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ABSTRACT
Background

The double burden of malnutrition (DBM), where undernutrition and overnutrition
coexist, is a new paradigm in the global nutritional landscape. With an increasing rate
of obesity and a gradual decline in undernutrition, India is currently experiencing
this public health challenge. At the household level, among mother-child pairs, this
disparity in nutritional status is becoming evident.

Objective

To assess the prevalence and patterns of the double burden of malnutrition among
mother-child dyads and to determine the factors associated with this condition.

Method

In this observational, cross-sectional study, the nutritional status (double burden
of malnutrition) of 360 mothers and their children (aged 0 - 23 months) from a
rural community of West Bengal, India, was assessed. Data were collected via
interviews using a pre-tested, semi-structured questionnaire and through standard
anthropometric measurements. The collected data were subsequently analyzed
using SPSS (Version 25).

Result

The findings showed that 16.1% of the mother-child pairs had double burden of
malnutrition, the highest being the pair of overweight/obese mother-stunted
children (10%). Mother’s education (aOR 4.19, Cl 1.65-10.62), food-insecure
households (aOR 3.27, Cl 1.51-9.16), and lower socio-economic class (aOR 2.70, Cl
1.09-6.67) were found to be significantly associated with the presence of double
burden of malnutrition among participants.

Conclusion

The double burden of malnutrition among mother-child dyads can be seen as a dual
nutrition challenge that needs to be addressed with paramount importance. This
contrasting form of malnutrition claims a renewed focus and program intervention
through the equity-focused policies of Double Duty Action.
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INTRODUCTION

The double burden of malnutrition (DBM) as a concept
first emerged in 1992 at the International Conference
on Nutrition (ICN) held by the Food and Agriculture
Organization of the United Nations (FAO) and the World
Health Organization (WHO). The DBM was presented as a
new paradigm, recognizing that separating the treatment
or prevention of nutritional deficiencies and excesses was
no longer sensible, as most countries were dealing with
both problems simultaneously.! As per WHO, in the year
2016, an estimated 41 million children under the age of 5
years were overweight or obese, while 155 million were
chronically undernourished.? The nutritional scenario in
India is no longer an exception because this country is
still home to 35%, 33%, and 17% of under-five children
who are stunted, underweight, and wasted, respectively.?
On the contrary, the incidence of overweight/obesity
has increased unexpectedly in India’s poorer and more
populous states.* India has more than 30 million obese
people, and the number is increasing alarmingly.> Double
burden of malnutrition can manifest at different levels
when the household level DBM is the most significant
one among all.? The double-burden household is more
common in LMICs (Lower-middle income countries)
undergoing rapid nutrition transition. Prevalence of total
household-level DBM ranges between 3% and 35% across
126 LMICs, with stunted child overweight mother pairs
being the most prevalent DBM type (1-24%).° Traditionally
a mother’s nutrition had always been related to a child’s
and vice versa. However, currently, the evidence suggests
that the nutritional status of the mother and child is often
positioned at opposite ends of the nutritional spectrum.
Such discordant mother-child pairs are a crucial form of
double burden at the household level. In accordance with
that, the double burden mother-child pair (under-nutrition
as well as overweight/obesity in the same setting) is two
sides of the same nutritional crisis and more often occurs
due to nutrition disparities. Even though such disparity
of nutrition in mother-child dyads is an impending public
health problem, the status of double burden among them
remained underexplored, particularly in a lower-middle
income setting. In this aforementioned context, the present
study aimed to assess the prevalence and patterns of the
double burden of malnutrition among the pairs comprising
children aged 0-23 months and their mothers from a rural
area of Hooghly district, West Bengal, and also to delineate
the determinants for the same.

METHODS

This community-based, cross-sectional study was
conducted from August 2023 to June 2024 in the villages
situated in the service area of the Rural Health Unit and
Training Centre at Singur, Hooghly district, West Bengal. A
total of 64 villages, catered by 2 primary health centers and
12 subcentres, were included in this study. Children aged

0-23 months and their mothers were selected as study
participants. Any debilitating disease of the child, as well as
the mother, and those who were unable to respond were
excluded.

Cochran’s formula [n=z?pq/d?] for determining the sample
size was applied.” The standard normal variate (z) was
taken as 1.96 (5% type-l error); the prevalence (p) of
double burden of malnutrition among mother-child dyads
was 39% as per a study by Kumar et al. based on National
Family Health Survey data of India (NFHS-4, 2015-16) and
relative error in precision (d) as 20%.8 Considering a design
effect of 2 and a non-response allowance of 10%, the final
sample size was estimated as 360. Thus, a total of 360
mother-child pairs had been studied.

A two-stage 30-cluster sampling technique was
implemented using the probability proportional to the
population size method. Each of the 64 villages was
considered a cluster. In the first sampling stage, 30 clusters
were selected after listing the villages according to their
population. In the second stage, 12 participants were
selected from each of the 30 selected clusters (Cluster
size = sample size/number of clusters; i.e., 360/30=12)
using simple random sampling. Eligible participants were
approached to participate in the study with the help of the
respective honorary health workers assigned in that area.
Only one participant per household was selected to avoid
overlapping of certain socio-demograohic and behavioral
characteristics. In case two children of 0-23 months of age
were present within the same household or of the same
mother, the younger child was taken as the participant.

After building rapport with the participants, data collection
was conducted via face-to-face interviews using a pre-
designed, pre-tested schedule. Local-language versions of
the schedule were face- and content-validated by public
health experts. Malnutrition among the mothers and their
children was assessed by anthropometric measurements.
A calibrated digital weighing machine was used to measure
the body weight of the mothers, and for children, a baby
weighing scale pan was used. Bodyweight was measured at
three separate observations at 10-minute intervals during
data collection. Mother’s height was measured with a non-
stretchable tape, and in the case of children, recumbent
length was taken with an infantometer. Anemia status was
assessed using a hemoglobin testing kit containing a digital
hemoglobinometer (Hemocue; Radiometer Medical ApS,
Copenhagen, Denmark), test strips, a puncture lancet, a
micropipette, cotton swabs, and spirit.

The outcome variable of this study is the double burden
of malnutrition among mother-child dyads. The discordant
pairs of mother and child, where the child is suffering from
undernutrition and the mother is overweight/obese or vice
versa, were considered as double-burden pairs. To ascertain
the nutritional status of both mother and child, Body
Mass Index (BMI) and status of anemia among mothers
and stunting, underweight, and wasting in children were
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used. Maternal BMI was categorized into three categories
of underweight (BMI < 18.5), normal (18.5 to 24.9), and
overweight (> 25.0), and stunting, underweight, and
wasting by z-scores of < -2.00 of height-for-age, weight-
for-age, and weight-for-height, respectively, as per the
WHO guidelines.® Dietary diversity was measured for the
mothers through MDD-W (minimum dietary diversity of
women; it is a ten-item food group diversity indicator that
reflects the presence of dietary diversity if 5 out of 10 food
groups are consumed) questionnaire.® HFIAS (Household
Food Insecurity Access Scale) questionnaire was used
to measure household food security. This questionnaire
containing a total of nine questions based on a recall
period of 24 hours helps in distinguishing between food-
secure and food-insecure households.* The structured
guestionnaire also contained socio-demographic details,
such as age, sex, caste, education, marital status of the
mother, socioeconomic status (according to B.G. Prasad’s
scale 2022), and family type.?? Antenatal, intranatal, and
postnatal history including parity of the mother, mode
of delivery, birth weight, birth order, etc were also taken
during data collection.

Data were analyzed using Microsoft Excel and Statistical
Package for Social Sciences (SPSS Inc. Released 2007.
SPSS for Windows, Version 16.0. SPSS Inc., Chicago, IL)
Appropriate descriptive statistics were utilized for denoting
the proportion of Double burden malnutrition pairs of
mother-child as well as the independent variables. Tests
of significance, like Chi-Square tests with risk estimations,
were done to compare the proportions of study
participants in terms of selected categorical variables.
A p-value of < 0.05 was considered significant. After the
exclusion of multicollinearity (variance inflation factor of >
5), the factors associated with double-burden pairs were
determined using a test of significance (p < 0.05) via a
univariate logistic regression analysis separately. The final
multivariable models included all biologically plausible
significant variables and the variables having a p-value of
0.25 or less in the respective univariate analysis to estimate
the adjusted odds ratio (aOR).

RESULTS
Background characteristics of the study participants:

The median age of the mothers was 25 years, with
an interquartile range of 21-29 years, and in the case
of the children, it was 13 months (interquartile range
5-17 months). Among all the 360 children, 51.2% were
male and 48.8% were female. Among them, 93.6% were
Hindu by religion, and 75.3% were living in a joint family.
Approximately 31.1% of the participants belonged to
socioeconomic class IV (according to the B.G.Prasad Scale
2022), and 40% of the mothers had an educational level of
middle school, as seen in the table table 1

Table 1. Background characteristics of the respondents (n=360)

Parameters Categories Number (%)
18-25 200 (55.6)
Age of the mothers 26-30 110 (30.5)
(years) 31-35 43 (12)
236 7(1.9)
0-6 101 (28.1)
Age of the children 7-12 73(20.2)
(months) 13-18 122 (33.9)
19-23 64 (17.8)
Male 184 (51.2)
Sex of the children
Female 176 (48.8)
Hindu 337 (93.6)
Religion
Muslim 23 (6.4)
Nuclear 271 (75.3)
Type of family
Joint 89 (24.7)
Below primary 22 (6.2)
Primary 21 (5.8)
Middle 115 (31.9)
Mothers’ education®
Secondary 89 (24.7)
Higher Secondary 60 (16.7)
Graduate and above 53 (14.7)
Below primary 54 (15)
Primary 84 (23.3)
Middle 96 (26.7)
Fathers’ education
Secondary 75 (20.8)
Higher Secondary 31(8.6)
Graduate and above 20 (5.6)
Class | (Upper class) 12 (3.3)
Class Il (Upper middle class) 68 (18.9)
Socio-economic class®  Class Il (Middle Class) 104 (28.9)
Class IV (Lower Middle Class) 112 (31.1)
Class V (Lower class) 64 (17.8)

*Below primarys=illiterate and below the 5% standard, p rimary=passed
the 5% standard, middle= passed the 8th standard, secondary=passed
the 10" standard, higher secondary=passed the 12t standard
£According to the B.G. Prasad Scale 2022

The pattern of the double burden of malnutrition among
mother-child dyads:

The mother-child pairs with discordant nutritional status
within the same household were observed in the current
study. Pertaining to the pattern of DBM, four types of pairs
were found, viz., stunted child-overweight/obese mother
(SC_OWM), underweight child-overweight/obese mother
(UWC_OWM), wasted child-overweight/obese mother
(WC_OWM), overweight/obese child-anemic mother
(OWC_AM), and the highest form of double burden pair
being the stunted child with overweight/obese mother
(10%) table 2. Thus, among a total of 360 study participants,
any form of double-burden malnutrition was found to be
present among 16.01% of the mother-child dyads.
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Table 2. Different pairs of Double Burden among mother-child
dyads (n=360)

Double Burden pairs Number* Percentage
(n) (%)

Stunted child-overweight/obese mother 36 10

(SC_OwWM)

Underweight child- overweight/obese 20 5.6

mother (UWC_OWM)

Wasted child- overweight/obese mother 12 3.3

(WC_OWM)

Overweight/obese child-anemic child 8 2.2

(OC_AM)

*Multiple responses

Figure 1 shows the distribution of different outcomes across
socioeconomic status, mother’s education, birth order of
the child, and household food security. The distribution
of SC_OWM and UWC_OWM was significantly different
between food-secured households and households where
food insecurity was present. The DBM (SC_OWM) also
significantly differed across the birth order of the child,
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where the majority of the SC_OWM pairs had a birth order
of two or more. The majority of the DBM pairs belonged to
the lower middle socioeconomic class (according to the B
G Prasad’s Scale 2022), although no significant difference
was found.

Factors associated with the Double Burden of Malnutrition
among Mother-Child Dyads

In the final multivariable regression analysis model, three
variables emerged as significantly associated with the
double burden of malnutrition. The socio-economic class
of below Ill in modified B G Prasad Scale 2021 (AOR=
2.70, 95% Cl= 1.09 — 6.67), mother’s education of below
middle school (AOR= 4.19, 95% Cl= 1.65 — 10.62), food
insecure households (AOR= 3.72, 95% Cl= 1.51- 9.16) had
a significant positive association with the double burden
of malnutrition among mother-child dyads. The model was
fit to use as per the insignificant p (> 0.05) in the Hosmer-
Lemeshow test, while 36% (Cox and Snell’s R2) and 47%
(Nagelkerke ‘s R2) of the variance of dependent variables
could be explained by this multivariable model (Table 3).
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Figure 1. Distribution of different double burden mother-child dyads across Household food insecurity, Birth order, Socioeconomic

status, and Mother’s Education:

DISCUSSIONS

The primary objective of the present study was to assess
the double burden of malnutrition among mother-child
pairs in a rural area of India. In a developing nation like
India, the nutritional profile is changing with progress
on several indicators of undernutrition but rapidly rising
rates of overweight/obesity, especially among adults. This
transition leads to the development of the double burden

of malnutrition, even at the household level, with no
exception for mother-child pairs.

This study was carried out among 360 mother-child pairs
over one year. The findings showed that 16.1% of the pairs
had a double burden of malnutrition. Among 58 double-
burden mother-child pairs, 26 were male children and 32
were female. The highest percentage of double burden
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Table 3. Factors associated with the double burden of
malnutrition among mother-child dyads: Multivariable Logistic
Regression (n=360)

Parameters Total Presence Adjusted p-
No. of Double 0Odds Ratio value®
(n=360) Burden of (aOR); 95% CI
malnutrition
(n=58)
Socioeconomic status
Class Ill and 184 23 (12.5%) Ref (1)
above

0.031

Below class Il 176 35 (19.8%) 2.70(1.09-
6.67)

Mothers’ education

Middle school 317 42 (13.2%) Ref (1)

and above

0.003
Below middle 43 16 (37.2%) 4.19(1.6-10.6)
school
Fathers’ education
Middle school 222 23(10.4%) Ref (1)
and above

0.378
Below middle 138 35 (25.4%) 1.61 (0.5-4.6)
school
Birth order
<2 323 43 (13.3%) Ref (1)

0.737
>2 37 15 (40.5%) 1.23(0.3-4.1)
Minimum dietary diversity among mothers
Present 140 20 (14.3%) Ref (1)

0.127
Absent 220 38 (17.2%) 1.21(0.2-4.3)
Household food security
Food secured 207 26 (12.6%) Ref (1)
household

0.004
Food insecure 153 32 (20.9%) 3.72(1.5-9.1)

household

Hosmer-Lemeshow model fitting information
X?=5.643, p = 0.582

Cox and Snell’s R? = 0.36

Nagelkerke’s R? = 0.47

Sp-value < 0.05 is considered as significant

pairs was of overweight/obese mother-stunted children
(36 out of 360). A study done by Jayalakhsmi et al. in Kerala,
India, reported that the prevalence of stunted children
and overweight/obese mothers was 10.7%.* Another
study by Masibo et al., done in Africa, reported that out
of the overweight/obese mothers, 20% had stunted
children, 5.4% had underweight children, and 3.1% wasted
children.* Shakiyama et al. showed that the prevalence of
double-burden mother-child pairs was 30.6% of the total
households in rural Indonesia.®®

In the present study, a few factors were found to be
associated with the double burden of malnutrition among
mother-child pairs, such as poor socio-economic condition,
low level of mother’s education, and household food
security. Though not rendered statistically significant in the
final model of multivariate logistic regression analysis, low

levels of father’s education, higher birth order of the child,
and absence of minimum dietary diversity among mothers
were found to be significantly associated with double
burden malnutrition in univariate regression. A study done
in Ethiopia by Tarekgn et al. also showed that those with
poor socio-economic status were more likely to experience
DBM than households with middle economic status.®
Another study by Kumar and Mohanty done in India also
demonstrated that a poor wealth index was significantly
associated with the double burden of malnutrition.® A
study by Rachman et al. in Indonesia showed that the lower
educational status of mothers is positively associated with
DBM.Y In contrast to such findings, another study done by
Sutopa et al. in Bangladesh showed that households with
highly educated mothers and fathers are at an increased
risk of having DBM.*® A similar finding to the current study
is demonstrated by another study of urban Indonesia,
which stated that household food insecurity is significantly
associated with DBM pairs like stunted children and
overweight or obese mothers.’ Gubert et al. had done
a study in Brazil that also showed a positive association
between household food insecurity and the double burden
of malnutrition among mother child pairs.?®

This study carries certain limitations. Owing to the cross-
sectional design, no causal relationship could be established
between the double burden of malnutrition and its risk
factors. Some of the factors could only be elicited from
self-reports, which were recall-based; hence, there might
be recall bias or social desirability bias.

CONCLUSION

From this current study, a significant proportion of mother-
child pairs were found to be suffering from the double
burden of malnutrition, which is no less than 16.1%. On the
other hand, it can be said that nutrition is a cross-cutting
determinant for both health and development challenges,
with the ability to catalyze the achievement of key global
goals and targets. And when this nutritional challenge
is related to the most important category of population
which is the dyad of a mother and child, the nation cannot
afford to neglect that. So, addressing the double burden
of malnutrition should be regarded as a catalyst for
addressing policy challenges beyond health — including
reducing health and social inequities within populations,
and raising educational attainment. The double burden
of malnutrition can be seen as a dual nutrition challenge
that needs to be addressed with double-duty action which
includes interventions, programs, and policies that have
the potential to simultaneously reduce the risk or burden
of both undernutrition (including wasting, stunting, and
micronutrient deficiency or insufficiency) and overweight,
obesity. Malnutrition in all its forms, even the intersection
of seemingly contrasting and confounding forms of
malnutrition provides a critical point for renewed focus, as
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well as policy and program interventions and these need to
be tackled by equity-focused policies and systems through
changes in community capacity building, advocacy, and
political will.
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