii) Rapid defibrillation within minutes of collapse, 
and (iv) effective advanced EMS and post-resuscitation care.
The probability of survival after OHCA can be markedly 
increased if immediate CPR is provided and an AEDis used.  
Successful resuscitation is considered to be the return of 
temporarily lost vital functions, primarily cardiac ROSC.

In high-income countries survival from OHCA has been 
reported to be between 4.3% and 11%.The incidence of 
OHCA ranges from 28.3 per 100 000 in Asia to 54.6 per 100 
000 population in North America.

In the low to middle income countries the chain of survival 
for OHCA is not well organized and often death occurs 
before reaching hospital as victims do not get basic life 
support. The data are sparse, but show worse survival rate in 
OHCA where chains of care are immature or absent, and 
under resourced. A 2020 scoping review on OHCA in 
low-resource settings reported  survival to discharge rates of 
between 1% and 16.7%, and rates of favourable neurologi-
cal outcome of between 1% and 9.3%.5

Neurological outcome after prolonged cardiac arrest may 
depend on arrest time, including CPR duration7. Major 
indicators for increased survival rate have not changed: 
younger age, VF/VT as initial rhythm, witnessed cardiac 
arrest, by stander CPR, and time lapsed to ROSC, acute 
myocardial infarction as underlying etiology of cardiac 
arrest, and low lactate level on admission are also the best 
predictors of favorable outcome.7,8

Neurological outcome is unpredictable in OHCA patients 
who remain comatose. Targeted temperature management is 
now being practiced in many countries for satisfactory 
neurological outcome.9 But many centers have moved from 
the concept of mild hypothermia to targeting normothermia, 
in other words, strict prevention of fever. In ESC guideline 
temperature control (i.e. continuous monitoring of core 
temperature and active prevention of fever [i.e. >37.7°C]) is 
recommended after either out-of-hospital or in-hospital 
cardiac arrest for adults who remain unresponsive after 
return of spontaneous circulation.

Patients with ROSC and persistent ST-segment elevation 
should, in general, undergo a primary percutaneous coronary 
intervention (PPCI) strategy (immediate coronary angiogram 
and PCI if indicated), based on the overall clinical situation 
and a reasonable benefit/risk ratio. A PPCI strategy is recom-
mended in patients with resuscitated cardiac arrest and an 
ECG with persistent ST-segment elevation (or equivalents).4

In this case the patient was brought in by bystanders(his 
colleagues). Cardiac arrest was witnessed but he did not get 
basic life support before reaching hospital. Important points 
in the management of this patient in emergency department: 
the importance of the chain of survival—CPR done by 
Emergency Medical team immediately after the arrival of 
collapsed patient, persistent CPR despite refractory VF, 
early defibrillation, rapid sequence intubation of the patient 
ensuring oxygenation, continuing advanced cardiac life 
support followed by excellent PCI treatments after ROSC 
and continuing critical care management.

The outcome from this case was clearly unexpected given 
the patient had prolonged nature of resuscitation, particular-
ly given the significant morbidity and mortality associated 
with OHCA. There were numerous favourable factors for 

survival in this case, such as young age, minimal patient 
co-morbidity, witnessed collapse and shockable initial 
rhythm and consideration of early intervention with PPCI as 
STEMI was found after ROSC.
 
References
1. Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, 

Carson AP, Chamberlain AM, Chang AR, Cheng S, Delling FN, et 
al; on behalf of the American Heart Association Council on 
Epidemiology and Prevention Statistics Committee and Stroke 
Statistics Subcommittee. Heart disease and stroke statistics—2020 
update: a report from the American Heart Association. Circulation. 
2020; 141:e139–e596. doi: 10.1161/CIR.0000000000000757.

2. Karam N, Bataille S, Marijon E, Giovannetti O, Tafflet M, Savary D, 
Benamer H, Caussin C, Garot P, Juliard JM, Pires V, Boche T, Dupas 
F, Le Bail G, Lamhaut L, Laborne F, Lefort H, Mapouata M, 
Lapostolle F, Spaulding C, Empana JP, Jouven X, Lambert Y; 
e-MUST Study Investigators. Identifying patients at risk for prehospi-
tal sudden cardiac arrest at the early phase of myocardial infarction: 
the e-MUST Study (Evaluation en Médecine d’Urgence des Stratégies 
Thérapeutiques des infarctus du myocarde). Circulation. 2016; 
134:2074–2083. doi: 10.1161/CIRCULATIONAHA.116.022954.

3. Berdowski J, Berg RA, Tijssen JGP. Global incidences of 
out-of-hospital cardiac arrest and survival rates: systematic review 
of 67 prospective studies. Resuscitation 2010;81:1479–87. 
doi:10.1016/j.resuscitation.2010.08.006

4. Dumas F, Cariou A, Silberman SM, Grimaldi D, Vivien B, 
Rosencher J, Empana JP, Carli P, Mira JP, Jouven X, Spaulding C. 
Immediate Percutaneous Coronary Intervention Is Associated With 
Better Survival After Out-of-Hospital Cardiac Arrest. Insights From 
the PROCAT (Parisian Region Out of Hospital Cardiac Arrest) 
Registry. Circ Cardiovasc Interv. 2010;3:200-207.

5. Schnaubelt S., Monsieurs KG, Semeraro F., Schlieber J., Cheng A., 
Bigham BL, Garg R., Finn FC, Greif R. Clinical outcomesfrom 
out-of-Hospitalcardiac arrest in low-resourcesettings – Ascoping 
review. Resuscitation 2020;156:137–45.

6. Sprigings D, Chambers JB. Cardiac Arrest In Hospital. In: D 
Sprigings, JB Chambers, eds 2018.Acute Medicine: A Practical 
Guide to the Management of Medical Emergencies. Chichester, 
UK;Wiley Blackwell. pp.35-45.

7. Oddo M, Ribordy V, Feihl F, Rossetti AO, Schaller MD, Chiole´ro 
R, Liaudet L. Early predictors of outcome in comatose survivors of 
ventricularFibrillation and non-ventricular fibrillation cardiac arrest 
treated With hypothermia: A prospective study.Crit Care Med 
2008;36(8):2296-2301. DOI: 10.1097/CCM.0b013e3181802599.

8. Bashar Aldhoon B, , Melenovsky V, Kettner J, Kautzner J. Clinical 
predictors of outcome in survivors of out-of-hospital cardiac arrest 
treated with hypothermia. Coret vasa2012;(54): e68-e75. 
doi:10.1016/j.crvasa.2012.01.005

9. Hypothermia after Cardiac Arrest Study Group. Mild therapeutic 
hypothermia to improve the neurologic outcome after cardiac arrest. 
N Engl J Med 2002;346:549-56.

10. Kleinman, ME, Brennan EE, Goldberger ZD, Swor RA, Terry M, 
Bobrow BJ, Gazmuri RJ, Travers AH, Rea T. Part 5: Adult Basic life 
support and cardiopulmonary resuscitation quality:   2015 American  
Heart  Association  Guide-lines   for   Cardiopulmonary   Resuscita-
tion   and   Emergency   Cardiovascular  Care.  Circulation. 
2015;132: S414–S435.doi.org/10.1161/CIR.0000000000000259.

11. Jasmeet Soar, Jerry P. Nolan, Bernd W. Böttiger, Gavin D. Perkins, 
Carsten Lott, Pierre Carli, Tommaso Pellis, Claudio Sandroni, Markus 
B. Skrifvars, Gary B. Smith, Kjetil Sunde, Charles D. Deakin, Rudolph 
W. Koster, Koenraad G. Monsieurs, Nikolaos I. Nikolaou. European 
Resuscitation Council Guidelines for Resuscitation 2015: Section 3. 
Adult advanced life support". Resuscitation 2015;95:100 -147.

Ishraquzzaman M et al.Out of Hospital Cardiac Arrest: Survival After Primary Percutaneous Coronary



106

107 108

109 110

111 112

113

Corresponding Author
Dr. Md. Abdul Gofur
Associate Professor, Department of Cardiac Surgery
National Heart Foundation Hospital and Research Institute, Dhaka
Email:gafursbmc30@gmail.com

Introduction
A small aortic root can cause patient–prosthesis mismatch. 
Our concept is similar to the Nicks and Manouguian proce-
dures—to enlarge the fibrous portion of the root and subse-
quently the aortic annulus. The difference is our technique 
radically enlarges the fibrous portion of the aortic root by 
replacing the entire aortomitral curtain with a rectangular 
patch to accommodate an increase of 3 valve sizes from the 
initial assessment without violating the LA or MV. Once the 
aortic annulus was incised, a large patch to repair the aorto-
mitral curtain significantly enlarged the aortic annulus to 
allow a bigger prosthetic valve. Sewing the patch to the 
mitral and aortic annulus is more secure compared with the 
Nicks and Manouguian procedures, which sew the patch to 
the aortomitral curtain—a thin layer of fibrous tissue. We 
recommended a “Y” incision instead of a “T” incision to 
avoid accidental incising the LA or MV since sometimes it 
is difficult to differentiate the aortomitral curtain, mitral 
annulus, and MV. The “Y” incision could be easily extend-
ed below the nadirs of aortic annulus from aortomitral 
curtain without requiring dissecting out of aortic root but 
should not pass the fibrous tissue under nadirs of both left 
and noncoronary sinuses. The rectangular patch could push 

on the left coronary sinus with a potential of distortion of 
left coronary artery. However, the transverse sinus behind 
the rectangular patch allows the patch and left coronary 
sinus to expand posteriorly without significant distortion of 
left coronary artery. Because of this potential risk, we do not 
recommend anything larger than the rectangular patch. In 
summary, our enlargement technique is simple and effective 
for avoiding patient–prosthesis mismatches.

Case Report
In the case study that follows, 61 years old female patient 
presented with complaints of chest pain on exertion. On 
echocardiogram patient had a tri-leaflet aortic valve and 
severe aortic stenosis (AS). The patient had a body height of 
170 cm (5’6”), weight of 79 kg (174 pounds), BMI of 27.5 
kg/m2, and body surface area of 1.95 m2. She had symptom-
atic severe aortic stenosis with a peak gradient of 95 mmHg 
and a mean gradient of 58 mmHg, aortic annulus was17 mm 
and an estimated valve area of 0.72 cm2. The aortic annulus 
was enlarged 3 sizes, from 17 mm to 23 mm to avoid 
Patient-prothetisis mismatch and give optimum benefit. 

Operative Steps 
1. After the heart was arrested, a partial transverse aortot-

omy from L-R commissure post to L-Non commissure 
post was made 1.5 cm above the sinotubular junction, 
leaving the aorta above the left coronary sinus intact. 
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2. The aortic valve was then resected, and the annulus was 
debrided. The annulus was sized to be 17 mm. 

3. Starting from the posterior end of the transverse aortot-
omy, a Y-incision was made through the left-non 
commissure into the aorto-mitral curtain. The Y-inci-
sion was extended underneath the left and noncoronary 
aortic annulus to their respective nadir into the left and 
right fibrous trigone but did not reach the muscular 
portion on the left or the membranous septum on the 
right side. 

4. A rectangular shaped Dacron patch was trimmed to 3.5 
cm in width and was first anchored to the left fibrous 
trigone and then sewn to the aorto-mitral curtain/mitral 
annulus from the left to the right fibrous trigone with 
running 4-0 Prolene suture. The suture line was transi-
tioned to the undermined aortic annulus at the nadir of 
both the left and noncoronary sinuses and then was 
sutured along the longitudinal length of the patch up to 

the level of the transverse aortotomy incision and secured. 
5. The position of the sizer on the patch was marked to 

guide the placement of valve sutures. 
6. The non-pledgetted 2-0 Ethibond sutures were placed 

along the native aortic annulus in a noneverting fashion, 
starting from the right coronary sinus side and from 
outside in on the patch. 

7. The mechanical valve was placed with the ends of the 
two discs facing the left-right commissural post, which 
ensured that the left and right coronary ostia were at the 
sides of the discs. Then all the valve stitches were 
passed through the sewing ring. 

8. The sutures at the nadirs of noncoronary and left 
coronary sinuses, which were the lowest points of the 
aortic annulus, were tied first to seat the valve well and 
to prevent paravalvular leak. A portion of the patch 
beneath the mechanical valve became the new 
aorto-mitral curtain. 

9. The patch, approximately 2 cm above the mechanical 
valve, was trimmed into a triangular shape, like a roof. 

10. An additional longitudinal aortotomy was made 
vertically at the posterior side of the ascending aorta 
from the posterior end of the transverse aortotomy so 
that it matched both sides of the triangular shaped patch. 

11. The aortotomy was then closed with the triangular-shaped 
patch inserted into the longitudinal aortotomy of the 
proximal ascending aorta with a 4-0 Prolene suture.

Discussion 
Rahimtola et al.3 presented for the first time since 1978 the 
issue of prosthesis - patient mismatch which is defined as a 
condition in which the effective surface of the prosthesis is 
less than that of the normal patient valve.

The most accurate and used parameter to define patient - 
prosthesis mismatch (PPM) actually is the indexed prosthet-
ic effective orifice area (iEOA) that is the ratio of the orifice 
area of the prosthesis (EOA) with the patient’s body surface 
area (BSA). Based on these values EOAi ≤ 0.85 cm2/m2 is 
regarded as the threshold for the occurrence of PPM to 
continue with moderate PPM when iEOA value is between 
0.65 cm2/m2-0.85 cm2/m2 and severe when iEOA < 0.65 
cm2/m2. The patient-prosthesis mismatch is common 
phenomenon during aortic valve replacement. The reported 
incidence varies 2-11 %.4,5,6

There are four ways to resolve the problem of mismatch: 
implantation of the stentless prosthesis, homograft, 
autograft and aortic annulus enlargement (AAE).

The first three are associated with an increased operative 
mortality and morbidity. Aortic annulus enlargement 
remains the more simple and reproducible surgical proce-
dure to avoid this phenomenon.

Aortic annulus enlargement is an additional surgical proce-
dure and it is performed in an anatomical area with high risk 
of bleeding. These facts have provoked the debate about the 
impact of this procedure on the early results of aortic valve 
surgery. Aortic annulus enlargement procedure does not 
affect negatively early results of aortic valve surgery in 
terms of hospital mortality and morbidity. Even while, due 
to the complexity of the procedure, cross-clamping and 
cardiopulmonary bypass times are relatively longer than in 
standard aortic valve replacement. In this context Coutinho 
et al recommend strongly the necessity to involve the aortic 
annulus enlargement procedure as part of operating strategy 
whenever is necessary during aortic valve replacement in 
patients with small aortic annulus. These suggestions are 
supported by other authors with a smaller contingent of 
patients operated that have realized aortic annulus enlargement.

There are authors that analysing their results report higher 
mortality and morbidity in the group with AAE. They 
criticise the routine use of the aortic annulus enlargement 
and recommend being careful in the management of patient 
–prosthesis mismatch.

Mayo Clinic presented one of the largest studies where are 
involved 2366 patients in which 10.5 % of patients have 
been the subject of aortic annulus enlargement during aortic 
valve replacement. This study shows that the small number 
of a prosthesis implanted is an independent important risk 
factor in the early operative results while the aortic annulus 
enlargement procedure does not influence perioperative 
mortality and morbidity.

In our case, the aortic cross-clamping and cardiopulmonary 
bypass time were longer in comparison with standard aortic 
valve replacement but the patient did very good in postoper-
ative period. We had no excessive bleeding and unusual 
respiratory assistance, intensive care unit and postoperative 
hospital stay in comparison with standard aortic valve 
replacement. The early postoperative period was very good. 
The patient is in very good health after hospital discharge. 
She is in NYHA class I and does normal life for her age.

In conclusion, aortic annulus enlargement during aortic 
valve replacement according to Y incision at the aortomitral 
curtain and rectangular patch enlarged the aortic root is a 
safe technique that solves the problem of patient- prosthesis 
mismatch.
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dures—to enlarge the fibrous portion of the root and subse-
quently the aortic annulus. The difference is our technique 
radically enlarges the fibrous portion of the aortic root by 
replacing the entire aortomitral curtain with a rectangular 
patch to accommodate an increase of 3 valve sizes from the 
initial assessment without violating the LA or MV. Once the 
aortic annulus was incised, a large patch to repair the aorto-
mitral curtain significantly enlarged the aortic annulus to 
allow a bigger prosthetic valve. Sewing the patch to the 
mitral and aortic annulus is more secure compared with the 
Nicks and Manouguian procedures, which sew the patch to 
the aortomitral curtain—a thin layer of fibrous tissue. We 
recommended a “Y” incision instead of a “T” incision to 
avoid accidental incising the LA or MV since sometimes it 
is difficult to differentiate the aortomitral curtain, mitral 
annulus, and MV. The “Y” incision could be easily extend-
ed below the nadirs of aortic annulus from aortomitral 
curtain without requiring dissecting out of aortic root but 
should not pass the fibrous tissue under nadirs of both left 
and noncoronary sinuses. The rectangular patch could push 

on the left coronary sinus with a potential of distortion of 
left coronary artery. However, the transverse sinus behind 
the rectangular patch allows the patch and left coronary 
sinus to expand posteriorly without significant distortion of 
left coronary artery. Because of this potential risk, we do not 
recommend anything larger than the rectangular patch. In 
summary, our enlargement technique is simple and effective 
for avoiding patient–prosthesis mismatches.

Case Report
In the case study that follows, 61 years old female patient 
presented with complaints of chest pain on exertion. On 
echocardiogram patient had a tri-leaflet aortic valve and 
severe aortic stenosis (AS). The patient had a body height of 
170 cm (5’6”), weight of 79 kg (174 pounds), BMI of 27.5 
kg/m2, and body surface area of 1.95 m2. She had symptom-
atic severe aortic stenosis with a peak gradient of 95 mmHg 
and a mean gradient of 58 mmHg, aortic annulus was17 mm 
and an estimated valve area of 0.72 cm2. The aortic annulus 
was enlarged 3 sizes, from 17 mm to 23 mm to avoid 
Patient-prothetisis mismatch and give optimum benefit. 

Operative Steps 
1. After the heart was arrested, a partial transverse aortot-

omy from L-R commissure post to L-Non commissure 
post was made 1.5 cm above the sinotubular junction, 
leaving the aorta above the left coronary sinus intact. 

2. The aortic valve was then resected, and the annulus was 
debrided. The annulus was sized to be 17 mm. 

3. Starting from the posterior end of the transverse aortot-
omy, a Y-incision was made through the left-non 
commissure into the aorto-mitral curtain. The Y-inci-
sion was extended underneath the left and noncoronary 
aortic annulus to their respective nadir into the left and 
right fibrous trigone but did not reach the muscular 
portion on the left or the membranous septum on the 
right side. 

4. A rectangular shaped Dacron patch was trimmed to 3.5 
cm in width and was first anchored to the left fibrous 
trigone and then sewn to the aorto-mitral curtain/mitral 
annulus from the left to the right fibrous trigone with 
running 4-0 Prolene suture. The suture line was transi-
tioned to the undermined aortic annulus at the nadir of 
both the left and noncoronary sinuses and then was 
sutured along the longitudinal length of the patch up to 

the level of the transverse aortotomy incision and secured. 
5. The position of the sizer on the patch was marked to 

guide the placement of valve sutures. 
6. The non-pledgetted 2-0 Ethibond sutures were placed 

along the native aortic annulus in a noneverting fashion, 
starting from the right coronary sinus side and from 
outside in on the patch. 

7. The mechanical valve was placed with the ends of the 
two discs facing the left-right commissural post, which 
ensured that the left and right coronary ostia were at the 
sides of the discs. Then all the valve stitches were 
passed through the sewing ring. 

8. The sutures at the nadirs of noncoronary and left 
coronary sinuses, which were the lowest points of the 
aortic annulus, were tied first to seat the valve well and 
to prevent paravalvular leak. A portion of the patch 
beneath the mechanical valve became the new 
aorto-mitral curtain. 

9. The patch, approximately 2 cm above the mechanical 
valve, was trimmed into a triangular shape, like a roof. 

10. An additional longitudinal aortotomy was made 
vertically at the posterior side of the ascending aorta 
from the posterior end of the transverse aortotomy so 
that it matched both sides of the triangular shaped patch. 

11. The aortotomy was then closed with the triangular-shaped 
patch inserted into the longitudinal aortotomy of the 
proximal ascending aorta with a 4-0 Prolene suture.

Discussion 
Rahimtola et al.3 presented for the first time since 1978 the 
issue of prosthesis - patient mismatch which is defined as a 
condition in which the effective surface of the prosthesis is 
less than that of the normal patient valve.

The most accurate and used parameter to define patient - 
prosthesis mismatch (PPM) actually is the indexed prosthet-
ic effective orifice area (iEOA) that is the ratio of the orifice 
area of the prosthesis (EOA) with the patient’s body surface 
area (BSA). Based on these values EOAi ≤ 0.85 cm2/m2 is 
regarded as the threshold for the occurrence of PPM to 
continue with moderate PPM when iEOA value is between 
0.65 cm2/m2-0.85 cm2/m2 and severe when iEOA < 0.65 
cm2/m2. The patient-prosthesis mismatch is common 
phenomenon during aortic valve replacement. The reported 
incidence varies 2-11 %.4,5,6

There are four ways to resolve the problem of mismatch: 
implantation of the stentless prosthesis, homograft, 
autograft and aortic annulus enlargement (AAE).

The first three are associated with an increased operative 
mortality and morbidity. Aortic annulus enlargement 
remains the more simple and reproducible surgical proce-
dure to avoid this phenomenon.

Aortic annulus enlargement is an additional surgical proce-
dure and it is performed in an anatomical area with high risk 
of bleeding. These facts have provoked the debate about the 
impact of this procedure on the early results of aortic valve 
surgery. Aortic annulus enlargement procedure does not 
affect negatively early results of aortic valve surgery in 
terms of hospital mortality and morbidity. Even while, due 
to the complexity of the procedure, cross-clamping and 
cardiopulmonary bypass times are relatively longer than in 
standard aortic valve replacement. In this context Coutinho 
et al recommend strongly the necessity to involve the aortic 
annulus enlargement procedure as part of operating strategy 
whenever is necessary during aortic valve replacement in 
patients with small aortic annulus. These suggestions are 
supported by other authors with a smaller contingent of 
patients operated that have realized aortic annulus enlargement.

There are authors that analysing their results report higher 
mortality and morbidity in the group with AAE. They 
criticise the routine use of the aortic annulus enlargement 
and recommend being careful in the management of patient 
–prosthesis mismatch.

Mayo Clinic presented one of the largest studies where are 
involved 2366 patients in which 10.5 % of patients have 
been the subject of aortic annulus enlargement during aortic 
valve replacement. This study shows that the small number 
of a prosthesis implanted is an independent important risk 
factor in the early operative results while the aortic annulus 
enlargement procedure does not influence perioperative 
mortality and morbidity.

In our case, the aortic cross-clamping and cardiopulmonary 
bypass time were longer in comparison with standard aortic 
valve replacement but the patient did very good in postoper-
ative period. We had no excessive bleeding and unusual 
respiratory assistance, intensive care unit and postoperative 
hospital stay in comparison with standard aortic valve 
replacement. The early postoperative period was very good. 
The patient is in very good health after hospital discharge. 
She is in NYHA class I and does normal life for her age.

In conclusion, aortic annulus enlargement during aortic 
valve replacement according to Y incision at the aortomitral 
curtain and rectangular patch enlarged the aortic root is a 
safe technique that solves the problem of patient- prosthesis 
mismatch.
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Introduction
A small aortic root can cause patient–prosthesis mismatch. 
Our concept is similar to the Nicks and Manouguian proce-
dures—to enlarge the fibrous portion of the root and subse-
quently the aortic annulus. The difference is our technique 
radically enlarges the fibrous portion of the aortic root by 
replacing the entire aortomitral curtain with a rectangular 
patch to accommodate an increase of 3 valve sizes from the 
initial assessment without violating the LA or MV. Once the 
aortic annulus was incised, a large patch to repair the aorto-
mitral curtain significantly enlarged the aortic annulus to 
allow a bigger prosthetic valve. Sewing the patch to the 
mitral and aortic annulus is more secure compared with the 
Nicks and Manouguian procedures, which sew the patch to 
the aortomitral curtain—a thin layer of fibrous tissue. We 
recommended a “Y” incision instead of a “T” incision to 
avoid accidental incising the LA or MV since sometimes it 
is difficult to differentiate the aortomitral curtain, mitral 
annulus, and MV. The “Y” incision could be easily extend-
ed below the nadirs of aortic annulus from aortomitral 
curtain without requiring dissecting out of aortic root but 
should not pass the fibrous tissue under nadirs of both left 
and noncoronary sinuses. The rectangular patch could push 

on the left coronary sinus with a potential of distortion of 
left coronary artery. However, the transverse sinus behind 
the rectangular patch allows the patch and left coronary 
sinus to expand posteriorly without significant distortion of 
left coronary artery. Because of this potential risk, we do not 
recommend anything larger than the rectangular patch. In 
summary, our enlargement technique is simple and effective 
for avoiding patient–prosthesis mismatches.

Case Report
In the case study that follows, 61 years old female patient 
presented with complaints of chest pain on exertion. On 
echocardiogram patient had a tri-leaflet aortic valve and 
severe aortic stenosis (AS). The patient had a body height of 
170 cm (5’6”), weight of 79 kg (174 pounds), BMI of 27.5 
kg/m2, and body surface area of 1.95 m2. She had symptom-
atic severe aortic stenosis with a peak gradient of 95 mmHg 
and a mean gradient of 58 mmHg, aortic annulus was17 mm 
and an estimated valve area of 0.72 cm2. The aortic annulus 
was enlarged 3 sizes, from 17 mm to 23 mm to avoid 
Patient-prothetisis mismatch and give optimum benefit. 

Operative Steps 
1. After the heart was arrested, a partial transverse aortot-

omy from L-R commissure post to L-Non commissure 
post was made 1.5 cm above the sinotubular junction, 
leaving the aorta above the left coronary sinus intact. 

2. The aortic valve was then resected, and the annulus was 
debrided. The annulus was sized to be 17 mm. 

3. Starting from the posterior end of the transverse aortot-
omy, a Y-incision was made through the left-non 
commissure into the aorto-mitral curtain. The Y-inci-
sion was extended underneath the left and noncoronary 
aortic annulus to their respective nadir into the left and 
right fibrous trigone but did not reach the muscular 
portion on the left or the membranous septum on the 
right side. 

4. A rectangular shaped Dacron patch was trimmed to 3.5 
cm in width and was first anchored to the left fibrous 
trigone and then sewn to the aorto-mitral curtain/mitral 
annulus from the left to the right fibrous trigone with 
running 4-0 Prolene suture. The suture line was transi-
tioned to the undermined aortic annulus at the nadir of 
both the left and noncoronary sinuses and then was 
sutured along the longitudinal length of the patch up to 

the level of the transverse aortotomy incision and secured. 
5. The position of the sizer on the patch was marked to 

guide the placement of valve sutures. 
6. The non-pledgetted 2-0 Ethibond sutures were placed 

along the native aortic annulus in a noneverting fashion, 
starting from the right coronary sinus side and from 
outside in on the patch. 

7. The mechanical valve was placed with the ends of the 
two discs facing the left-right commissural post, which 
ensured that the left and right coronary ostia were at the 
sides of the discs. Then all the valve stitches were 
passed through the sewing ring. 

8. The sutures at the nadirs of noncoronary and left 
coronary sinuses, which were the lowest points of the 
aortic annulus, were tied first to seat the valve well and 
to prevent paravalvular leak. A portion of the patch 
beneath the mechanical valve became the new 
aorto-mitral curtain. 

9. The patch, approximately 2 cm above the mechanical 
valve, was trimmed into a triangular shape, like a roof. 

10. An additional longitudinal aortotomy was made 
vertically at the posterior side of the ascending aorta 
from the posterior end of the transverse aortotomy so 
that it matched both sides of the triangular shaped patch. 

11. The aortotomy was then closed with the triangular-shaped 
patch inserted into the longitudinal aortotomy of the 
proximal ascending aorta with a 4-0 Prolene suture.

Discussion 
Rahimtola et al.3 presented for the first time since 1978 the 
issue of prosthesis - patient mismatch which is defined as a 
condition in which the effective surface of the prosthesis is 
less than that of the normal patient valve.

The most accurate and used parameter to define patient - 
prosthesis mismatch (PPM) actually is the indexed prosthet-
ic effective orifice area (iEOA) that is the ratio of the orifice 
area of the prosthesis (EOA) with the patient’s body surface 
area (BSA). Based on these values EOAi ≤ 0.85 cm2/m2 is 
regarded as the threshold for the occurrence of PPM to 
continue with moderate PPM when iEOA value is between 
0.65 cm2/m2-0.85 cm2/m2 and severe when iEOA < 0.65 
cm2/m2. The patient-prosthesis mismatch is common 
phenomenon during aortic valve replacement. The reported 
incidence varies 2-11 %.4,5,6

There are four ways to resolve the problem of mismatch: 
implantation of the stentless prosthesis, homograft, 
autograft and aortic annulus enlargement (AAE).

The first three are associated with an increased operative 
mortality and morbidity. Aortic annulus enlargement 
remains the more simple and reproducible surgical proce-
dure to avoid this phenomenon.

Aortic annulus enlargement is an additional surgical proce-
dure and it is performed in an anatomical area with high risk 
of bleeding. These facts have provoked the debate about the 
impact of this procedure on the early results of aortic valve 
surgery. Aortic annulus enlargement procedure does not 
affect negatively early results of aortic valve surgery in 
terms of hospital mortality and morbidity. Even while, due 
to the complexity of the procedure, cross-clamping and 
cardiopulmonary bypass times are relatively longer than in 
standard aortic valve replacement. In this context Coutinho 
et al recommend strongly the necessity to involve the aortic 
annulus enlargement procedure as part of operating strategy 
whenever is necessary during aortic valve replacement in 
patients with small aortic annulus. These suggestions are 
supported by other authors with a smaller contingent of 
patients operated that have realized aortic annulus enlargement.

There are authors that analysing their results report higher 
mortality and morbidity in the group with AAE. They 
criticise the routine use of the aortic annulus enlargement 
and recommend being careful in the management of patient 
–prosthesis mismatch.

Mayo Clinic presented one of the largest studies where are 
involved 2366 patients in which 10.5 % of patients have 
been the subject of aortic annulus enlargement during aortic 
valve replacement. This study shows that the small number 
of a prosthesis implanted is an independent important risk 
factor in the early operative results while the aortic annulus 
enlargement procedure does not influence perioperative 
mortality and morbidity.

In our case, the aortic cross-clamping and cardiopulmonary 
bypass time were longer in comparison with standard aortic 
valve replacement but the patient did very good in postoper-
ative period. We had no excessive bleeding and unusual 
respiratory assistance, intensive care unit and postoperative 
hospital stay in comparison with standard aortic valve 
replacement. The early postoperative period was very good. 
The patient is in very good health after hospital discharge. 
She is in NYHA class I and does normal life for her age.

In conclusion, aortic annulus enlargement during aortic 
valve replacement according to Y incision at the aortomitral 
curtain and rectangular patch enlarged the aortic root is a 
safe technique that solves the problem of patient- prosthesis 
mismatch.
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