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ABSTRACT

Introduction: There is increasing prevalence of overweight ever-married non-
pregnant women while underweight women of the same category remain
common. Thus, this study aimed to identify body mass index (BMI) trends as
well as the determinants of nutritional status across urban and rural areas and
Bangladesh as a whole over the survey years of Bangladesh Demographic and
Health Survey (BDHS) 2007 and 2011. Methods: The nationally representative
samples of 9,241 and 14,975 ever-married non-pregnant women 15 to 49 years
old were extracted from the BDHS 2007 and 2011, respectively. BMI was used
as a proxy to measure nutritional status. Binary logistic regression models
were fitted separately for urban and rural areas and Bangladesh as a whole to
identify the changes in determinants. Results: The prevalence of underweight
women decreased 5.3% while the prevalence for overweight women increased
3.1% between the survey years of BDHS 2007 and 2011. Women in rural areas
were found more likely to be underweight while the percentage of women with
normal nutritional status was found to increase in the urban areas. Respondents’
age, education, marital status, children ever born, wealth index, age at first birth,
husbands’ occupation and husbands’ education were identified as the most
important determinants of nutritional status in both the survey years. Conclusion:
The burden of underweight, and overweight to obese women in Bangladesh is
strongly related to an individual’s demographic and socio-economic position.
These findings underscore the need for public health efforts aimed at combating
underweight among women.

Key words: Body mass index, Demographic and Health Survey, ever-married
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INTRODUCTION

Underweight is a term describing a human
whose body weight is considered too low
to be healthy. Poor nutfrition in adults
can cause them to be underweight. Body
mass index (BMI) is considered an indirect

measure of nutritional status which is
calculated from the person’s weight and
height. In particular, high mortality,
disability, hypertension, heart disease,
diabetic mellitus, cardiovascular disease,
gall bladder disease and various types of
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cancer and poor quality of life are associated
with being overweight (Norshafawati,
Rosta & Norhaizan, 2014; Rampal et al.,
2012; Hossain et al., 2012). Again, being
underweight is one of the most common
nutritional disorders that can lead to
preterm birth and low birth weight (LBW)
(Mondal, Hossain & Ali, 2009; Ehrenberg et
al., 2003); malnourished children (Rayhan
& Khan, 2006); and poor psychological
health including high mortality and the
higher risk of hip fracture in women
(Gnudi, Sitta & Lisi, 2009). It is of particular
concern as it is the first and fourth leading
causes of death and disability, particularly
in the developing countries (Kamal &
Islam, 2010) and women in those counties
are in a more vulnerable situation (Corsi,
Kyu & Subramaniam, 2011; Subramanian,
Perkins & Khan, 2009). Menstruation,
pregnancy and lactation, low socio-
economic status, poverty, socio cultural
traditions and disparities of household
work pattern contribute to women being
more susceptible to underweight (Hossain
et al., 2014).

Ever-married women are defined as
those who have been married at least once
in their lives. The increasing prevalence
of underweight ever-married women is a
growing public health concern. Like in most
developing countries, the nutritional status
of women in Bangladesh is poor (Rahman
et al., 2015; Haque et al., 2014). Possessing
a land area of 147,570 km? Bangladesh is
an overpopulated (more than 150 million)
country where pervasive poverty is very
often the cause of malnutrition. Millions of
women suffer from one or more forms of
malnutrition including LBW, underweight
and anemia (Haque et al., 2014). This is
a significant contributor to complicated
pregnancies (Mahajan et al. 2004) and
high maternal and infant mortality rates
(Mondal, Hossain & Ali, 2009). It can also
be continued from one generation to the
next as underweight mothers give birth
to infants who struggle to thrive. An
underweight woman has a heightened risk

of LBW baby, low quality breast milk, and
death from postpartum hemorrhaging.
Underweight women also reduce national
productivity, have increased susceptibility
to infections, recover more slowly from
illness, and may experience increased risk
of adverse pregnancy outcomes (Mahajan
et al. 2004).

Of late, a large number of researchers
have investigated the relationship between
BMI and socio-economic and demographic
factors (Rahman et a4l., 2015; Haque et al.,
2014; Corsi et al., 2011; Subramanian et
al., 2009). More specifically, for the case of
urban areas in Bangladesh, the determinant
factors which were significantly associated
with being underweight, overweight
and obese amongst ever-married non-
pregnant women were SOCiO-economic
status, education and rural to urban
migration (Khan & Kramer, 2009). Under
nutrition was related to demographic,
economic, social and environmental
factors amongst the slum-dwelling adult
populations in Dhaka, Bangladesh and
a lower BMI amongst females (Pryer &
Rogers, 2006). However, after reviewing
the literature, trends in the distribution
of BMI and its determinants within and
across populations over time have not yet
been systematically examined. Therefore,
this study aimed to provide the trends in
BMI and identify the determinant factors
of nutritional status among ever-married
non-pregnant women for urban areas,
rural areas and Bangladesh as a whole.
This study also aimed to enrich available
information and contribute towards
developing appropriate interventions for
reducing this health burden.

METHODS

Sources of data

This study used two sets of cross-sectional
data extracted from the Bangladesh
Demographic and Health Survey (BDHS)
2007 (NIPORT, 2009) and BDHS 2011
(NIPORT, 2013), the fifth and sixth national
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level demographic and health surveys,
respectively. The surveys maintained all
the protocols prescribed by the World
Health Organisation and written consent
was obtained individually from all
respondents. The surveys were carried out
to provide up-to-date information on the
following: fertility and childhood mortality
levels; fertility preferences; awareness,
approval, and use of family planning
methods; maternal and child health;
knowledge and attitudes toward sexually
transmitted infections; community-level
data on accessibility and availability of
health and family planning services;
and prevalence of non-communicable
diseases. The surveys were designed to
produce representative results for the
country as a whole, for urban and rural
areas separately, and for each of the seven
administrative divisions (six divisions for
BDHS 2007). All ever-married women 12
to 49 years old who were members of the
selected households and those who spent
the night before the survey in the selected
households were eligible to participate in
the interviews. The details of the sampling
survey design, survey instruments and
quality control are reported elsewhere
(NIPORT, 2009; NIPORT, 2013). However,
a brief description is given in the following
subsections.

Sampling and sample size selection

The samples for the surveys (BDHS
2007; BDHS 2011) were the nationally
representative surveys and covered
the entire population residing in non-
institutional dwelling units. The surveys
used the lists of enumeration areas (EAs)
prepared for the 2001 (for BDHS 2007)
and 2011(for BDHS 2011) Population
and Housing Censuses provided by the
Bangladesh Bureau of Statistics as the
sampling frames. An EA can include a
group of small villages, or a village, or a
part of large village. The primary sampling
units for the surveys were the EAs that

were created to have an average of about
100 (for BDHS 2007) and 120 (for BDHS
2011) households. The surveys contained
location information, type of residence,
the number of residential households,
and number of males and females in the
population. Administratively, Bangladesh
has seven divisions: Barisal, Chittagong,
Dhaka, Khulna, Rajshahi, Rangpur (only
for BDHS 2011) and Sylhet. Each division
was subdivided into zilas (districts), and
each zila into upazilas (sub-districts). Each
urban area in an upazila was divided into
wards, and into mohallas (an area of a town
or village; a community) within a ward.
A rural area in the upazila was divided
into Union Parishads (UP) (the smallest
rural administrative and local government
units) and mouzas (a specific land area
within which there may be one or more
settlements) within a UP. These divisions
allowed the country as a whole to be easily
separated into rural and urban areas. The
samples were stratified and selected in
two stages. Each division was stratified
into urban and rural areas. For analytical
purposes, the data were restricted to ever-
married women, who were not pregnant at
the time of survey. Pregnant women were
therefore excluded because anthropometric
measurements like body weight, increase
rapidly during the pregnancy and indicate
both nutritional status of the women
and growth of the foetus, and reduce the
specificity of the indicator. After excluding
the women with missing information on
height or weight or any of the predictors
considered in this study, finally data
on 9,241 and 14,975 non-pregnant ever-
married women 15 to 49 years old were
extracted from BDHS 2007 and BDHS 2011,
respectively.

Outcome variables

Nutritional status (i.e, BMI of the
respondents) was considered as the
outcome variable. The anthropometric
measurement of weight and height was



194 Khan MN, Mondal MNI, Islam MR, Al-Mamun MA, & Shitan M

used to calculate BMI. The BMI is a simple
index of weight-for-height and an indicator
of body composition, which is defined as
the weight in kilograms divided by the
square of the height in meters (kg/m?)
(WHO, 2004) as shown below:

Weight of the adult in kilogram
(Height of the adult in meter)?

BMI =
The cut-off points adopted for this study
were as follows:

(i) underweight

(ii) normal weight

(iii) overweight

(iv) obese

Explanatory variables

This study’s ten explanatory variables
were: age (X,); education (X,); working
status (X,); marital status (X,); children
ever born (CEB) (X,); wealth index (X);
residence region (X ); age at first birth (X,);
husband’s occupation (X,); and husband’s
education (X,). The categories and coding
systems of the variables were modeled on
the previous studies (Mondal et al., 2015;
Mondal et al., 2012).

Statistical analysis

Univariate analysis of the data was
performed to describe the variables in a
list. Binary logistic regression analysis of
the data was performed to determine the
relative risks of the independent variables
to the dependent variable (nutritional
status). Six binary logistic regression
models were fitted for urban areas, rural
areas and Bangladesh as a whole to identify
the determinant factors of nutritional
status for the two consecutive survey
years (BDHS 2007 and BDHS 2011). In the
logistic regression analysis, nutritional
status (Y) was treated as the dependent
variable and other variables were selected
as independent variables (X, i=1, 2, ..., 10).
The dependent variables (Y, j=1 (urban),
2 (rural), 3 (Bangladesh as a whole); and
k =1 (BDHS 2007), 2 (BDHS 2011)) were
classified in the following manner:

Y= 0 if the woman was underweight(BMI < 18.5kg/m?);
1'% 1; nourished

The multicollinearity in this binary
regression analysis was checked by
examining the standard error (SE) for
the regression coefficients (B)). However,
there is no exact method to detect the
multicollinearity problem in logistic
regression analysis. In this study, the
magnitude of SE was used to detect
the multicollinearity problem. If the
magnitude of SE was between 0.001 and
0.5, it could be considered as no evidence
of multicollinearity (Chan, 2004). In
this study, the magnitudes of SE were
less than 0.10, indicating an absence of
multicollinearity. Statistical significance
was accepted at p<0.05. The results of
regression analysis are presented by odds
ratios (ORs) with a 95% confidence interval
(CI) for easy understanding of the effects
of the corresponding factors, net of other
confounders. Statistical Package for Social
Sciences (SPSS) version 17.0 (SPSS Inc.,
Chicago, IL, USA) was used for statistical
analysis.

RESULTS

Univariate analysis

A total of 9,241(3,510 urban and 5,731
rural) from BDHS 2007, and 14,975 (5,200
urban and 9,775 rural) from BDHS 2011
ever-married non-pregnant women 15-
49 years old were included in this study.
The distribution of respondents who were
underweight, normal weight, overweight
and obese relative to their socio-
demographic characteristics are presented
in Table 1.

The results revealed a decrease in the
number of underweight women (5.3%)
while those who were normal weight
(1.3%), overweight (3.1%), and obese (1.0%)
increased over the survey years (see Figure
1). For both the survey years, a higher
percentages of underweight women were
seen amongst women with the following
characteristics: younger; illiterate or less
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Figure 1. Trend of body mass index by categories over the surveys (BDHS 2007 and BDHS 2011)

educated; currently working; currently
widowed/separated/divorced; having
more children; of poor economic status;
living in the rural areas; living in Sylhet
division; giving birth earlier having
husbands whose occupations were in the
agricultural or manual labouring sectors;
and having illiterate or less educated
husbands. For both the survey years,
the women with normal weight had the
following characteristics: younger (<34
years old); primary or secondary school
educated; living with their husbands;
having less children; of middle economic
status; living in the rural areas; living in
Sylhet division; giving births before 22
years; having husbands” whose occupation
were in the services or business sectors;
and having husbands with primary or
secondary school education. For both
the survey years, the higher percentages
of overweight women were found to be:
aged between 30 and 39 years old; more
educated; not working; living with their
husbands; having less children; having
the highest economic status; living in the

urban areas; giving birth after 22 years of
age; having husbands whose occupations
were in the services sector; and having
more educated husbands. For both the
survey years, obese women were found
to be: between 30 to 39 years old; more
educated; not working; having no more
than 2 children ever born (CEB); having
the highest economic status; living in the
urban areas; given birth after 22 years of
age; having husbands with occupation
in the service sector; and having more
educated husbands.

Multivariate Analysis

To identify the determinant factors for the
prevalence of nourished respondents (BMI
218.5kg/ m?), six binary logistic regression
models (Models I-VI) in the following
three sets:

S,={Model I, Model 1V}, S,={Model II, Model
V}, S,={Model 111, Model VI},

and were fitted separately for both the
survey years for urban areas, rural areas
and Bangladesh as a whole, respectively.
The results are presented in Tables 2 and 3.
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Determinant factors to be nourished
among women

Model I and Model IV in S, were fitted
for the urban respondents of the survey
years 2007 and 2011 respectively. Both the
models identified that the respondents’
age, education, CEB, wealth index, age
at first birth, husband’s occupation, and
husband’s education were the significant
determinants. Moreover, marital status
was identified as the significant deter-
minant in Model IV. Similarly, Model II
and Model V of the set S, were fitted for the
rural respondents of the survey years 2007
and 2011, respectively. Both the models
identified that the respondent’s age,
education, marital status, CEB, and wealth
index were the significant determinants.
Moreover, husbands’ occupation was
identified as the significant determinant
in Model II. Again, Model III and Model
VI in S, were fitted for Bangladesh as a
whole for the respondents of the survey
years 2007 and 2011 respectively. Both the
models identified that the respondent’s
age, education, marital status CEB, wealth
index, area of residence, age at first
birth, and husband’s education were the
significant determinants. As the results of
the models explained in S,, Sz, and S, were
found to be almost similar, only the results
of the models in S, are explained in the
following section.

For both the surveys, the women in
urban areas, those in the 20 to 49 years old
age group were found to be more likely
to be nourished when compared to the
women in the 15 to 19 years group. For
example, in Model I, women in the 30 to 34
years group were 3.41 times (OR, 3.21; 95%
CI: 2.22-5.23), and the women in the 35 to 39
years group were 5.21 times (OR, 5.21; 95%
CI: 3.31-8.20) more likely to be nourished
when compared to the women in the 15
tol9 years group. Similarly, in Model IV,
the women in the 30-34 years group were
3.89 times (OR, 3.89; 95% CI: 2.63-5.75)
while those in the 35-39 years group were
5.30 times (OR, 5.30; 95% CI: 3.49-8.06)

more like to be nourished compared to the
women in the 15-19 years group. In Model
I, it is found that secondary and higher
level educated women were 1.39 times
(OR, 1.39; 95% CI: 1.04-1.87) and 2.53 times
(OR, 2.53; 95% CI: 1.40-4.55) more likely
to be nourished compared to illiterate
women, respectively. Similarly, in Model
IV, it was found that primary, secondary
and higher level educated women were
1.24 times (OR, 1.24; 95% CI: 0.99-1.55),
1.67 times (OR, 1.67; 95% CI: 1.28-2.17)
and 2.36 times (OR, 2.36; 95% CI: 1.43-3.89)
more likely to be nourished compared to
illiterate women, respectively. In the case
of CEB for the survey year 2007, the women
with 3 to 4 children ,and more than 4, were
25% (OR, 0.75; 95% CI: 0.59-0.97) and 39%
(OR, 0.61; 95% CI: 0.44-0.85) less likely to
be nourished compared to the women
with 2 children or less. When the economic
status (wealth index) was considered, for
both the survey years, it was found that the
respondents in the lower economic groups
were less likely to be nourished. For the
case of age at first birth, it was seen that
the respondents who have given birth at
18 years of age and above were less likely
to be nourished. The results revealed
that women whose husbands were in
comparatively better occupations and were
more highly educated were more likely to
be nourished.

DISCUSSION

The results of this study demonstrate a
clear distribution of changes in nutritional
status by socio-demographic factors over
the surveys (BDHS 2007 and BDHS 2011)
among non-pregnant ever-married women
15 to 49 years old in Bangladesh. In health
science, BMI is considered as a marker of
nutritional status and a low BMI increases
women'’s susceptibility to a wide range of
diseases and may have adverse long term
health consequences with likely effects
on their children. Moreover, it may have
adverse social and educational outcomes
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which lead to malnutrition in adulthood
and diseases, disability and mortality. This
study indentified that the prevalence of
women being underweight decreased over
the survey years, but alarmingly affected a
quarter of the sample. Furthermore, there
was an increasing trend in the prevalence
of overweight and obesity among women
over the survey years. The results of
this study were found to be consistent
with the study conducted in Bangladesh
(Corsi et al., 2011). Similar patterns were
also reported in India (Subramanian et
al., 2009) and Indonesia (Winkvist et al.,
2000). Though the prevalence of women
being underweight to overweight or obese
shows a slow increase in recent years,
it is still not acknowledged as a serious
public health issue in Bangladesh. This
study also demonstrated a clear difference
in the prevalence of malnourished
(underweight) and nourished women
between urban areas and rural areas
of Bangladesh. Whilst observing from
different socio-demographic perspectives,
this study identified that the prevalence
of underweight was consistently higher
amongst rural women than urban women.
Women in the rural areas were more likely
to be underweight. The results revealed
a slight decrease in the percentage
of underweight women, a pattern
consistent with the results of a similar
study (Subramanian & Smith, 2006). The
percentage of nourished respondents for
both the surveys was found to be higher in
the urban areas and showed an increasing
trend. In this regard, rising urbanisation
and continued economic development
are offered as possible reasons (Mendez,
Monteiro & Popkin, 2005). Moreover,
urban characteristics may have all
contributed to the rising trend of women
being overweight or obese in the urban
areas. These are excessive use of cars and
other fuel-based vehicles; limited space
for walking and physical activity; the
availability, preference and consumption

of fast and fatty foods and less preference
for vegetables; improved technologies that
require less energy; and sedentary and
changing lifestyles. More instances of lower
BMIs were observed amongst illiterate
and less educated groups of women
when compared with women with higher
levels of education, whereas there was
an increasing prevalence of overweight
amongst the more highly educated women.
The findings of this study are similar to
other studies conducted in Bangladesh
(Corsi et al., 2011; Khan & Kramer, 2009),
Ethiopia (Teller & Yimar, 2000), India
(Bose et al., 2009; Subramanian, Kawachi &
Smith, 2007; Subramanian & Smith, 2006),
and China (Razak et al., 2005). Very often,
illiterate women were not aware of the
importance of diets, food habits, personal
hygiene, and were not careful about their
nutritional status. The education level of
their husband was found to be significantly
associated with women’s nutritional
status. The results of this study showed
a higher prevalence of underweight
amongst women with illiterate husbands.
Currently, working women were found to
be more likely to be underweight than non-
working women. The results revealed that,
widowed, divorced and separated women
were less likely to be nourished than
married women. This study also identified
contrasting statistically significant
associations between number of CEB and
pattern of BMI and found a comparatively
lower prevalence of being underweight
amongst women who have had no more
than two children. A similar relationship
was found between nourished women
and age at first birth. In reality, the women
who gave birth at an early age were not
physically and mentally prepared to give
birth, resulting in a higher percentage
of underweight women. More women
living in Sylhet division were identified
as underweight in both survey years.
Obviously, it is important to ascertain the
factors causing women in this region to
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be malnourished. Positive and statistically
significant effects were observed between
economic status (measured by wealth
index) and nutritional status. The
respondents in the higher economic status
groups were identified as significantly
more likely to be nourished, as in the
case of previous studies (Corsi et al., 2011;
Subramanian, Kawachi & Smith, 2007).

CONCLUSIONS

This study identified a decrease in
underweight women whilst those who
were of normal weight, overweight, and
obese increased over the survey years.
Underweight was more prevalent amongst
women with the following characteristics:
in the younger age groups; illiterate or less
educated; currently working; currently
widowed/separated/divorced;  having
more children; of poor economic status;
living in the rural areas; living in Sylhet
division; giving birth earlier; with husbands
employed in the agricultural or manual
laboring sectors; and having illiterate or
less educated husbands. Further systematic
and frequent monitoring and surveillance
of the social trajectory of nutritional status
in Bangladesh is necessary to develop
appropriate policy responses that address
the persistent and chronic problem of
underweight women as well as the
emerging problem of overweight women.

ACKNOWLEDGEMENTS

The Ministry of Health and Family Welfare
(MOHFW), Bangladesh supported the
data and reports required for this study.
The authors are very grateful to MOHFW,
Bangladesh for support. The authors
gratefully acknowledge the Department
of Population Science and Human
Resource Development, University of
Rajshahi, Bangladesh where this study
was conducted. Thanks must also go to the
editors and the reviewers for their valuable
comments and criticisms, which greatly
improved this article.

Conflict of interest
The authors declare that they have no
competing interest.

REFERENCES

Bose K, Bisai S, Sadhukhan S, Mukhopadhyay
A & Bhadra M (2009). Under nutrition
among adult Bengalees of Dearah, Hooghly
District, West Bengal, India: relationship
with educational status and food habit.
Anthropo Anz 67(2): 121-128.

Chan YH (2004). Biostatistics 202: logistic
regression analysis. Singapore Med | 45(4):
149-153.

Corsi D], Kyu HH & Subramanain SV (2011).
Socioeconomic and geographic patterning
of under- and over-nutrition among
women in Bangladesh. | Nutr 141(4): 631-
638.

Ehrenberg HM, Dierker L, Milluzzi C & Mercer
BM (2003). Low maternal weight, failure
to thrive in pregnancy, and adverse
pregnancy outcomes. Am | Obstet Gynecol
189(6): 1726-1730.

Gnudi S, Sitta E & Lisi L (2009). Relationship of
body mass index with main limb fragility
fractures in post-menopausal women. |
Bone Miner Metab 27(4): 479-484.

Haque MM, Bhuiyan MR, Naser MA, Arafat Y,
Roy SK & Khan MZH (2014). Nutritional
status of women dwelling in urban slum
area. | Nutr Health Food Eng 1(3): 00014.

Hossain MG, Bharati P,Saw A, Lestrel P, Almasri
A & Kamarul T (2012). Body mass index of
married Bangladeshi women: trends and
association with sociodemographic factors.
] Biosoc Sci 44(4): 385-399.

Hossain MG, Khatun MS, Islam MR, Mondal
MNI, Bharati P & Pal M (2014). Factors
associated with age at menarche of
secondary school girls in Rajshahi City,
Bangladesh. Adv Life Sci 4(2): 88-93.

Kamal SMM & Islam MA (2010). Socio-
economic correlates of malnutrition among
married women in Bangladesh. Mal | Nutr
16(3): 349-359.

Khan MMH & Kramer A (2009). Factors
associated with being underweight,
overweight and obese among ever-married



Body Mass Index & its Determinants among Ever-married Non-Pregnant Women in Bangladesh 205

non-pregnant urban women in Bangladesh.
Singapore Med ] 50(8): 804-813.

Mahajan SD, Singh S, Shah P, Gupta N &
Kochupillai N (2004). Effect of maternal
malnutrition and anemia on the endocrine
regulation of fetal growth. Endocr Res 30(2):
189-203.

Mendez MA, Monteiro CA & Popkin BM (2005).
Overweight exceeds underweight among
women in most developing countries. Am
J Clin Nutr 81(3): 714-721.

Mondal MNI, Hoque N, Chowdhury MRK &
Hossain MS (2015). Factors associated with
misconceptions about HIV transmission

among ever-married women in Bangladesh.
Jpn ] Infect Dis 68(1): 13-19.

Mondal MNI, Hossain MK & Ali MK (2009).
Factors influencing infant and child
mortality: a case study of Rajshahi District,
Bangladesh. | Hum Ecol 26(1): 31-39.

Mondal MNI, Rahman MM, Rahman OR &
Akther MN (2012). Level of awareness
about HIV/AIDS among ever married
women in Bangladesh. Food Public Hith
2(3): 73-78.

NIPORT (2009). Bangladesh Demographic and
Health Survey 2007. National Institute
of Population Research and Training
(NIPORT), Mitra and Associates & Macro
International; Dhaka, Bangladesh and
Calverton, Maryland, USA.

NIPORT (2013). Bangladesh Demographic and
Health Survey 2011. National Institute
of Population Research and Training
(NIPORT), Mitra and Associates & Macro
International; Dhaka, Bangladesh and
Calverton, Maryland, USA.

Norshafawati AA, Rosta ] & Norhaizan ME
(2014). Body mass index as the predictor
of high sensitivity C-reactive protein: a risk
of marker of cardiovascular diseases. Mal |
Nutr 20(3): 291-301.

Pryer JA & Rogers S (2006). Epidemiology of
undernutrition in adults in Dhaka slum
households, Bangladesh. Eur ] Clin Nutr
60(7): 815-822.

Rahman MS, Mondal MNI, Islam MR, Ahmed
KM, Karim MR & Alam MS (2015).
Under weightiness among ever-married

non-pregnant women in Bangladesh: a
population based study. Univ | Food Nutr
Sci 3(2): 29-36.

Rampal L, Saeedi P, Aminizadeh BS, Salmia MS
& Norlijah (2012). Obesity and associated
health related factors among university
staff in Serdang, Malaysia. MJMHS 8(2):
23-32.

Rayhan MI & Khan MSH (2006). Factors causing
malnutrition among under five children in
Bangladesh. Pak | Nutr 5(6): 558-562.

Razak F, Anand S, Vuksan V, Davis B, Jacobs R,
Teo KK & Yusuf S (2005). Ethnic differences
in the relationships between obesity and
glucose-metabolic abnormalities: a cross-
sectional population-based study. Int |
Obes (Lond) 29(6): 656-667.

Subramanian SV & Smith GD (2006). Patterns,
distribution, and determinants of under-
and over-nutrition: a population-based
study of women in India. Am ] Clin Nutr
84(3): 633-640.

Subramanian SV, Kawachi I & Smith GD (2007).
Income inequality and the double burden
of under- and over-nutrition in India. |
Epidemiol Comm Hith 61: 802-809.

Subramanian SV, Perkins JM & Khan KT (2009).
Do burdens of underweightand overweight
coexist among lower socioeconomic groups
in India? Am ] Clin Nutr 90(2): 369-376.

Teller CH & Yimar G (2000). Levels and
determinants of malnutrition in adolescent
and adult women in Southern Ethiopia.
Ethiopian | Hlth Development 14(1): 57-66.

WHO Expert Consultation (2004). Appropriate
body mass index for Asian populations and
its implications for policy and intervention
strategies. Lancet 363(9403): 157-1563.

Winkvist A, Nurdiati DS, Stenlund H & Hakimi
M (2000). Predicting under- and over-
nutrition among women of reproductive
age: a population-based study in central
Java, Indonesia. Pub Hlth Nutr 3(20): 193-
200.






