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Abstract
Objective: To estimate the prevalence of underweight and overweight among
Bangladeshi adults and to determine if the double burden of underweight and
overweight differs by gender and other socio-economic characteristics of
individuals.
Design: We used data from the Bangladesh Demographic and Health Survey 2011.
Multinominal logistic regression was used to examine associations between the
different nutritional statuses of individuals and related determinants. Interaction
effect was checked between gender and various socio-economic factors.
Setting: Nationwide, covering the whole of Bangladesh.
Subjects: Individuals aged >18 years (women, n 16 052; men, n 5090).
Results: Underweight was observed among 28·3 % of men and 24·4 % of women,
whereas overweight was observed among 8·4 % of men and 16·9 % of women.
The odds of being overweight were signiﬁcantly lower among urban men
(OR = 0·46; 95 % CI 0·37, 0·57) compared with urban women, whereas the odds of
being underweight were signiﬁcantly higher among urban men (OR = 1·33; 95 %
CI 1·07, 1·64) compared with urban women. The odds of being overweight were
lower among higher educated men (OR = 0·48; 95 % CI 0·39, 0·58) and men of rich
households (OR = 0·45; 95 % CI 0·37, 0·54) compared with higher educated
women and women of rich households, respectively.
Conclusions: There are important gender differences in the prevalence of
underweight and overweight among the adult population in Bangladesh. Women
with higher education, in rich and urban households have higher chances of being
overweight and lower chances of being underweight compared with their male
counterparts.
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In the last several decades, many low- and middle-income
countries including Bangladesh have experienced declines
in the prevalence of underweight(1–3) while facing an
increase in the prevalence of overweight(1,3–6). Both
underweight and overweight are important determinants of
disease-speciﬁc mortality and morbidity. Underweight is
associated with co-morbidities such as osteoporosis, infertility and asthma(7,8), while overweight and obesity are associated with CVD, cancer, non-insulin-dependent diabetes
mellitus and hypertension(9,10). In the case of Bangladesh,
approximately 28·0 % of rural women and 13·5 % of urban
women are classiﬁed as underweight(6), while 11·4–28·9 %
of women in urban areas and 1·7–12·1 % of women in rural
areas are overweight(5,6). A recent study considering women
of reproductive age showed that the prevalence of

overweight has exceeded that of underweight in Bangladesh(11). The increased burden of overweight(2,12), along
with the continued high prevalence of underweight, is of
increasing concern for the overall health status of the
country’s population as well as for the health system(2).
Globally few studies(13,14) have focused on the gender
differences in BMI and underweight and overweight prevalences at the population level. One study reported that
in low- and middle-income countries women have higher
BMI than men(13). In addition, another study mentioned
that more women in developed countries are overweight
and obese compared with their male counterparts(14).
However, no such evidence for a gender difference in BMI
in Bangladesh has been found in the literature, except for
one study(15) which found that women in rural areas had a
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greater prevalence of overweight than men. In addition, the
Global Burden of Disease study(14) reported that overweight
and obesity are more prevalent among Bangladeshi women
than men.
Several studies in Bangladesh have reported the
prevalence of underweight and overweight among
women of reproductive age and identiﬁed possible socioeconomic determinants(8,16–19). However, such ﬁndings
were not observed among men in Bangladesh, suggesting
the need to examine whether different combinations of
risk factors for underweight and overweight exist among
men and women. It is important to determine gender
differences in the double burden of underweight and
overweight in Bangladesh and identify individual and
household risk factors that contribute to the difference.
Findings of such studies will have important public health
implications to control and reduce the double burden of
underweight and overweight in the country.
In 2011, the Bangladesh Demographic and Health
Survey (BDHS) began to collect additional information on
the nutritional status of both men and women across all
ages(6). These data offer the opportunity to analyse gender
differences in underweight and overweight status of
individuals. Accordingly, the aim of the present study was
to estimate the prevalence of underweight and overweight
among adults in Bangladesh and to determine if the
double burden of underweight and overweight differs by
gender and other socio-economic characteristics of individuals. It was hypothesized that both underweight and
overweight exist in men and women, and overweight
prevalence is higher than underweight prevalence among
both men and women.

Methods
Data source
Data for the present study came from BDHS 2011 which
was conducted between July and December 2011.
Demographic and Health Surveys are nationally representative, large-scale surveys that collect data on health,
population and nutrition(6). The BDHS 2011 used a
two-stage stratiﬁed sampling design, where the ﬁrst stage
consisted of a sample of 600 enumeration areas or primary
sampling units selected independently from the list of
enumeration areas available from the 2011 housing and
population census(20). In the second stage, households
were selected systematically from the chosen primary
sampling units. All women of reproductive age (14–49
years) in the households were selected for interview and
were asked to participate in the survey(6). In a sub-sample
of one-third of the households, all ever married men
aged 15–54 years were selected and interviewed for the
male survey. In addition, in households selected for the
male survey, all men and women of the household aged
35 years or older were selected for a biomarker component
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that included height and weight along with blood pressure
measurements, anaemia and blood glucose testing. The
details of the sampling methodology, survey instrument
and quality control procedures are reported elsewhere(6).
Informed consent was obtained from each participant
before starting the interview.
Study population and sample size
According to the 2011 census, the total population of the
country was 142 million and 49 % of the total population
were women(20). About 34 % of the total population lives
in urban areas and 17 % of the total population is aged
15 years or above(21). About 74 % of the population has
completed primary education(21). The data used in the
present study were extracted from the individual data set
of BDHS 2011 and consisted of 19 466 females and 5254
males whose height, weight and other basic demographic
and health data were available. Data were restricted to
individuals who were residents of the sampled household,
aged greater than 18 years old and women who were not
pregnant at the time of the survey. The ﬁnal sample
comprised 16 052 women and 5090 men from 17 141
residential households.
Measurement of BMI
In BDHS 2011, weight and height of the individuals were
collected using standardized procedures. Weight and
height were measured by trained personnel using a solarpowered scale with accuracy of 0·1 kg and a standardized
measuring board with accuracy of 0·1 cm, respectively(6).
BMI, calculated as weight in kilograms divided by the
square of height in metres (kg/m2), was the outcome for
the present study. Following the WHO expert consultation
meeting(22,23), the following cut-offs were used: underweight (BMI < 18·5 kg/m2), normal BMI (BMI = 18·5–
24·9 kg/m2) and overweight (BMI ≥ 25·0 kg/m2).
Measurement of potential determinants
The current study used a comprehensive list of variables
representing socio-economic and demographic dimensions as potential determinants which may affect nutritional status of the adult population in Bangladesh based
on the available information in the data set. Age and
gender of the respondent, educational attainment, region,
wealth tertile, urban living, current marital status and
current working status were considered as potential
determinants for the BMI of adults. The age of the
respondent was grouped into three categories: 19–34,
35–49 and ≥ 50 years. The lower bound of 19 years of age
was used since individuals are considered adolescents
until 18 years of age(20). The education of the respondent
was grouped into three categories: no education, primary
education, and secondary or higher education. The wealth
tertile is an indicator of relative wealth according to asset
holdings, which was constructed using factor analysis(24).
We re-categorized wealth index into three groups: poor,
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middle and rich. A variable indicating whether the
respondent was living in an urban or rural area at the time
of the interview was included in the analysis. Variables
indicating the marital status of the respondent and
currently working or not working were also included in
the analysis.
Statistical analysis
The prevalence of underweight and overweight by gender
was ﬁrst calculated and compared. Multinominal logistic
regression was then used to examine associations
between the different nutritional categories (underweight,
normal BMI and overweight) and the speciﬁc socioeconomic and demographic factors. In these analyses both
adjusted and unadjusted odds ratios were calculated,
separately for men and women. The adjusted models
incorporated age of the respondents, residence, region,
wealth tertile, educational attainment, marital status and
working status as potential confounders. Statistical signiﬁcance was set at a probability level of <0·05. Interaction
terms between gender and socio-economic and demographic characteristics were also included in the model.
The LINCOM procedure available in the STATA statistical
software package was used to calculate the interaction
effect. All analyses were carried out using STATA
version 12 and included sampling weights to account
for non-proportional allocation of the sample based
on administrative divisions and urban/rural areas in
Bangladesh. Variables that were found to have a P value
<0·05 in the multinominal analysis were then included in

multiple linear regression analysis to predict their effect on
mean BMI for men and women.

Results
The mean age for men and women was 45·5 (SD 15·3) and
35·5 (SD 12·2) years, respectively. Three-quarters of the
individuals, irrespective of gender, were from rural areas.
Men were more likely to have a higher education (36·7 v.
35·3 %; P = 0·0474) and be employed at the time of the
survey (89·4 v. 14·3 %; P < 0·001) compared with women.
The majority of men (97·6 %) and women (89·2 %) were
currently married (P < 0·001).
Table 1 shows the prevalence of underweight and
overweight among men and women by different socioeconomic characteristics. The overweight prevalence in
women was double that in men (16·9 v. 8·4 %, P < 0·001).
The prevalence of overweight was higher among women
compared with men across all age groups, wealth tertiles
and levels of education. Underweight prevalence was
28·3 % in men and 24·4 % in women (P < 0·001), whereas
8·4 % of men and 16·9 % of women were overweight. The
prevalence of underweight in rural areas was 31·4 and
28·1 %, and in urban areas was 18·7 and 13·4 %, among
males and females, respectively. On the other hand, the
prevalence of overweight in rural areas was 5·6 and
12·5 %, and in urban areas was 17·1 and 29·9 %, among
males and females, respectively. Overweight prevalence
increased gradually with wealth status of the household

Table 1 Nutritional status of men and women aged 19 years or above by background characteristics, Bangladesh Demographic and Health
Survey 2011
Males
n
Prevalence
5102
Age category
19–34 years
1368
35–49 years
1817
≥50 years
1905
Residence
Rural
3827
Urban
1263
Wealth tertile
Poor
2028
Middle
992
Rich
2070
Highest education level
No education
1697
Primary
1524
Secondary or
1869
higher
Current marital status
Not married
121
Currently married
4969
Current working status
Currently working
4553
Not working
537

%

Females

Normal BMI Underweight Overweight
(%)
(%)
(%)

Normal BMI Underweight Overweight
(%)
(%)
(%)

n

%
–

58·7

24·4

16·9

–

63·3

28·3

8·4

16 161

26·8
35·7
37·5

67·1
66·1
57·9

26·3
22·5
35·2

6·6
11·4
6·9

8506
5989
1556

53·0
37·3
9·7

61·2
57·6
49·6

23·5
22·4
36·5

15·3
20·0
13·9

75·2
24·8

63·0
64·1

31·4
18·7

5·6
17·1

12 015
4036

74·9
25·1

59·4
56·7

28·1
13·4

12·5
29·9

39·8
19·5
40·7

60·2
64·3
65·9

38·2
30·5
17·5

1·6
5·2
16·6

6186
3192
6673

38·5
20·0
41·5

58·4
62·6
57·2

35·4
25·7
13·5

6·2
11·7
29·3

33·3
30·0
36·7

58·1
65·4
66·3

39·4
28·2
18·3

2·5
6·4
15·4

5660
4717
5674

35·3
29·4
35·3

57·6
59·9
58·9

31·9
25·0
16·4

10·5
15·1
24·7

2·3
97·6

49·7
63·6

44·9
27·9

5·4
8·5

1738
14 314

10·8
89·2

50·1
59·8

36·1
22·9

13·8
17·3

89·4
10·6

64·5
53·1

26·9
39·9

8·6
7·0

2287
13 765

14·3
85·7

59·3
58·6

23·6
24·5

17·1
16·9
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and education level for both genders. Higher prevalence
of underweight was observed among both males and
females who were not currently married and the opposite
was true for overweight prevalence for both genders.
On the other hand, underweight was high for both males
and females who are not working and the overweight
prevalence was lower among both genders for the same
characteristic.
Table 2 demonstrates the unadjusted and adjusted odds
ratios for the associations between underweight and
overweight and different sociodemographic characteristics
of the respondents. Living in an urban area, belonging to
higher wealth tertiles and being more educated were all
inversely associated with underweight and directly associated with overweight among both men and women. The
odds of being overweight were signiﬁcantly greater
among men and women in the highest wealth tertile
compared with men and women in the lowest, respectively. In contrast, the odds of being underweight were
signiﬁcantly lower among men and women in the rich
tertile compared with men and women in the poor tertile,
respectively. The odds of being overweight were signiﬁcantly higher among men and women with a secondary
or higher education level compared with non-educated men
and women. In addition, men in the same higher education
category were 43 % less likely to be underweight compared
with non-educated men, whereas secondary or higher
educated women were 23 % less likely to be underweight
compared with non-educated women.
The interaction model results presented in Table 3 show
that the odds of being overweight were signiﬁcantly lower
among men living in rural areas (OR = 0·37; 95 % CI 0·30,
0·46) compared with women living in rural areas. The
odds of being overweight were lower among secondary or
higher educated men compared with secondary or higher
educated women (OR = 0·48; 95 % CI 0·39, 0·58); however,
no signiﬁcant difference was observed in odds of being
underweight between the secondary or higher educated
men and women (OR = 1·04; 95 % CI 0·85, 1·28). The odds
of overweight were also lower among men from highertertile households compared with women from such
households (OR = 0·45; 95 % CI 0·37, 0·54).
Table 4 presents the unadjusted and adjusted mean BMI
for men and women. The effect of different determinants
on mean BMI varied substantially. Mean BMI was higher
among urban residents compared with rural residents.
Mean BMI was also higher among individuals who were
currently married, from a higher wealth tertile and more
educated. The effect of different determinants on mean
BMI was different for men and women, as shown in
Table 5. Mean BMI among men aged 35–49 years was
−1·08 (95 % CI −1·31, −0·86) kg/m2 lower than among
women aged 35–49 years. Similarly, men aged ≥50 years
had a BMI on average −1·06 (95 % CI −1·35, −0·77) kg/m2
lower compared with women of the same age. Mean BMI
was −1·47 (95 % CI −1·73, −1·21) kg/m2 lower among men
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living in urban areas compared with urban women. Men
who had secondary or higher education had a BMI on
average −0·94 (95 % CI −1·18, −0·69) kg/m2 lower compared with their female counterparts who had similar level
of education. Men from higher wealth tertiles had signiﬁcantly lower mean BMI compared with women from
the same tertiles.

Discussion
To the best of our knowledge, the present study the ﬁrst to
examine several important modiﬁable and non-modiﬁable
determinants associated with underweight and overweight
among Bangladeshi men and women, based on nationally
representative data. As such the study provides information on the patterns of underweight and overweight
among adult male and female populations in Bangladesh
who are undergoing a nutritional transition(1,2) from
underweight burden to a double burden of underweight
and overweight. Factors associated with underweight and
overweight status of women have been studied in
Bangladesh(11,17,18), but no such study is available for
Bangladeshi men. Our ﬁndings demonstrate the clear
existence of a double burden of underweight and overweight among both genders, although underweight dominates in both cases, except among women from urban
areas. Among the latter, the overweight prevalence (29·9 %)
is more than double the underweight prevalence (13·4 %).
About 28 % of men and 25 % of women are underweight,
whereas 8 % of men and 17 % of women are overweight.
Our ﬁndings are similar to other studies on men and
women in Bangladesh(6,25). They are also in agreement with
the higher prevalence of overweight among women reported from the Global Burden of Disease studies(14). Women
had signiﬁcantly higher mean BMI than men (21·5 v.
20·6 kg/m2), which is consistent with the ﬁndings of studies
carried out in other parts of Asia(9,19,24). It is also consistent
with ﬁndings globally that women have a higher mean BMI
than men, although it was reported that men had higher BMI
than women in high-income regions of the world(9).
The present study reveals that women with high wealth
status, higher education attainment and urban residence
had higher risk of being overweight and lower risk of
being underweight, compared with their male counterparts. Few previous studies(9) have reported that women
have a higher prevalence of overweight compared with
men. However, the present study adds new knowledge to
the literature by showing that the risk factors that are
associated with underweight and overweight differ by
gender and other socio-economic characteristics of individuals. In the model incorporating interaction terms,
urban residence, secondary or higher education and
higher wealth status were consistently protective against
overweight among men compared with women from rural
areas, uneducated women and poor women. Additionally,

Table 2 Adjusted and unadjusted odds ratios for the associations between underweight and overweight among men and women and different characteristics, Bangladesh Demographic and Health Survey 2011
Males

Females

Unadjusted
Normal
BMI
OR
Age category
19–-34 years
35–49 years
≥50 years
Residence
Rural
Urban
Wealth tertile
Poor
Middle
Rich
Highest education level
No education
Primary
Secondary or higher
Current marital status
Not married
Currently married
Current working status
Currently working
Not working

Underweight
95 % CI

Overweight
OR

Normal
BMI

Underweight
95 % CI

Unadjusted
Overweight
OR

95 % CI

Normal
BMI
OR

Underweight
OR

95 % CI

Adjusted
Overweight
OR

OR

Underweight
OR

95 % CI

Overweight

OR

OR

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·86
0·72, 1·04 1·77*** 1·36, 2·33
1·55*** 1·31, 1·84 1·23
0·91, 1·65

1·00
1·00
1·00

1·00
0·81*
1·27**

Ref.
1·00
Ref.
0·67, 0·97 1·92*** 1·45, 2·55
1·05, 1·52 1·51* 1·08, 2·11

1·00
1· 00
1·00

1·00
Ref.
1·00
Ref.
1·01
0·92, 1·11 1·39*** 1·25, 1·54
1·91*** 1·67, 2·19 1·12
0·92, 1·36

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·89* 0·80, 0·98 1·65*** 1·48, 1·84
1·39*** 1·18, 1·65 1·53** 1·21, 1·93

1·00
1·00

1·00
Ref.
1·00
Ref.
0·58*** 0·47, 0·71 3·03*** 2·37, 3·87

1·00
1·00

1·00
0·88

Ref.
1·00
Ref.
0·71, 1·08 1·95*** 1·51, 2·52

1·00
1·00

1·00
Ref.
1·00
Ref.
0·50*** 0·43, 0·57 2·49*** 2·16, 2·88

1·00
1·00

1·00
Ref.
1·00
Ref.
0·72*** 0·63, 0·83 1·54*** 1·34, 1·79

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·74** 0·62, 0·89 3·08*** 1·85, 5·13
0·42*** 0·35, 0·49 9·56*** 6·24, 14·63

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·81* 0·66, 0·97 2·46** 1·45, 4·15
0·53*** 0·43, 0·65 5·23*** 3·27, 8·33

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·67*** 0·59, 0·76 1·74*** 1·45, 2·10
0·39*** 0·35, 0·43 4·80*** 4·15, 5·54

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·72*** 0·63, 0·82 1·51*** 1·24, 1·82
0·47*** 0·41, 0·54 3·26*** 2·81, 3·78

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·63*** 0·53, 0·76 2·31*** 1·47, 3·64
0·41*** 0·33, 0·49 5·47*** 3·69, 8·11

1·00
1·00
1·00

1·00
Ref.
1·00
0·72** 0·59, 0·87 1·78*
0·57*** 0·45, 0·72 2·86**

Ref.
1·13, 2·82
1·87, 4·37

1·00
1·00
1·00

1·00
Ref.
1·00
Ref.
0·75*** 0·67, 0·84 1·38*** 1·20, 1·60
0·50*** 0·44, 0·56 2·30*** 2·02, 2·62

1·00
1·00
1·00

Ref.
1·00
Ref.
1·00
0·89* 0·79, 1·01 1·31** 1·12, 1·54
0·77*** 0·67, 0·88 1·73*** 1·50, 2·00

1·00
1·00

1·00
0·48**

Ref.
1·00
0·31, 0·73 1·22

Ref.
0·49, 2·99

1·00
1·00

1·00
0·58*

Ref.
1·00
0·38, 0·89 1·24

Ref.
0·49, 3·14

1·00
1·00

1·00
Ref.
1·00
0·53*** 0·47, 0·60 1·05

Ref.
0·88, 1·24

1·00
1·00

1·00
Ref.
1·00
0·65*** 0·56, 0·74 1·01

Ref.
0·84, 1·22

1·00
1·00

1·00
Ref.
1·00
0·55*** 0·45, 0·68 1·01

Ref.
0·70, 1·45

1·00
1·00

1·00
0·72

Ref.
1·00
0·55, 0·88 1·03

Ref.
0·67, 1·58

1·00
1·00

1·00
0·95

Ref.
0·86, 1·15

1·00
1·00

1·00
0·98

Ref.
0·78, 1·07

Ref.
1·00
0·83, 1·09 0·99

95 % CI

Normal
BMI

95 % CI

Ref., reference category.
*P < 0·05, **P < 0·01, ***P < 0·001.

OR

Adjusted

OR

Ref.
1·00
0·86, 1·12 0·92

95 % CI
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Table 3 Adjusted odds ratios in interaction models for underweight and overweight among men and women, Bangladesh Demographic and
Health Survey 2011
Adjusted

Overall test of interaction

Underweight
OR
Model 1: age × gender
Gender (ref.: women)
Men
Age category (ref.: 19–34 years)
35–49 years
≥50 years
(Men v. women) × 35–49 years
(Men v. women) × ≥50 years
Model 2: residence × gender
Gender (ref.: women)
Men
Residence (ref.: rural)
Urban
(Men v. women) × urban
Model 3: education × gender
Gender (ref.: women)
Men
Education (ref.: no education)
Primary
Secondary or higher
(Men v. women) × primary
(Men v. women) × secondary or higher
Model 4: wealth × gender
Gender (ref,: women)
Men
Wealth (ref.: poor)
Middle
Rich
(Men v. women) × middle
(Men v. women) × rich

Overweight

95 % CI

OR

95 % CI

1·15

0·95, 1·37

0·40***

0·30, 0·53

0·86***
1·32***
1·10
1·21

0·78,
1·12,
0·92,
0·99,

1·69***
1·59***
0·44***
0·35***

1·51,
1·26,
0·36,
0·26,

0·95
1·55
1·31
1·47

0·96, 1·27

0·37***

0·30, 0·46

0·73***
1·33***

0·64, 0·84
1·07, 1·64

1·55***
0·46***

1·34, 1·78
0·37, 0·57

1·27***

1·07, 1·51

0·25***

0·17, 0·27

0·88***
0·75***
1·07
1·04

0·78,
0·66,
0·89,
0·85,

1·3***
1·69***
0·37***
0·48***

1·12,
1·48,
0·28,
0·39,

P value

P value

0·7048

0·3024

0·131

0·085

0·165

0·004***

0·549

0·02***

1·52
1·95
0·49
0·58

1·09

0·93, 1·27

0·24***

0·15, 0·37

0·73***
0·48***
1·20
1·20

0·64,
0·42,
0·97,
0·99,

1·50***
3·20***
0·41***
0·45***

1·23,
2·76,
0·29,
0·37,

0·83
0·54
1·47
1·46

Overweight

1·88
2·00
0·55
0·46

1·11

0·99
0·85
1·28
1·28

Underweight

1·81
3·71
0·59
0·54

Ref., reference category.
Model 1 adjusts for residence, education, wealth tertile, marital status, region, working status plus two-way interaction between age and gender.
Model 2 adjusts for age, education, wealth tertile, marital status, region, working status plus two-way interaction between residence and gender.
Model 3 adjusts for age, residence, wealth tertile, marital status, region, working status plus two-way interactions between education and gender.
Model 4 adjusts for age, residence, education, marital status, region, working status plus two-way interaction between wealth tertile and gender.
***P < 0·001.

urban residence and higher wealth status played a signiﬁcantly protective role against increasing BMI for men
compared with rural and poor women, respectively.
Women were found to be more overweight and less
underweight than men in the present study. However,
more educated women who were wealthier and living in
rural areas had higher BMI and a higher overweight prevalence than men from corresponding groups. These
ﬁndings may represent the tendency of women in this
context to stay at home and be less physically active. This
increased risk may also be due to preferences for carbohydrate- and fat-based foods and the existence of various
social and cultural barriers to physical activity among
women. Bangladesh has the highest levels of reported
physical inactivity and poor dietary habits among South
Asian countries(26), although no such study is available to
compare the physical activity and dietary habits among
men and women.
The present study found large disparities between the
highest and lowest tertiles of wealth status for both

genders. Thus higher wealth status was a protective factor
for underweight but a risk factor for overweight. On the
other hand, lower wealth status worked as a protective
factor against overweight, a ﬁnding which is consistent
with other studies(2,18,27–29). The observation that higher
educated subgroups had the highest prevalence of overweight and lowest prevalence of underweight, which was
reversed for subgroups with no education, is consistent
with other studies(8,15). However, urban residence, higher
wealth status and higher education increased the risk of
women being overweight. The ﬁndings for women of
higher wealth status may result from their having a more
sedentary lifestyle and their preferences for energy-dense
foods compared with men in this same group(29).
The study suggests that adults living in urban areas were
more likely to be overweight than rural adults. On the
other hand, adults living in rural areas were more likely to
be underweight than adults living in urban areas. These
ﬁndings are consistent with similar analyses conducted in
Bangladesh(7) and other developing countries(18,30–32).

Gender difference underweight and overweight
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Table 4 Adjusted and unadjusted mean BMI (kg/m ) among men and women, Bangladesh Demographic and Health Survey 2011
2

Men
Unadjusted

Age category
19–34 years
35–49 years
≥50 years
Residence
Rural
Urban
Wealth tertile
Poor
Middle
Rich
Highest education level
No education
Primary
Secondary or
higher
Marital status
Not married
Currently married
Working status
Currently working
Not working

Women
Adjusted

Unadjusted

Adjusted

Mean or
coefficient

95 % CI

Mean or
coefficient

95 % CI

Mean or
coefficient

95 % CI

Mean or
coefficient

20·52
0·45***
−0·53***

20·34, 20·71
0·21, 0·70
−0·76, −0·31

Ref.
0·50***
−0·13*

0·27, 0·73
−0·37, 0·09

21·30
0·52***
−0·76***

21·18, 21·42
0·36, 0·67
−1·02, −0·51

Ref.
0·81***
0·12

0·66, 0·96
−0·26, 0·29

20·09
1·60***

19·96, 20·22
1·31, 1·89

Ref.
0·54***

0·26, 0·81

20·85
2·26***

20·73, 20·98
1·98, 2·54

Ref.
1·06***

0·82, 1·30

19·33
0·73***
2·49***

19·20, 19·46
0·49, 0·96
1·26, 2·72

Ref.
0·49***
1·74***

0·25, 0·72
1·48, 1·99

19·92
1·02***
3·10***

19·82, 20·03
0·85, 1·19
2·92, 3·29

Ref.
0·73***
2·27***

0·56, 0·90
2·09, 2·45

19·38
0·85***
2·31***

19·24, 19·53
0·63, 1·06
2·07, 2·54

Ref.
0·49***
1·30***

0·27, 0·70
1·05, 1·55

20·54
0·65***
1·96***

20·40, 20·67
0·48, 0·83
1·76, 2·15

Ref.
0·36***
0·93***

0·18, 0·53
0·74, 1·13

19·45
1·06**

18·84, 20·05
0·46, 1·66

Ref.
0·74**

0·20, 1·29

20·62
0·91***

20·39, 20·85
0·67, 1·13

Ref.
0·51***

0·29, 0·73

19·79
0·77***

19·46, 20·12
0·45, 1·10

Ref.
0·45**

0·11, 0·78

21·42
0·02

21·30, 21·54
−0·20, 0·25

Ref.
−0·14

95 % CI

−0·34, 0·05

Ref., reference category.
*P < 0·05, **P < 0·01, ***P < 0·001.

This high prevalence of adult overweight in urban areas
could result from recent urbanization(33) and economic
growth of the country. Urbanization is associated with a
transition of the traditional lifestyle to a more sedentary
one with increased reliance on automobiles, consuming
ready-to-eat energy-dense foods and decline of physical
activity due to lack of parks and walkways. All of these
factors may have a possible impact on the higher prevalence of overweight among urban adults.
The men v. women interaction with urban/rural residence showed that the odds of overweight were lower
and the odds of underweight were higher for urban men
compared with urban women. The ﬁndings of higher
prevalence of overweight among urban women than men
may due to the cultural practice of urban women of
staying at home more and sedentary lifestyle. Widespread
access to television and the Internet would also favour an
indoor, sedentary lifestyle for the women. Nationally
42·2 % of households have a television(6) and 14·5 % of
people are Internet users(21).
The present study has several important strengths and
limitations. The main strength of our study is that we used
a large nationally representative sample of an adult
population. The cross-sectional nature of the data limits
our ability to discuss the causal relationships of the associations among the observed factors, although the study
did not attempt to carry out a causal analysis. A number
of study limitations are worth to be addressed. First, we
used BMI as the measure of adult nutritional status,

although BMI fails to differentiate between body fat and
lean body mass. Additionally, the amount of body fat
differs between men and women(34). However, among
the various anthropometric measures, BMI is considered
more appropriate to predict underweight- and overweightrelated determinants at population level(35). Finally we
did not consider information on dietary data, physical
activity and energy intake due to lack of such information
in the BDHS.

Conclusion
In conclusion, the current study highlights the existence of
the double burden of both underweight and overweight
among Bangladeshi men and women, with underweight
more prevalent among the rural, poor and uneducated
while overweight is more prevalent among the urban, rich
and educated. Women with higher educational attainment,
rich and with urban residence were at greater odds of
being overweight compared with their male counterparts
with similar characteristics. Thus it is necessary to consider
interventions that could control and reduce the prevalence
of underweight while simultaneously preventing the
increase of overweight prevalence among women in
Bangladesh. The study also exposes that the overweight
adult exists mainly in urban areas whereas the rural adult
still has a higher burden of underweight. Extensive
national campaigns and operational research are needed
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Table 5 Adjusted mean BMI (kg/m ) in interaction models among men and women, Bangladesh Demographic and
Health Survey 2011
2

Adjusted
coefficient
Model 1: age × gender
Gender (ref.: women)
Men
Age category (ref.: 19–34 years)
35–49 years
≥50 years
(Men v. women) × 35–49 years
(Men v. women) × 50 years and above
Model 2: residence × gender
Gender (ref.: women)
Men
Residence (ref.: rural)
Urban
(Men v. women) × urban
Model 3: education × gender
Gender (ref.: women)
Men
Education (ref.: no education)
Primary
Secondary or higher
(Men v. women) × primary
(Men v. women) × secondary or higher
Model 4: wealth × gender
Gender (ref.: women)
Men
Wealth (ref.: poor)
Middle
Rich
(Men v. women) × middle
(Men v. women) × rich

95 % CI

Overall test of
interaction
(P value)
0·019

−0·72***

−0·96, −0·47

0·85
0·08***
−1·08***
−1·06***

0·70,
−0·20,
−1·31,
−1·35,

−0·74***

−0·94, −0·55

1·10
−1·47***

0·87, 1·34
−1·73, −1·21

1·00
0·35
−0·86
−0·77

<0·001

0·924
−0·97***

−1·20, −0·75

0·38***
1·00
−0·92***
−0·94***

0·21,
0·82,
−1·16,
−1·18,

−0·60***

−0·82, −0·39

0·74***
2·32***
−0·88***
−1·29***

0·57,
2·13,
−1·15,
−1·52,

0·55
1·18
−0·69
−0·69

<0·001

0·91
2·49
−0·61
−1·05

Ref., reference category.
Model 1 adjusts for residence, education, wealth tertile, marital status, region, working status plus two-way interaction between age and gender.
Model 2 adjusts for age, education, wealth tertile, marital status, region, working status plus two-way interaction between residence and gender.
Model 3 adjusts for age, residence, wealth tertile, marital status, region, working status plus two-way interactions between education and gender.
Model 4 adjusts for age, residence, education, marital status, region, working status plus two-way interaction between wealth tertile and gender.
***P <0·001.

to address the epidemic of adult overweight in urban areas
and to continue to ﬁnd new solutions in response to the
adult underweight problem in rural areas. As females are
more prone to overweight than males, women-friendly
cost-effective interventions, emphasizing the signiﬁcance
of diet, food and lifestyle, consistent with the country’s
socio-economic proﬁle, geographical pattern and cultural
values, are the demand of the time.
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