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Abstract
Objectives This study aimed to examine the prevalence
and distribution in the comorbidity of non-communicable
diseases (NCDs) among the adult population in Bangladesh
by measures of socioeconomic status (SES).
Design This was a cross-sectional study.
Setting This study used Bangladesh Demographic and
Health Survey 2011 data.
Participants Total 8763 individuals aged ≥35 years were
included.
Primary and secondary outcome measures The
primary outcome measures were diabetes mellitus (DM),
hypertension (HTN) and overweight/obesity. The study
further assesses factors (in particular SES) associated with
these comorbidities (DM, HTN and overweight/obesity).
Results Of 8763 adults, 12% had DM, 27% HTN and 22%
were overweight/obese (body mass index ≥23 kg/m2). Just
over 1% of the sample had all three conditions, 3% had
both DM and HTN, 3% DM and overweight/obesity and 7%
HTN and overweight/obesity. DM, HTN and overweight/
obesity were more prevalent those who had higher
education, were non-manual workers, were in the richer
to richest SES and lived in urban settings. Individuals in
higher SES groups were also more likely to suffer from
comorbidities. In the multivariable analysis, it was found
that individual belonging to the richest wealth quintile had
the highest odds of having HTN (adjusted OR (AOR) 1.49,
95% CI 1.29 to 1.72), DM (AOR 1.63, 95% CI 1.25 to 2.14)
and overweight/obesity (AOR 4.3, 95% CI 3.32 to 5.57).
Conclusions In contrast to more affluent countries,
individuals with NCDs risk factors and comorbidities are
more common in higher SES individuals. Public health
approaches must consider this social patterning in tackling
NCDs in the country.

Introduction
According to the Global Burden of Disease
report, non-communicable diseases (NCDs)
are the leading cause of death worldwide1–3
and that 80% of this NCDs mortality actually
occurs in low-income and middle-income
countries (LMICs).4–6 Similarly, the 2014

Strengths and limitations of this study
►► The biggest strength of the study is that it used

a large dataset nationally representative of the
Bangladesh population, collected using measures
that have been designed and validated through previous data collections in the country.
►► Data collection included clinical measures of blood
pressure, blood glucose concentration, body weight
and height collected by a health technician.
►► The main weakness of the study is that it is
cross-sectional in nature, meaning that only associations can be inferred and causality cannot be
determined.

NCDs global status report showed that of
58 million deaths that occurred globally in
2012, 38 million—almost two-thirds—were
due to NCDs, with these deaths most due to
the four most common NCDs: cardiovascular
diseases, cancers, diabetes mellitus (DM)
and chronic lung diseases.7 In addition, the
report showed that more than 40% of these
deaths (16 million) occurred were in individuals under the age of 70 years, often referred
to as premature deaths.7 Deaths at younger
ages may be a greater demonstration of its
burden, as many consider them preventable.
It is alarming, therefore, that the majority of
premature deaths (82%) occur in LMICs,
with this problem likely to increase if appropriate preventative actions are not taken at a
population level.
Like many LMICs, Bangladesh is undergoing rapid urbanisation with changing
patterns of diseases among the population,8 9
with some suggesting that the country is at
an advanced phase of the third stage of the
epidemiological transition, with deaths from
NCDs expected to increase rapidly in the
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(male: 4524, female: 4311)22. We included 8763 cases in
our analytical sample, after excluding cases with missing
values.
Measurements of outcomes
A data collection team, including a health technician,
measured blood pressure, blood glucose concentration,
body weight and height using standard methods.21 DM
was defined as a fasting blood glucose (FBG) level greater
than or equal to 7.0 mmol/L or self-reported DM medication use23. Body mass index (BMI) was calculated as weight
(kg)/height (m2). We used Asian-specific BMI cut-offs to
define underweight as ≥18.5 kg/m2 and overweight and
obese (higher BMI) as ≥23 kg/m2.24 HTN was defined as
systolic blood pressure (SBP) ≥140 mm Hg and diastolic
blood pressure (DBP) ≥90 mm Hg or self-reported antihypertensive medication use during the survey.21 We then
categorised comorbidity into four groups such as respondents having DM and HTN (group A), DM and overweight/obesity(group B), HTN and overweight/obesity
(group C) and group D in which individuals had all three
conditions (DM, HTN and overweight/obesity).
Sociodemographic factors
We categorised age as older (defined as 56 years and
above) and younger (35–55 years).25 Education status

Table 1

General characteristics of the study population

Variables

n

%

Sex
 Male

4480

51.13

 Female

4283

48.87

 Younger

3603

55.77

 Older

2858

44.23

592

6.75

 Secondary

1129

12.88

 Primary

1634

18.64

 No education, preschool

5409

61.72

 Manual

2142

24.89

 Non-manual

6464

75.11

 Poorest

1696

19.36

 Poorer

1671

19.06

 Middle

1692

19.31

 Richer

1784

20.35

 Richest

1921

21.92

6623
2140

75.58
24.42

Age

Education
 College or higher

Methods
Study design
This study used data from the 2011 BDHS. The 2011
BDHS is a cross-sectional nationally representative survey
that was conducted between July and December 2011
through the collaboration of the National Institute of
Population Research and Training, ICF International
(USA), and Mitra and Associates. Participants in the
BDHS were selected using probability sampling based on
a two-stage cluster sample of households, and stratified by
rural and urban areas in the seven administrative regions
of Bangladesh. The detailed protocol and methods have
been published previously.21 In brief, 17 500 households
were surveyed, of which one in three households were
randomly selected for biomarker measurement (blood
glucose, blood pressure). All men and women age 35 years
and above were eligible for the biomarker measures, with
these collected from a final sample of 8835 individuals
2

Occupation

Wealth index

Place of residence
 Rural
 Urban
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coming years.10 This increasing mortality from NCDs
in the country is supported by high prevalence of the
medical risk factors associated with NCDs. A recent WHO
STEPS survey in Bangladesh reported that 21% of the
population had hypertension (HTN), 26% were overweight and 5% had documented DM.11
These high prevalence figures raise concerns of
comorbidity, in which individuals suffer from more
than one of the risk factors at a time, with this thought
to be highly predictive of end point diseases, disability
and death.12 There is evidence of comorbidity risk for
factors including obesity, DM and HTN, predominantly
coming from industrialised countries13–15 and LMICs16–18;
however, evidence on NCDs comorbidity scants in Bangladesh. This is important as the patterning of NCDs is not
uniform across countries of different income classification, with a higher prevalence of some NCDs risk factors,
such as DM, found in higher socioeconomic groups in
many studies in LMICs, contradicting those from higher
income countries.19
With the development of a double burden from both
overnutrition and undernutrition in these LMICs, understanding comorbidity and their correlates is important
if we are to develop NCDs preventative policies contextualised for these countries. Despite the availability of
nationwide survey data in Bangladesh, the prevalence,
and in particular, the comorbidity of NCDs medical risk
factors remains unmapped. This understanding of the
burden and patterning of NCDs and their risk factors is
important if Bangladesh is able to meet the Sustainable
Development Goals target of reducing premature death
from NCDs by one-third by 2030.20
This study used 2011 Bangladesh Demographic and
Health Survey (BDHS) data to estimate the prevalence
and pattern of NCDs risk factors and comorbidity among
the general population aged 35 years and older, as well
as determining their sociodemographic patterning and
possible predictors of comorbidity.

Open access

was characterised into four levels: (1) no education and
preschool education, (2) primary, (3) secondary and (4)
college or higher. We categorised occupation as manual
or non-manual worker and used principal component
analysis to determine a wealth index was as described in
the BDHS 2011 report.21 Place of residence (urban and
rural) and sex (male and female) were also included as
important factors.
Statistical analysis
HTN, DM, overweight/obesity and all possible combinations of the comorbidity conditions were the main
outcomes of interest. For analysis purposes, all outcomes

Figure 2

Patient involvement
Patients were not involved in the study.

Findings
The study population (n=8763) comprised 51% males,
around 56% were 56 years of age or older, 62% reported
no education, 25% were in manual employment and 76%
lived in rural locations (table 1).

Prevalence of diabetes, hypertension, overweight and comorbidity by sex among Bangladeshi adults.
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Figure 1 Scatter plot between age with blood glucose,
systolic blood pressure, diastolic blood pressure and
BMI. BMI, body mass index; DM, diabetes mellitus; HTN,
hypertension.

were dichotomised into persons with or without the risk
factor. Sex, age, education, occupation, wealth index and
place of residence were included in analysis as independent variables. We calculated the weighted prevalence of
DM, HTN, overweight/obesity through percentage in
the sample and used modified Poisson regression (PR)
models with robust error variance to calculate prevalence ratios (PRs) and 95% CI for DM, HTN and overweight. These analyses were adjusted for cluster and
sample weight and were done using IBM SPSS Statistics
21.0 (IBM, Released 2012.). We also calculated the power
to assess whether the existing sample size is enough for
performing the multivariable regression models. The
variables sex, age, education, occupation are control variables and not of primary research interest. The variable
wealth index is our primary interest to assess the association with the joint estimates of NCDs. We have converted
the log (PR) to calculate the effect size by the formula
d=log (PR)×(√3/π). The primary research hypothesis
was to test the wealth index from poorer to richest groups
with the joint estimate of NCDs in the regression equation. We have considered the power 0.90, level of significance 0.05, calculated effect size from PR and then we
get the estimated sample size for each model of each
outcome which covers the existing sample size of our
analysis. We have performed the power analysis using
G*Power software. The authors followed the guidelines
outlined in the Strengthening the Reporting of Observational Studies in Epidemiology statement in writing the
manuscript (online supplementary file 1).
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14.7 (12.9 to 16.7)

Age
 Younger

 Older

11.6 (10.2 to 13.3)

 Primary

 Richest

 Urban
 Rural

16.5 (14.6 to 18.5)
10.3 (9.3 to 11.3)

20.8 (18.6 to 23.3)

 Richer

Place of residence

8.2 (6.7 to 9.9)

11.8 (9.9 to 14)

 Middle

8.1 (6.4 to 10.2)

 Poorer

33.3 (31.1 to 35.5)
25.3 (23.5 to 27.1)

38.6 (36.3 to 41.1)

28.8 (26.4 to 31.3)

24.2 (21.9 to 26.6)

22.6 (20 to 25.4)

20.6 (18.3 to 23.1)

31.5 (29.8 to 33.1)

13.4 (12.3 to 14.6)

8.4 (6.9 to 10.2)

14.4 (12.7 to 16.3)

28 (26.1 to 30)

23.6 (21.4 to 25.9)

27.5 (24.9 to 30.3)

33.1 (29.4 to 37)

38.7 (36.3 to 41.2)

19.2 (17.4 to 21.1)

6.8 (5.6 to 8.2)

 Poorest

Wealth index

 Non-manual

 Manual

Occupation

9.5 (8.3 to 10.8)

13.3 (11.4 to 15.4)

 Secondary

 No education,
preschool

22 (18.7 to 25.8)

 Higher

Education

10.2 (9 to 11.5)

Variables

Hypertension
(%, 95% CI)

37.4 (34.3 to 40.7)
17.1 (15.6 to 18.6)

47.9 (44.8 to 51)

27.8 (24.7 to 31.1)

14.6 (12.3 to 17.2)

10.4 (8.6 to 12.7)

6.6 (5.2 to 8.5)

27.7 (25.8 to 29.6)

10.5 (9.2 to 12.1)

13.3 (11.9 to 15)

21 (18.6 to 23.6)

29.7 (26.4 to 33.2)

53.9 (49 to 58.8)

18 (16.2 to 20)

24.6 (22.7 to 26.5)

Overweight/
Obesity
(%, 95% CI)

6 (4.9 to 7.3)
2.7 (2.2 to 3.3)

8.3 (6.8 to 10)

3.5 (2.6 to 4.7)

2 (1.3 to 2.9)

1.7 (1 to 2.8)

1.7 (1.1 to 2.6)

4.3 (3.7 to 5)

1 (0.6 to 1.6)

2.5 (1.9 to 3.1)

3.2 (2.5 to 4.3)

4.8 (3.7 to 6.1)

7.7 (5.6 to 10.6)

5 (4.1 to 6.1)

2.2 (1.7 to 2.9)

Group-A
(%, 95% CI)
(diabetes and
hypertension)

Weighted prevalence of individual conditions and comorbidities by characteristics

5.5 (4.4 to 6.8)
1.7 (1.2 to 2.3)

8 (6.5 to 9.8)

2.5 (1.8 to 3.5)

1 (0.5 to 1.8)

0.5 (0.2 to 1.2)

0.6 (0.3 to 1.4)

3.2 (2.6 to 3.9)

0.8 (0.4 to 1.3)

1.2 (0.9 to 1.8)

2.5 (1.9 to 3.4)

3.6 (2.6 to 4.8)

8.6 (6.4 to 11.4)

3.3 (2.5 to 4.3)

3.5 (2.8 to 4.4)

Group-B
(%, 95% CI)
(diabetes and
overweight/obesity)

12.9 (11.3 to 14.6)
5.4 (4.7 to 6.3)

17.6 (15.6 to 19.7)

9.3 (7.9 to 11)

3.4 (2.5 to 4.7)

2.9 (2.1 to 4)

2.2 (1.5 to 3.3)

8.8 (7.9 to 9.8)

2.7 (2 to 3.5)

5.2 (4.4 to 6.1)

7.1 (5.8 to 8.5)

7.8 (6.3 to 9.8)

17.5 (14.5 to 21)

10.1 (8.8 to 11.5)

8.5 (7.4 to 9.8)

Group-C
(%, 95% CI)
(hypertension and
overweight/obesity)

3.1 (2.3 to 4.2)
0.8 (0.5 to 1.3)

4.3 (3.2 to 5.7)

1.2 (0.7 to 1.9)

0.4 (0.2 to 1.1)

0.3 (0.1 to 0.9)

0.4 (0.1 to 1.1)

1.7 (1.3 to 2.2)

0.4 (0.2 to 0.9)

0.8 (0.5 to 1.3)

1.2 (0.8 to 1.8)

1.8 (1.1 to 2.9)

4.3 (2.8 to 6.5)

2.3 (1.6 to 3.2)

1.4 (1 to 2)

Group-D
(%, 95% CI)
(diabetes,
hypertension and
overweight/obesity
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(%, 95% CI)
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Diabetes

Hypertension

Overweight/obesity

Variables

PR (95% CI)

PR (95% CI)

PR (95% CI)

Sex
 Female

0.89 (0.74 to 1.08)

0.59 (0.53 to 0.65)*

0.7 (0.62 to 0.79)*

 Male

Ref

Ref

Ref

 Older

1.48 (1.26 to 1.73)*

1.72 (1.56 to 1.88)*

0.75 (0.67 to 0.83)*

 Younger

Ref

Ref

Ref

 College or higher

1.71 (1.32 to 2.23)*

1.36 (1.15 to 1.61)*

2.11 (1.79 to 2.5)*

 Secondary

1.16 (0.92 to 1.48)

1.13 (0.99 to 1.28)

1.56 (1.34 to 1.83)*

 Primary

1.21 (0.99 to 1.48)

0.97 (0.87 to 1.08)

1.29 (1.12 to 1.5)*

 No education, preschool

Ref

Ref

Ref

 Non-manual‡

1.54 (1.24 to 1.91)*

1.46 (1.28 to 1.68)*

1.62 (1.39 to 1.90)*

 Manual

Ref

Ref

Ref

 Richest

1.63 (1.25 to 2.14)*

1.49 (1.29 to 1.72)*

4.3 (3.32 to 5.57)*

 Richer

1.04 (0.79 to 1.35)

1.24 (1.08 to 1.42)*

3.07 (2.39 to 3.95)*

 Middle

0.77 (0.58 to 1.03)

1.05 (0.91 to 1.21)

1.8 (1.38 to 2.36)*

 Poorer

0.94 (0.71 to 1.24)

1.01 (0.87 to 1.16)

1.45 (1.09 to 1.92)*

 Poorest

Ref

Ref

Ref

1.1 (0.92 to 1.32)
Ref

1.05 (0.95 to 1.15)
Ref

1.09 (0.98 to 1.21)
Ref

Age†

Education

Occupation

Wealth index

Place of residence
 Urban
 Rural

*Statistical significance at p<0.05.
†Younger (35–55 years) and older (56 years or older).22
‡Non-manual category included sedentary workers, professionals (eg, doctors, teachers, etc), housewives, retired persons, those unable to
work and unemployed.23

Among the sample, 12% had DM, 27% had HTN and
22% were classified as overweight/obesity (BMI ≥23 kg/
m2). The probability of having DM and HTN increased
by increasing age group, while the probability of being
overweight/obesity was higher in the younger age group
(figure 1). Prevalence of all these conditions was higher
among males than females. The prevalence of group
A (DM and HTN, n=270) and group B (DM and overweight/obesity, n=191) comorbidities was 3%, while 7%
of the sample had group C comorbidity (HTN and overweight/obesity t, n=513). One per cent) of the sample
had all three conditions (DM, HTN and overweight/
obesity=104). Prevalence of all groups of comorbidity was
higher in males than females, except for group B (DM
and overweight/obesity) (figure 2). The prevalence of
individual conditions and all comorbidities was higher
among older individuals, those with a ‘college or higher’
education, ‘non-manual’ workers, people in the richest
Biswas T, et al. BMJ Open 2019;9:e025538. doi:10.1136/bmjopen-2018-025538

quintile for wealth index and those living in urban environments (table 2).
The PR, from modified Poison regression models,
of HTN, DM and overweight/obesity was significantly
higher among those who had completed higher education, those living in urban areas, non-manual workers and
those in the richer to richest socioeconomic status (SES).
Although there were no sex disparities for DM, HTN
and overweight/obesity were higher among males. Overweight/obesity was the only condition that was significantly higher among younger participants (table 3).
In univariate PR models, those in the richest quintile
of wealth index had the highest PR for all comorbidity
groups. These differences remained significant in all
models in a stepwise process (online supplementary file
2). In final models, once controlling for sex, age, education, occupation and urbanisation, those in the richest
quintile were 2.3 times as likely to have DM and HTN,
5

BMJ Open: first published as 10.1136/bmjopen-2018-025538 on 13 March 2019. Downloaded from http://bmjopen.bmj.com/ on September 19, 2021 by guest. Protected by copyright.

Table 3 Modified Poisson regression models showing prevalence ratios (PRs) and 95% CIs for diabetes, hypertension and
overweight/obesity by demographic characteristics among Bangladeshi adults
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Group-A
(diabetes and
hypertension)

Group-B
(diabetes and
overweight/obesity)

Group-D
Group-C
(diabetes,
(hypertension and
hypertension and
overweight/obesity) overweight/obesity)

 Richest

3.94 (2.42 to 6.41)*

9.69 (4.84 to 19.4)*

6.83 (4.66 to 10)*

8.67 (3.65 to 20.56)*

 Richer

1.52 (0.88 to 2.61)

3.39 (1.61 to 7.16)*

3.78 (2.53 to 5.64)*

2.44 (0.95 to 6.31)

 Middle

0.9 (0.47 to 1.71)

1.63 (0.69 to 3.81)

1.3 (0.81 to 2.07)

1.17 (0.37 to 3.7)

 Poorer

0.9 (0.47 to 1.73)

0.81 (0.31 to 2.16)

1.13 (0.7 to 1.84)

0.79 (0.24 to 2.64)

 Poorest

Ref

Ref

Ref

Ref

Model
Model-1 (Wealth index)
Wealth index

Model-6 (Wealth index+sex+age+education+occupation+place of residence)
Wealth index
 Richest

2.32 (1.32 to 4.1)*

4.84 (2.26 to 10.4)*

4.85 (3.25 to 7.24)*

3.99 (1.58 to 10.11)*

 Richer

1.12 (0.66 to 1.91)

2.22 (1.02 to 4.8)

3.03 (2.04 to 4.49)

1.59 (0.65 to 3.92)

 Middle

0.74 (0.39 to 1.38)

1.23 (0.54 to 2.82)

1.1 (0.69 to 1.75)

0.9 (0.31 to 2.64)

 Poorer

0.78 (0.41 to 1.48)

0.71 (0.27 to 1.88)

1.06 (0.65 to 1.7)

0.7 (0.22 to 2.24)

 Poorest

Ref

Ref

Ref

Ref

 Female

0.67 (0.35 to 1.31)

0.91 (0.47 to 1.78)

1.44 (1.06 to 1.96)*

1.05 (0.46 to 2.36)

 Male

Ref

Ref

Ref

Ref

 Older

2.17 (1.58 to 2.99)*

0.87 (0.62 to 1.21)

1.11 (0.91 to 1.35)

1.61 (1.05 to 2.49)*

 Younger

Ref

Ref

Ref

Ref

 College or higher

1.38 (0.85 to 2.25)

1.53 (0.93 to 2.5)

1.09 (0.82 to 1.45)

1.4 (0.74 to 2.63)

 Secondary

1.06 (0.68 to 1.65)

1.33 (0.8 to 2.19)

0.91 (0.68 to 1.2)

1.24 (0.65 to 2.38)

 Primary

1.03 (0.69 to 1.53)

1.42 (0.89 to 2.26)

1.18 (0.93 to 1.5)

1.25 (0.69 to 2.28)

 No education, preschool

Ref

Ref

Ref

Ref

 Non-manual

3.27 (1.94 to 5.52)*

4.22 (2.26 to 7.9)*

3.04 (2.19 to 4.22)*

3.69 (1.63 to 8.36)*

 Manual

Ref

Ref

Ref

Ref

1.33 (0.9 to 1.95)
Ref

1.17 (0.8 to 1.72)
Ref

1.04 (0.85 to 1.27)
Ref

1.72 (0.99 to 3.01)
Ref

Sex

Age

Education

Occupational

Place of residence
 Urban
 Rural
*Statistical significance at p<0.05.

4.8 times as likely to have DM and overweight/obesity,
4.9 times as likely to have HTN and overweight/obesity
and 4.0 times as likely to have all three comorbidities,
than those in the poorest quintile. In these final models,
non-manual workers were also significantly more likely
than manual workers to have all comorbidity groups. Sex
differences were lost on controlling for other factor for all
comorbidities groups, except Group C (HTN and overweight/obesity), for which females were 1.4 times as likely
to experience both. Older participants were significantly
6

more likely to have group A comorbidity (DM and HTN)
DM and Group D (all comorbidities) (table 4).

Discussion
This is the first study in Bangladesh that investigated individual and comorbid conditions using a nationally representative sample. We found that within the Bangladesh
adult population, aged more than 35 years, the prevalence of DM was 12%, HTN 27% and overweight/obesity
Biswas T, et al. BMJ Open 2019;9:e025538. doi:10.1136/bmjopen-2018-025538
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reported inverse associations between comorbidity and
markers of SES.46
The main implications of the present study are the
increased burden of NCDs within Bangladesh, along
with other LMICs, and the patterning of more than
one risk factor within individuals in the population.
In contrast to findings from high-income countries,
prevalence of individual risk factors and comorbidities
was higher in higher SES groups. This points to differences between countries in the population-level determinants of NCDs and highlights that context-specific
interventions must be developed to counter them.
As a first step, it is important that countries collect
and analyse high-quality health data to allow them to
develop and target interventions.
Strengths and limitations
The main strengths of the study were the large nationally representative sample and the collection of blood
pressure, blood glucose concentration, body weight and
height measurements by health technicians follow standard methods, including biomarker analysis, along with
validated measures of SES. The main weakness of the
study is the cross-sectional nature, meaning that only associations can be inferred and causality cannot be determined. In addition, although clinical measures of DM,
HTN and overweight/obesity were taken, no measurements of blood lipids were taken in the survey, meaning
that metabolic syndrome could not be investigated. Waist
and hip circumference were also not collected, limiting
the analysis that could be performed. Finally, although
the study was reported to be representative, only participants 35 years or older had measured anthropometry and
biomarkers meaning that the findings reflect this population of adults in the country.
Conclusion
In contrast to more affluent countries, individuals of
higher SES in Bangladesh are more likely to exhibit NCDs
risk factors and comorbidities than individuals from lower
SES status. It is important that we identify the patterning
of these conditions within countries if we are to develop
effective public health approaches contextualised to the
population. This can be done through improved monitoring and surveillance of NCDs, linked to primary care
programmes. Such approaches also need policy and
system changes, supported by ‘political will’, societal and
community support.
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22%. DM, HTN and overweight/obesity were comparatively higher in males than females. More than 14% of
the sample also had more than one condition, with 1.3%
exhibiting all three. We also found that individual prevalence and comorbidity were higher in those of a higher
SES. Once controlling for several confounders, those in
the richest quintile of wealth index were significantly
more likely than those in the poorest quintile to exhibit
comorbidities.
These findings demonstrate an alarming burden of
NCDs within Bangladesh, with the rapid growth of overweight in the country becoming a particular public health
concern.26–28 As with many other developing countries,
Bangladesh is experiencing a nutritional transition and
increases in gross domestic product, which have been
associated with multiple shifts in food intake and reduced
physical activity.29
Although to the authors knowledge, this is the first
study on the prevalence of NCDs risk factor comorbidity in Bangladesh using a nationally representative
sample, a previous study had found an association
between anthropometric indices such as BMI, waist
circumference, waist:hip ratio and cardiometabolic
risk indicators (FBG, SBP and DBP).30 A further study
in four geographical regions, including Bangladesh,
reported that every SD higher of BMI was associated
with 1.65 and 1.60 times higher probability of DM and
1.42 and 1.28 times higher probability of HTN, for
men and women, respectively. 31 Other studies have
also found that HTN is a common comorbid condition in DM and vice versa, 32 while there is considerable evidence for an increased prevalence of HTN in
diabetic persons from other populations.33 34
In the current study, overweight/obesity and DM
risk were greater among young people which is consistent with a similar study conducted in Indonesia. 35
DM, HTN and overweight/obesity were more prevalent in non-manual labour compared with manual
labour, which was similar to findings from a study in
Barbados. 36 However, the present study found males
were more likely to suffer comorbidities than females,
contradicting findings from previous studies.37 38 We
also found that the prevalence of individual conditions (DM, HTN and overweight/obesity) along
with the comorbidity of them was higher in urban
areas compared with rural, which is consistent with
a number of studies conducted in LMICs, including
Bangladesh23 32 39–42
Within our study, we found a higher prevalence of
individual conditions and comorbidities in higher socioeconomic groups. These findings conflict with trends
reported by previous studies conducted in higher income
countries.43 44 However, another multicountry study
reported that comorbidity was more prevalent among
the poor and less educated in low-income countries.45
However, these findings were based on self-reported
diagnosis, which may introduce concerns of report and
recall bias. Previous research in INDEPTH Asian sites has
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