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Introduction

Excess body weight (overweight and obesity) and diabetes 
are the leading causes of cardiovascular deaths worldwide 
(1-4). The relationship between overweight/obesity and 
diabetes is also already established many years before (2-

4). In Bangladesh, both overweight/obesity and type-
2 diabetes mellitus (T2DM) are the major public health 
issues at present, and two clear increasing trends have been 
observed among its general population (5-10). However, 
the broadly explored prevalence of overweight and obesity 
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among the T2DM subjects in Bangladesh is quite limited. 
Available evidence from a study in a tertiary level urban 
hospital setting, it has been reported that nearly one-
quarter and half of its reproductive-aged T2DM women 
subjects were overweight and obese, respectively (11). Still, 
it is quite inadequately studied the prevalence of overweight 
and obesity largely among the urban and rural Bangladeshi 
T2DM subjects. In case of any intervention, a substantial 
understanding of the prevalence is a fundamental and crucial 
aspect. In this context, the current study has been designed 
to determine the prevalence of overweight and obesity 
among urban and rural T2DM subjects in Bangladesh.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/jxym-20-96).

Methods

Study design, population, and setting

This cross-sectional study was conducted among 1,200 
T2DM men and women patients in 2011–2012 who visited 
multiple centers of Health Care Development Projects 
owned by the Diabetic Association of Bangladesh (BADAS). 
A total of sixteen centers was selected; seven were from 
Dhaka districts, and the resting nine were from several 
districts of the northern part of Bangladesh. We selected 
the study centers purposively and followed a convenient 
sampling method to collect outdoor and indoor patients’ 
data. Exclusion criteria included all acute illnesses as well 
as mental instability of the subjects. The total size of 1,200 
samples was much higher than the estimated sample size for 
this study (using the n=Z2pq/d2 formula) that well-satisfied 
the required sample size.

Data collection instruments and procedures

We used a pre-tested semi-structured questionnaire 
comprised of demographic information (such as sex, age, 
and area of living) and anthropometric measurements 
(such as height and weight). The data collection procedure 
was comprised of two consecutive phases: (I) a face-
to-face interview using the questionnaire, and (II) 
anthropometric measurements. Respondents were asked 
about their demographic information. The anthropometric 
measurements were taken by following the World Health 
Organization (WHO) standard guidelines described in 
‘Noncommunicable disease risk factors survey Bangladesh 

2010’ (12). Respondent’s height and weight were used 
to calculate their body mass index (BMI). Furthermore, 
respondents were identified as underweight, normal weight, 
overweight, and obese when their BMIs were <18.5, 18.5–
24.9, 25.0–29.9, and ≥30.0 kg/m2, respectively, according 
to the WHO BMI classification system using BMI (12). 
Overweight and obese were the main outcome variables in 
this study.

Statistical procedure

We used SPSS software (IBM Corp. Released 2013. IBM 
SPSS Statistics for Windows, Version 25.0. Armonk, NY: 
IBM Corp.) for data processing and statistical analyses. 
Descriptive statistics were used to illustrate demographic 
factors, BMI, and BMI status (underweight, normal weight, 
overweight, and obese) related factors and expressed as 
numbers, percentages, means, and standard deviations. A 
Chi-square test was also performed to see the relationship 
between urban vs. rural areas and men vs. women with 
BMI.

Ethical implications

The research protocol was approved by the Ethical 
Review Committee of Bangladesh Diabetic Association 
(Identification number: BADAS/BIO/EA/11/033) on 17th 
January 2011. The study was conducted in accordance 
with the Declaration of Helsinki. The purpose of the 
study, the rights of the respondents, and data safety issues 
were explained to the participants. All subjects gave their 
verbal and written informed consent for inclusion before 
participating in the study. 

Results

Participants

Out of total 1,200 respondents [men 445 (37.1%); and women 
755 (62.9%)], total 669 (55.8%) were from urban areas 
[men 251 (37.5%); and women 418 (62.5%)], and remaining 
531 (44.3%) were from rural areas (men 194 (36.5%); and 
women 337 (63.5%)). The mean age of the respondents 
was 51.6±11.9 years (men 55.1±11.9; women 49.6±11.4), 
whereas in urban respondents it was 52.0±11.8 years  
(men 54.6±11.8 ;  women 50.5±11.6)  and in  rura l 
respondents, it was 51.1±12.0 years (men 55.8±12.0; women 
48.4±11.1) (data not shown in the Table 1).
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Prevalence of overweight and obesity

The overall prevalence of overweight was 34.4% (95% 
CI, 31.7–37.1), and it was found higher among urban 
respondents compared to the rural respondents [37.1% 
(33.4–40.8%) vs. 31.1% (27.2–35.0%)], irrespective of sex. 
And, the overall prevalence of obesity was 11.4% (9.6–
13.2%), and similar to the overweight, it was also found 
higher among the urban respondents compared to the 
counterparts [14.3% (11.6–17.0%) vs. 7.7% (5.4–10.0%)], 
here irrespective of sex and the difference was significant 
(P<0.001). Furthermore, obesity seemed higher among 
women than men, irrespective of the urban and rural areas 
(details in the Table 1).

Discussion

Bangladesh is passing through a nutritional transition 
from under-nutrition to over-nutrition (overweight and 
obesity) due to the country’s socio-economic advancement. 
Previously, people were dying due to under-nutrition and 
communicable diseases; however, it is due to the over-
nutrition and noncommunicable diseases (13). On the other 
hand, diabetes mellitus is also increasing day by day (9,10). 
To the best of our knowledge, no study has been conducted 
among urban and rural Bangladeshi T2DM subjects to 
assess overweight and obesity scenarios. In this present 
study, it has been firstly explored the given context.

We have found a noticeable proportion of our study 

subjects were overweight and obese, regardless of whether 
they were from urban or rural areas. Around one-third of 
our overall T2DM subjects were overweight, and the urban 
T2DM subjects were identified with a higher proportion 
than the rural T2DM subjects (37.1%  vs.  31.1%), 
irrespective of the sex. Over one-tenth of our overall T2DM 
subjects were overweight, and the urban T2DM subjects 
were identified with a higher proportion than the rural 
T2DM subjects (14.3% vs. 7.7%) irrespective of the sex. 
Furthermore, we also found a higher prevalence of obesity 
among women than men, irrespective of the urban and rural 
areas. However, in our study, we have found a much higher 
prevalence of overweight (37.3%) and oppositely much less 
prevalence of obesity (17.0%) in our urban T2DM subjects 
when compared to the reproductive-aged T2DM women 
subjects of a domestic study in a tertiary level urban hospital 
setting (overweight 22%; and obesity 48%) (11). Again, we 
have found a combatively less prevalence of both overweight 
and obesity in our study than T2DM subjects in a study from 
Saudi Arabia (overweight 39.8%; and obesity 38.3%) (14).  
This variation in the prevalence of overweight and 
obesity in our study than the domestic and Saudi Arabian 
study might potentially as well as evidently be due to the 
difference in the socio-demographic factors like recruited 
age group (11,14), and also in the BMI classification system. 
In contrast, we used WHO guidelines in contrast to the 
BMI classification system for the South Asian used in 
the domestic study (14). Moreover, poor dietary practice 
and low physical activities could be the possible reason 

Table 1 Prevalence of overweight and obesity according to area and sex of the type-2 diabetic subjects in Bangladesh

BMI  
classification

Overall % (95% CI) Urban % (95% CI) Rural % (95% CI) P value 
(urban vs. 

rural
Men 

N=445
Women 
N=755

Both 
N=1,200

Men 
N=251

Women 
N=418

Both 
N=669

Men 
N=194

Women 
N=337

Both 
N=531

Underweight 4.3  
(2.4–6.2)

4.1  
(2.7–5.5)

4.2  
(3.1–5.3)

2.0  
(0.3–3.7)

1.9  
(0.6–3.2)

1.9  
(0.9–2.9)

7.2  
(3.6–10.8)

6.8  
(4.1–9.5)

7.0  
(4.8–9.2)

0.001*

Normal weight 53.7 
(49.1–58.3)

47.8  
(44.2–51.4)

50.0  
(47.2–52.8)

54.1 
(47.9–60.3)

43.8  
(39.0–48.6)

46.6 
(42.8–50.4)

56.7 
(49.7–63.7)

52.8  
(47.5–58.1)

54.2 
(50.0–58.4)

Overweight 33.9 
(29.5–38.3)

34.7  
(31.3–38.1)

34.4  
(31.7–37.1)

36.7 
(30.7–42.7)

37.3  
(32.7–41.9)

37.1 
(33.4–40.8)

30.4 
(23.9–36.9)

31.5  
(26.5–36.5)

31.1 
(27.2–35.0)

Obese 8.1  
(5.6–10.6)

13.4  
(11.0–15.8)

11.4  
(9.6–13.2)

10.0 
(6.3–13.7)

17.0  
(13.4–20.6)

14.3 
(11.6–17.0)

5.7  
(2.4–9.0)

8.9  
(5.6–11.9)

7.7  
(5.4–10.0)

P value  
(men vs. women)

0.034* 0.084 0.928

Underweight = BMI <18.5 kg/m2; normal weight = BMI 18.5–24.9 kg/m2; overweight = BMI 25.0–29.9 kg/m2; obese = BMI ≥30.0 kg/m2. 
Chi-square test has been done; P<0.05 considered as level of significance. BMI, body mass index.
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for varying the overweight and obesity among the study 
population. Besides, they might adhere to the drug for DM 
management rather than lifestyle modification (11,14). 

This study’s mentionable limitation might be the cross-
sectional study design that can’t capture the causal-effect 
relationship of overweight/obesity with T2DM. We had to 
select the study samples conveniently, and the study centers 
purposively from the country’s central and northern parts, 
which might be considered a methodological limitation 
regarding the generalizability of the study results. Another 
limitation of this study could be the overrepresentation 
as the data collected from the health care facilities and all 
sick people only came there may be obese diabetic subject 
were sicker and more visited the facilities. However, the 
present study will give a snapshot of overweight and obesity 
situations in the country. The research question can be 
clarified more clearly by the large-scale population-based 
nationally representative studies in the future.

Conclusions

The current study revealed that the prevalence of 
overweight and obesity are noticeable among the T2DM 
subjects in Bangladesh, irrespective of the urban and rural 
areas. And, the prevalence of both overweight and obesity 
is higher in urban subjects compared to rural subjects. A 
comprehensive, pragmatic weight reduction intervention 
strategy for T2DM subjects should be planned and 
implemented to manage diabetes better.
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