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Abstract 

Background:  Nutrition has been a low-priority area in Pakistan, with low visibility from the political leadership. 
Despite various efforts, Pakistan has been reported to have one of the highest prevalences of child and women 
malnutrition compared to other developing counties. Therefore, this study intends to examine the prevalence and 
determinants of nutritional status of women and children in Pakistan.

Methods:  The present study uses the Demographic Health Survey (DHS) data from Pakistan 2012–13 (PDHS-3). The 
nutritional status of women was examined through Body-Mass Index (Underweight, normal, overweight, & obese), 
and that of children was examined through stunting (severe and moderate), wasting (severe, moderate, overweight), 
and underweight (severe, moderate, overweight). Descriptive statistics and bivariate analysis have been used along 
with multinomial logistic regression.

Results:  A higher proportion of children in rural areas were severely stunted (19.6% vs. 12.5%), severe wasted (2.4% 
vs. 2.2%), and severe underweight (9.4% vs. 6%) than their urban counterparts. A higher proportion of rural women 
(9.5% vs. 5.5%) were underweight than urban women, whereas a higher proportion of urban women were obese 
(24.3% vs. 19.0%) than rural women. The odds of severe stunting (OR = 0.24; C.I. = 0.15–0.37), severe underweight 
(OR = 0.11; C.I. = 0.05–0.22) were lower among children from the richest wealth quintile than their poorest counter-
parts. The Relative Risk Ratio (RRR) of being overweight (RRR = 3.7; C.I. = 2.47–5.54) and Obese (RRR = 4.35; C.I. = 2.67–
7.07) than normal BMI were higher among women from richest wealth quintile than women belonged to poorest 
wealth quintile.

Conclusion:  This study has highlighted determinants associated with maternal and child nutritional status, whereby 
the child’s nutritional status was measured by stunting, wasting, and underweight, and BMI measured the mother’s 
nutritional status. The main risk factors for a child’s poor nutritional status include low household wealth, urban 
residence, and mother’s educational status. Similarly, the main risk factors for women’s poor nutritional status include 
increasing the women’s age, educational status, rural residence, and household wealth. Poor households should be 
provided special attention to improve the nutritional status among women and children in poor households.
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Background
Child undernutrition is a significant public health con-
cern for children under five years of age in underde-
veloped nations, including Pakistan. Malnutrition is 

produced by numerous interconnected causes and has 
short- and long-term adverse health consequences [1, 
2]. According to the 2011 National Nutrition Survey of 
Pakistan, 31% of children under the age of five are under-
weight, whereas recent research in Pakistan found that 
the current incidence of underweight children is 29% 
[1, 3]. Pakistan was identified as one of the seven coun-
tries that accounted for about one-third of the world’s 
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undernourished population, along with Bangladesh, 
China, Congo, Ethiopia, India, and Indonesia [4].

Undernutrition not only leads to illness and mortality 
among children, but it also impairs their physical and 
cognitive development, their ability to perform aca-
demically, and their ability to work later in life [5–7]. 
Consequently, undernutrition is one of the most press-
ing issues due to its long-term and adverse effects [8]. 
Several studies reported that inadequate nutrition is 
the significant risk factor for child malnutrition [9–
11]. Studies have found that there are multiple fac-
tors associated with child undernutrition, such as low 
birth weight, mother’s education, mother’s body mass 
index (BMI), sex of the child, birth order, poor exclu-
sive breastfeeding, poor sanitation practices, poverty, 
dietary diversity, and social inequalities [9, 10, 12–16]. 
Some studies have shown that individual and commu-
nity level factors are responsible for childhood under-
nutrition [12, 13].

According to Cuming and Cairncross (2016), water, 
sanitation, and hygiene are recognized as significant 
risk factors for the health of infants and young children, 
where stunting is highly concentrated  [17]. In Uganda, 
it was found that children belonging to lower socio-eco-
nomic strata are more likely to be undernourished due to 
their higher vulnerability to food insecurity [18].

Child undernutrition can be attributed to many fac-
tors, including the mother’s nutritional status [19]. Chil-
dren born to malnourished mothers are more likely to 
be underweight, which can run in families [20]. Sev-
eral studies have documented a significant relationship 
between mother’s poor nutritional status and various 
pregnancy outcomes such as low birth weight, suscepti-
bility to infections, and growth-challenged and develop-
mentally delayed children [21]. Several factors affect the 
mother’s nutrition: high fertility, poor diet, low socio-
economic status, cultural factors, fertility preferences, 
and closed birth interval. A high fertility rate combined 
with a lack of birth spacing results in a continuous cycle 
of pregnancy and breastfeeding, depleting a mother’s 
nutritional reserves. As a result, a woman’s parity and 
birth spacing significantly influence the child’s survival 
prospects [22]. A short inter-pregnancy gap does not 
provide enough time for the mother to recuperate from 
the delivery process and restore her reserves of nutrients 
used during pregnancy, especially when she is under-
nourished [23].

Pakistan is distinct in its own right, with varying lev-
els of development in terms of nutrition policies and 
programs and different methods to improve nutrition 
services for women and children. The country offers 
a wealth of information about what is being done to 
enhance women’s and children’s nutrition and what 

needs to be done [3]. The double burden of malnu-
trition is becoming a growing problem in Pakistan, 
with overweight women outnumbering underweight 
women [3]. On the other hand, nutrition remains an 
unfinished business for Pakistan’s mothers and chil-
dren [3]. As the country himself acknowledges, much 
more must be done to enable women to avoid the per-
ils of undernutrition and, indeed, the growing risk of 
overweight/obesity [3]. In light of the above discus-
sions, this study intends to examine the prevalence and 
determinants of nutritional status of women and chil-
dren in Pakistan.

In their study, Khan et al. (2019) have already discussed 
the determinants of stunting, wasting, and underweight 
among children below five years of age using the same 
dataset. However, this study differs in many aspects from 
Khan et al. [1]. The study by Khan et al. categorized mal-
nutrition as stunting, wasting, and underweight [1]. This 
study categorized these three categories of malnutrition 
as severe and moderate, thereby categorizing stunting as 
severe stinting and moderate stunting, and so on. Fur-
thermore, Khan et  al. only discussed the determinants 
of stunting, wasting, and underweight among children 
below five years of age; however, this study also included 
mothers exploring the risk of BMI among women aged 
15–49 years of age. Furthermore, both the studies differ 
in terms of covariates.

Data and methods
Data
The present study uses the Demographic Health Survey 
(DHS) data from Pakistan 2012–13 (PDHS-3). The over-
all objective of the 2012–13 PDHS was to gather data 
on high standards of fertility, preference and use con-
traception and maternal and child health, infant mor-
tality levels, vaccination, mother and child’s nutrition, 
and awareness of HIV/AIDS, tuberculosis, and other 
diseases. The overarching objective was to provide the 
information necessary for evidence-based planning by 
health and family planning programs and guide program 
managers and policymakers to plan and carry out future 
interventions successfully. PDHS has adopted a two-stage 
stratified sampling design. The rural and urban popula-
tion of all four provinces of Pakistan (Punjab, Sindh, Khy-
ber Pakhtunkhwa, and Baluchistan) and regions of Gilgit 
Baltistan and Islamabad Capital Territory (ICT) were 
included in the survey. The details of the sampling design 
were published in a report by Pakistan Demographic 
Health Survey [24].

The survey collected information from 12,943 house-
holds with 13,558 eligible women (15–49) and 3134 
men (15–54). The anthropometric parameters (height 
and weight) of women and children were also collected 
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in the survey. In Pakistan, PDHS measured all chil-
dren aged less than five years; however, for women 
aged 15–49 years, height and weight were measured in 
every third household selected for male interview. Eli-
gible children included were born within the five years 
preceding the survey and had a valid record of dates 
of birth. Measurements of children were recorded for 
both height (in centimeter) and weight (in kilograms) 
using the measuring boards of Shorr productions and 
the digital SECA scales, respectively. Out of 3466 eligi-
ble children born to 13,588 ever-married women aged 
15–49 years, anthropometric information was available 
for 3071 children aged 0–59 months.

Variable description
Dependent variable
 The present study is divided into two sections: nutri-
tional status of women aged 15–49 years and nutritional 
status of children aged less than five years in Pakistan. 
The nutritional status of women is examined through 
the body mass index (BMI). It is categorized into four 
categories: Under-weight, Normal weight, Overweight 
and Obese. However, the nutritional status of children is 
examined through Z-scores of three parameters: Stunt-
ing, Wasting, and Under-weight & Over-weight for age. 
Stunting is categorized into two categories (Severe and 
Moderate); Wasting is categorized into three categories 
(Severe, Moderate, Over-weight); Weight for age is cate-
gorized into three categories (Severe underweight, Mod-
erate underweight, and Overweight).

Women nutritional status: Cut-off limit for BMI (Weight 
for Height:

Underweight: BMI < 18.5 kg/m2, Normal weight: 
BMI > =18.5 & < 24.9 kg/m2, Overweight: BMI > =30.0 
& < 29.9 kg/m2, Obese: BMI > =30.0 kg/m2

Children nutritional status: Cut-off limit for Stunting 
(Height-for-Age):

Severely Stunted: Z-score < − 3.0 SD below mean

Moderately Stunted: Z-score < − 2.0SD below mean

Cut-off limit for Wasting (Weight-for-Height):
Severely Wasted: Z-score < − 3.0 SD below mean

Moderately Wasted: Z-score < − 2.0 SD below mean

Overweight: Z-score > + 2.0 SD below mean

Cut-off limit for Weight-for-age:
Severely underweight: Z-score < − 3.0 SD below 
mean

Moderately underweight: Z-score < − 2.0 SD below 
mean

Overweight: Z-score > + 2.0 SD below mean

Independent variables
   Women and children’s socioeconomic and demo-
graphic characteristics are considered to understand 
the nutritional status by selected background character-
istics. The selected socio-economic and demographic 
characteristics to include: the place of residence (Rural, 
Urban), religion (Hindu, Muslim, Others), age (continu-
ous), marital status (Married, Unmarried, Others), edu-
cational attainment, working status (Yes, No), Source of 
drinking water, type of cooking fuel, type of toilet facility, 
and wealth index. Apart from the variables mentioned 
above, the number of children and women’s dietary pat-
terns (food composition) are considered. The number of 
siblings, sex, breastfeeding pattern, immunization, and 
dietary pattern are considered for children.

Methods
Descriptive statistics and bivariate analysis have been 
used to understand the nutritional status among women 
aged 15–49 and children aged 0–59 months in Pakistan.

The multinomial logistic regression model was used 
to determine factors associated with Body Mass Index 
among women. This allowed us to assess the independ-
ent effect of background characteristics in assessing the 
prevalence of BMI. Multinomial logistic regression is an 
expansion of logistic regression in which one equation 
is set up for each logit relative to the reference outcome. 
BMI consists of four categories: normal, underweight, 
overweight, and obese. For a dependent variable with 
four categories, this requires the estimation of three 
equations, one for each category relative to the refer-
ence category (not related), to describe the relationship 
between the dependent and the independents variables:

Where α2, α3, and α4 are the intercepts for the category 
underweight, overweight, and obese, respectively, and 
βk2, βk3, and βk4 are the slope coefficient of the Xi vari-
ables for respective category of the dependent variable.

We also used binary logistic regression to determine 
the factors associated with severe and moderate stunting, 

(1)
ln [{P(Yi = 2)|Xi}/{P(Yi = 1)|Xi}] = α2 + β1

2
X1 . . . βk

2
Xik

(2)
ln [{P(Yi = 3)|Xi}/{P(Yi = 1)|Xi}] = α3 + β1

3
X1 . . . βk

3
Xik

(3)
ln [{P(Yi = 4)|Xi}/{P(Yi = 1)|Xi}] = α4 + β1

4
X1 . . . βk

4
Xik
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severe and moderate wasting, and severe and moder-
ate underweight among children aged 0–59 months. In 
this analysis, the response variable ‘no’ was recoded as 0 
if the child was not malnourished and 1 if the child was 
malnourished:

Where Yi is the binary response variable; Xi is the set of 
explanatory variables, such as sociodemographic char-
acteristics as mentioned in the case of the multino-
mial model; and β1,. .., βk are the coefficients of the Xi 
variables.

All the analyses have used appropriate sampling 
weights, which PDHS has provided to account for the 
survey design using STATA version 16.0. All methods 
were performed in accordance with the relevant guide-
lines and regulations.

Results
Table 1 depicts the percentage distribution of nutritional 
status of children by various background characteristics. 
Severe stunting increased with an increase in a child’s 
age, whereas severe wasting decreased with a child’s age. 
Only 9% of the children aged 0–12 months were severely 
stunted compared to almost 19% of children aged 
49–60 months. A higher proportion of children in rural 
areas were severely stunted (19.6% vs. 12.5%), severe 
wasted (2.4% vs. 2.2%), and severe underweight (9.4% 
vs. 6%) than their urban counterparts. Similarly, a higher 
proportion of children whose mothers were uneducated 
were severely stunted (25.0% vs. 6.9%), severe wasted 
(2.6% vs. 2.3%), and severe underweight (12.7% vs. 2.2%) 
than those children whose mother had higher education. 
Also, a higher proportion of children from the poorest 
wealth quintile were severely stunted (34.9% vs. 7.7%), 
wasted (2.6% vs. 1.4%), and underweight (20.2% vs. 3.2%) 
than children from the richest wealth quintile.

Table  2 depicts the percentage distribution of the 
body-mass index of women by various background char-
acteristics. Results found that obesity increased with 
age, educational status, and wealth index. Only 4% of 
the women aged 15–19 years were obese compared to 
almost 30% of women aged 45–49 years. A higher pro-
portion of rural women (9.5% vs. 5.5%) were under-
weight than urban women, whereas a higher proportion 
of urban women were obese (24.3% vs. 19.0%) than rural 
women. Almost one in every ten uneducated women 
(11.1%) was underweight, whereas almost one in every 
six uneducated women (15.7%) was obese. Almost one-
fifth (19.5%) of the poorest women were underweight, 
and only 3% of the richest women were underweight. In 

(4)log e [P(Yi = 1| Xi)/1− P(Yi = 1| Xi)] = log
e[π |1− π ] = α + β1Xi1, . . . ,βkXik

contrast, around 7% of the poorest women were obese, 
and almost 31% of the richest women were obese.

Table 3 depicts the binary logistic odds ratio results for 
stunting, wasting, and underweight children in Pakistan. 
The odds of severe stunting (OR = 0.24; C.I. = 0.15–0.37), 
severe underweight (OR = 0.11; C.I. = 0.05–0.22) were 

lower among children from the richest wealth quintile 
than their poorest counterparts. Similarly, the odds of 
severe wasting (OR = 0.59; C.I. = 0.39–0.91) and severe 
underweight (OR = 0.66; C.I. = 0.5–0.88) were lower 
among rural children than their urban counterparts. 
Furthermore, results noted lower odds of severe stunt-
ing (OR = 0.39; C.I. = 0.27–0.57) and severe underweight 
(OR = 0.56; C.I. = 0.32–0.99) among children whose 
mothers have higher education than those whose moth-
ers were uneducated.

Table  4 depicts the relative risk ratio of BMI among 
women in Pakistan by various background characteris-
tics. The results found that the RRR of being overweight 
(RRR = 3.32; C.I. = 2.14–5.17) and obese (RRR = 15.86; 
C.I. = 7.42–33.91) than normal BMI was higher among 
women aged 45–49 years of age than women aged 
15–19 years of age. The RRR of being underweight 
(RRR = 0.72; C.I. = 0.51–1.01) than normal BMI was 
lower among rural women than urban women. In con-
trast, the RRR of being obese (RRR = 1.46; C.I. = 1.17–
1.82) than normal BMI was higher among rural women 
than urban women. The RRR of being underweight 
decreased with an increase in household wealth quin-
tile, whereas the RRR of being overweight and obese 
increased with an increase in household wealth quintile. 
The results found that the RRR of being underweight 
(RRR = 0.38; C.I. = 0.20–0.75) than normal BMI was 
lower among women from the richest wealth quintile 
than women who belonged to the poorest wealth quintile. 
Furthermore, the RRR of being overweight (RRR = 3.70; 
C.I. = 2.47–5.54) and Obese (RRR = 4.35; C.I. = 2.67–
7.07) than normal BMI were higher among women from 
richest wealth quintile than women belonged to poorest 
wealth quintile.

Discussion
This research paper investigated the factors associated 
with the nutritional status of mothers and their children. 
The three indicators, namely; stunting, wasting, and 
underweight, were categorized to examine nutritional 
status among children, whereas nutritional status among 
mothers was categorized by body-mass index. The study 
has revealed that almost one-sixth (17.2%) of the children 
were severely stunted, another 2 % were severely wasted, 



Page 5 of 13Waghmare et al. BMC Public Health          (2022) 22:766 	

Table 1  Percentage distribution of nutritional status of children according to background characteristics in Pakistan

Characteristics Severe stunt Moderate stunt Severe waste Moderate 
waste

Severe under 
weight

Moderate 
under 
weight

Age in months

  00–12 8.9 22.3 5.2 26.6 9.4 20.6

  13–24 13.2 33.4 2.4 19.4 6.2 17.5

  25–36 22.7 47.1 1.6 16.8 8.8 26.4

  37–48 23.4 47.2 1.5 16.1 8.0 25.1

  49–60 18.6 38.9 0.6 16.1 8.8 25.5

Place of residence

  Urban 12.5 31.5 2.2 6.6 6.0 19.4

  Rural 19.6 40.6 2.4 7.2 9.4 24.7

Educational attainment mother

  No Education 25.0 47.7 2.6 8.8 12.7 31.7

  Primary 13.9 38.7 2.8 5.3 5.7 19.5

  Secondary 9.2 28.3 1.4 5.6 4.0 15.1

  Higher 6.9 16.2 2.3 5.1 2.2 8.5

Source of drinking water

  Piped water 13.0 33.4 2.0 8.0 6.3 22.2

  Tube well/borewell 17.5 38.1 1.8 6.0 9.0 22.7

  Protected well 31.9 55.8 5.8 12.6 7.8 34.5

  Unprotected well 29.0 59.0 7.2 12.8 22.5 46.4

  River/dam/springs 32.0 53.9 7.3 13.0 15.6 36.3

  Others 17.6 34.2 3.0 6.5 4.5 16.1

Type of fuel used for cooking

  Clean 10.4 30.3 2.0 7.0 4.7 17.6

  Wood 22.0 41.8 2.4 6.4 11.0 26.1

  Crop residual 17.4 49.2 0.0 4.9 7.7 25.7

  Animal dung 34.0 51.4 4.3 15.1 23.7 51.3

  Others 23.7 45.0 4.5 8.6 7.7 23.2

Current marital status of mother

  Currently married 17.3 37.8 2.3 7.0 8.3 23.1

  Others 10.5 21.4 0.9 6.9 5.8 11.8

Sex of household H

  Male 17.4 38.2 2.4 7.4 8.8 24.0

  Female 15.8 32.9 1.3 3.5 3.5 14.1

Type of toilet facilities

  Flush toilet 13.0 33.2 2.3 6.7 5.9 19.1

  Pit latrine 33.7 53.1 4.0 9.7 18.4 42.8

  Open 31.2 52.2 2.0 7.7 19.2 37.7

  Other 28.2 50.6 2.4 6.8 4.8 22.2

BMI of mothers

  Underweight 25.6 45.6 2.3 9.9 16.6 37.1

  Normal 21.7 43.1 3.2 9.2 9.8 26.2

  Overweight 16.8 34.0 3.0 7.0 6.8 19.5

  Obese 12.1 29.5 3.5 6.4 4.0 14.4

Wealth quintile

  Poorest 34.9 56.1 2.6 9.5 20.2 41.0

  Poorer 19.2 44.9 4.1 9.4 9.2 27.4

  Middle 10.9 31.2 1.4 4.8 3.2 14.8

  Richer 12.1 30.8 1.9 7.2 4.4 18.0
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and almost 8% were severely underweight. Furthermore, 
the results revealed that the risk of severe stunting was 
higher among the poorest children and children whose 
mothers were uneducated. Similarly, severe wasting was 
higher among urban children. The risk of severe under-
weight was higher among the poorest children, urban 
children, male children, children defecating in the open, 
and children whose mothers had no education.

Nutritional status among children
Corroborating with previous findings [1, 25–28], this 
study noted the reduced risk of severe stunting among 
children whose mothers had higher education. In a few 
studies, maternal education was associated with greater 
reductions in the odds of stunting among children than 
paternal education [28, 29]. Mothers are primary caregiv-
ers for the children, and therefore, their education level 
can have a direct and substantial impact on child stunt-
ing than that of fathers [28]. Lower levels of education 
among mothers could result in limited family income 
and has consequences on individual care and attention 
given to the child [26]. Furthermore, educated mothers 
are more likely to be conscious about their child’s health, 
improving stunting levels [30].

The study further noted higher odds of stunting among 
children from the poorest households. Several previous 
literature pieces agree with these findings [1, 26, 29, 31–
33]. The effect of increasing wealth on reducing stunting 
could be explained by the increasing purchasing capac-
ity that promotes and protects children’s health. Sev-
eral studies have examined an association between low 
income and malnutrition, often leading to stunting [34, 
35]. Children from poor households tend to have lim-
ited access to food and healthcare services, making them 
more vulnerable to growth failure [36].

Unlike previous studies [1], this study failed to find a 
concrete association between wasting and maternal edu-
cation and household wealth. Results found that the odds 
of severe wasting were lower among rural children and 
higher among children drinking water from protected or 
unprotected well. Deviating from this finding, a study con-
ducted in six Asian countries, including Pakistan, noted a 
higher risk of wasting among rural children [37]. Future 
studies should explore why the wasting is lower among 
rural children in Pakistan as several previous studies have 

noted an otherwise finding in Pakistan [38]. Being an 
acute form of malnutrition, wasting could partially explain 
the higher odds of wasting among urban children in this 
study. It is suggested to carry out further study to exam-
ine the determinants of rural-urban differential in wast-
ing in Pakistan. Countering urban-rural differential in 15 
sub-Saharan African countries, a study noted narrowing 
urban-rural differential in child undernutrition due to an 
increase in undernutrition in urban areas [39].

In agreement with previous studies, this study noted 
that drinking water from well and other sources lead to 
higher odds of wasting than drinking piped water [37, 
40, 41]. Exploring the social context of wasting across 
regions, a study showed that access to safe water is a 
crucial determinant of wasting in Asian countries [42]. 
Drinking water from unimproved sources may cause 
diarrhea which could further lead to wasting among chil-
dren [40]. No matter, drinking water from protected wells 
also led to higher odds of wasting among children in this 
study. People use groundwater without any treatment, 
leading to diarrhea and further wasting among children 
in Pakistan [40]. Since wasting is an acute form of malnu-
trition, it is easily manipulated by diarrheal conditions in 
Pakistan [40]. Diarrhea results in poor digestion, malab-
sorption, and lower appetite leading to short-term acute 
malnutrition, also known as wasting among children [43].

In agreement with an existing scholarship [1, 44], this 
study noted reduced odds of underweight among chil-
dren with increased household wealth. Low household 
economic status can contribute significantly to the poor 
nutritional status of mothers, which further has a bearing 
on nutritional outcomes among children [45, 46]. Agreeing 
with previously available literature [1, 25, 29, 36, 44, 47, 48], 
the findings from this study noted reduced odds of under-
weight among children with an increase in maternal edu-
cational status. Educated mothers are well-informed about 
the nutritional choices for their children and prefer to fol-
low hygiene and sanitation practices leading to a reduced 
risk of being underweight among children [1]. To add more, 
educated mothers make better choices of available health 
services for improved healthcare of their children [44].

Nutritional status among women
Other than examining the children’s nutritional sta-
tus, this article also examines the nutritional status of 

Table 1  (continued)

Characteristics Severe stunt Moderate stunt Severe waste Moderate 
waste

Severe under 
weight

Moderate 
under 
weight

  Richest 7.7 22.9 1.4 3.6 3.2 11.4

  Total 17.2 37.6 2.3 7.0 8.3 22.9
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Table 2  Percentage distribution of women by body mass index according to background characteristics in Pakistan

Characteristics Under weight
% [95% CI]

Normal
% [95% CI]

Over weight
% [95% CI]

Obese
% [95% CI]

Total 
No. of 
Women

Age of mothers

  15–19 14.0 [9.5–18.5] 59.9 [53.5–66.3] 21.8 [16.4–27.2] 4.3 [1.7–7.0] 193

  20–24 13.2 [10.7–15.7] 54.4 [50.3–57.7] 22.5 [19.4–25.5] 10.3 [8.1–12.6] 725

  25–29 7.9 [6.2–9.6] 40.5 [37.5–43.8] 33.4 [30.4–36.5] 18.0 [15.5–20.5] 918

  30–34 7.3 [5.5–9.1] 40.8 [37.4–44.1] 28.6 [25.7–31.9] 23.1 [20.2–26.0] 856

  35–39 6.1 [4.4–7.8] 34.1 [31.4–38.2] 30.6 [27.6–34.2] 28.3 [25.1–31.5] 736

  40–44 3.9 [2.2–5.7] 33.3 [29.4–37.9] 36.0 [31.7–40.3] 26.4 [22.5–30.4] 462

  45–49 5.5 [3.3–7.6] 29.0 [24.7–33.3] 35.3 [30.8–39.8] 30.1 [25.9–34.5] 454

Place of residence

  Urban 5.5[4.5–6.4] 33.3[31.3–35.3] 36.9[34.9–38.9] 24.3[22.5–26.1] 1654

  Rural 9.5[8.3–10.7] 45.4[43.3–47.5] 26.1[24.2–27.9] 19.0[17.4–20.7] 2690

Educational attainment mother

  No education 11.1 [9.8–12.4] 46.4 [44.4–48.5] 26.8 [25.0–28.6] 15.7 [14.2–17.1] 2125

  Primary 6.3 [4.4–8.3] 40.1 [36.1–44.1] 28.5 [24.8–32.1] 25.1 [21.6–28.6] 674

  Secondary 4.7 [3.2–6.2] 34.0 [30.7–37.3] 33.6 [30.3–36.9] 27.7 [24.6–30.8] 930

  Higher 3.7 [2.2–5.2] 32.3 [28.6–36.0] 38.8 [34.9–42.7] 25.1 [21.7–28.6] 615

Source of drinking water

  Piped water 6.5 [5.2–7.7] 37.6 [35.1–40.1] 33.3 [30.9–35.8] 22.6 [20.5–24.8] 1250

  Tube well/borewell 8.6 [7.4–9.9] 42.4 [40.2–44.6] 29.6 [27.6–31.6] 19.4 [17.6–21.2] 2336

  Protected well 8.7 [4.7–12.6] 41.8 [34.9–48.8] 31.8 [25.3–38.4] 17.7 [12.3–23.1] 84

  Unprotected well 25.7 [17.1–34.3] 35.5 [26.1–44.9] 25.5 [16.9–34.1] 13.3 [6.6–20.0] 52

  River/dam/springs 10.1 [6.1–14.1] 57.7 [51.2–64.2] 23.6 [18.0–29.2] 8.7 [4.9–12.4] 173

  Others 5.5 [3.4–7.6] 35.5 [31.1–39.9] 27.5 [23.4–31.6] 31.5 [27.2–35.7] 449

Type of fuel used for cooking

  Clean 4.4 3.6–5.3] 31.9 29.9–33.9] 36.0 34.0–38.1] 27.6 25.7–29.5] 2128

  Wood 11.5 10.0–12.9] 47.8 45.5–50.1] 26.3 24.3–28.4] 14.4 12.8–16.0] 1697

  Crop residual 13.5 6.1–20.9] 59.0 48.3–69.6] 18.7 10.3–27.2] 8.8 2.7–14.9] 139

  Animal dung 15.8 8.9–22.7] 63.8 54.7–72.9] 10.3 4.5–16.1] 10.1 4.4–15.8] 126

  Others 7.1 3.7–10.6] 47.1 40.4–53.9] 23.5 17.8–29.3] 22.2 16.6–27.9] 254

Current marital status of mother

  Currently married 8.0 [7.2–8.8] 40.6 [39.1–42.1] 30.4 [29.0–31.8] 21.0 [19.7–22.2] 4188

  Others 7.1 [2.9–11.2] 45.3 [37.2–53.3] 25.0 [17.9–32.0] 22.7 [15.9–29.5] 156

Sex of household H

  Male 8.2 [7.3–9.0] 39.9 [38.4–41.4] 30.5 [29.1–32.0] 21.4 [20.1–22.7] 3821

  Female 6.4 [4.1–8.7] 47.4 [42.7–52.1] 28.0 [23.7–32.2] 18.2 [14.5–21.8] 523

Type of toilet facilities

  Flush toilet 5.9[5.1–6.7] 37.1[35.5–38.7] 33.3[31.8–34.9] 23.7[22.3–25.1] 3498

  Pit latrine 15.5[10.9–20.0] 56.3[50.1–62.5] 17.0[12.3–21.7] 11.2[7.3–15.2] 200

  Open 20.7[17.0–24.4] 58.4[53.9–62.9] 16.6[13.2–20.0] 4.2[2.4–6.1] 468

  Other 6.8[3.0–10.7] 49.8[42.3–57.4] 19.1[13.2–25.0] 24.2[17.8–30.7] 179

Wealth quintile

  Poorest 19.5 [16.7–22.2] 57.4 [54.0–60.8] 16.2 [13.7–18.7] 6.9 [5.2–8.7] 740

  Poorer 8.6 [6.8–10.5] 50.4 [47.1–53.6] 25.8 [23.0–28.7] 15.2 [12.8–17.5] 866

  Middle 6.5 [4.8–8.3] 37.4 [34.0–40.8] 33.0 [29.7–36.3] 23.1 [20.1–26.0] 856

  Richer 4.8 [3.4–6.3] 36.4 [33.1–39.6] 32.8 [29.7–36.0] 26.0 [23.0–28.9] 898

  Richest 2.8 [1.8–3.8] 26.8 [24.1–29.6] 39.8 [36.7–42.9] 30.5 [27.7–33.4] 984

  Total 8.0 [7.2–8.8] 40.8 [39.3–42.3] 30.2 [28.8–31.6] 21.0 [19.8–22.2] 4344
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Table 3  Results of binary logistic odds ratio of moderating stunting, wasting and underweight among children age 0–59 month in 
Pakistan

Characteristics Severe stunt Moderate stunt Severe waste Moderate waste Severe under weight Moderate under 
weight

Wealth quintile

  Poorest®

  Poorer 0.50***(0.40, 0.64) 0.56***(0.45, 0.69) 1.48(0.86, 2.57) 1.20(0.84, 1.72) 0.55***(0.4, 0.76) 0.58***(0.46, 0.73)

  Middle 0.40***(0.29, 0.55) 0.48***(0.37, 0.62) 0.50*(0.23, 1.07) 0.66*(0.42, 1.05) 0.25***(0.16, 0.4) 0.41***(0.31, 0.55)

  Richer 0.38***(0.27, 0.55) 0.40***(0.30, 0.54) 0.51(0.22, 1.2) 0.73(0.43, 1.22) 0.27***(0.16, 0.46) 0.41***(0.30, 0.58)

  Richest 0.24***(0.15, 0.38) 0.28***(0.20, 0.39) 0.46(0.17, 1.21) 0.39***(0.21, 0.73) 0.12***(0.06, 0.25) 0.21***(0.14, 0.32)

Age of mothers

  15–19®

  20–24 1.58*(0.93, 2.68) 1.24(0.82, 1.87) 1.01(0.38, 2.71) 1.15(0.57, 2.33) 1.09(0.57, 2.06) 0.89(0.57, 1.38)

  25–29 1.47(0.87, 2.48) 1.42*(0.95, 2.13) 0.64(0.24, 1.7) 1.10(0.55, 2.21) 0.91(0.48, 1.71) 1.02(0.66, 1.57)

  30–34 1.47(0.86, 2.50) 1.30(0.86, 1.96) 0.71(0.26, 1.93) 1.17(0.58, 2.37) 0.90(0.47, 1.72) 1.07(0.69, 1.67)

  35–39 1.39(0.80, 2.40) 1.20(0.78, 1.84) 0.50(0.17, 1.46) 0.96(0.46, 2) 0.86(0.44, 1.69) 0.94(0.59, 1.49)

  40–44 1.78*(0.95, 3.32) 1.40(0.85, 2.32) 0.90(0.28, 2.92) 1.32(0.57, 3.02) 0.87(0.39, 1.95) 1.33(0.78, 2.28)

  45–49 1.24(0.56, 2.76) 0.73(0.37, 1.44) 0.27(0.03, 2.48) 0.55(0.14, 2.11) 0.40(0.12, 1.32) 0.93(0.46, 1.89)

Place of residence

  Urban®

  Rural 0.94(0.76, 1.15) 0.88(0.75, 1.04) 0.58**(0.38, 0.89) 0.66***(0.5, 0.87) 0.65***(0.49, 0.87) 0.80**(0.66, 0.96)

 Sex of household 
Head

  Male®

  Female 0.88(0.66, 1.16) 0.92(0.74, 1.14) 0.67(0.32, 1.40) 0.56**(0.35, 0.89) 0.50***(0.31, 0.81) 0.71**(0.54, 0.92)

Source of drinking

water

  Piped water®

  Tube well/borewell 0.97(0.79, 1.20) 0.93(0.79, 1.09) 0.93(0.58, 1.48) 0.82(0.61, 1.09) 1.10(0.82, 1.47) 0.91(0.76, 1.10)

  Protected well 1.31(0.87, 1.99) 1.23(0.86, 1.76) 3.06***(1.54, 6.07) 2.59***(1.60, 4.19) 1.26(0.70, 2.29) 1.33(0.9, 1.96)

  Unprotected well 1.23(0.74, 2.03) 1.42(0.88, 2.31) 2.97**(1.20, 7.36) 1.85*(0.96, 3.59) 2.24***(1.28, 3.91) 1.66**(1.04, 2.66)

  River/dam/springs 0.89(0.66, 1.21) 0.75**(0.58, 0.96) 1.04(0.51, 2.08) 1.24(0.82, 1.90) 0.73(0.46, 1.14) 0.77*(0.57, 1.02)

  Others 1.44**(1.02, 2.04) 1.08(0.82, 1.43) 1.87*(0.97, 3.58) 1.52*(0.98, 2.36) 2.01***(1.28, 3.16) 1.34*(0.98, 1.84)

Type of fuel used for

cooking

  Clean®

  Wood 0.98(0.76, 1.27) 0.88(0.72, 1.07) 1.02(0.59, 1.75) 0.86(0.61, 1.21) 0.92(0.64, 1.33) 0.85(0.67, 1.07)

  Crop residual 0.81(0.47, 1.39) 0.96(0.6, 1.54) 1.01***(0, 0) 0.64(0.26, 1.59) 0.35**(0.15, 0.84) 0.66(0.39, 1.11)

  Animal dung 1.43(0.85, 2.39) 1.03(0.63, 1.66) 1.28(0.40, 4.10) 1.74(0.88, 3.47) 1.30(0.69, 2.45) 1.93***(1.18, 3.15)

  Others 0.88(0.56, 1.40) 0.84(0.57, 1.23) 3.23***(1.36, 7.67) 1.85**(1.02, 3.35) 1.07(0.56, 2.04) 1.03(0.68, 1.57)

Type of toilet Facilities

Flush toilet®

  Pit latrine 1.48**(1.08, 2.02) 1.29*(0.97, 1.73) 0.91(0.44, 1.87) 0.82(0.51, 1.34) 1.17(0.78, 1.77) 1.33*(0.99, 1.80)

  Open 1.14(0.86, 1.5) 1.09(0.85, 1.41) 0.83(0.43, 1.61) 1.01(0.66, 1.51) 1.41*(0.99, 1.99) 1.10(0.85, 1.44)

  Other 1.56**(1.07, 2.27) 1.74***(1.24, 2.46) 0.14***(0.04, 0.49) 0.37***(0.19, 0.73) 0.51**(0.27, 0.97) 0.88(0.60, 1.28)

Current marital status

  Never in union®

  Ever married 0.92(0.40, 2.14) 0.75(0.39, 1.45) 0.83(0.11, 6.23) 1.23(0.43, 3.53) 0.94(0.28, 3.20) 0.89(0.42, 1.90)

  Educational attain-
ment

  No education®

  Primary 0.68***(0.52, 0.88) 0.77**(0.63, 0.95) 0.81(0.46, 1.42) 0.60**(0.41, 0.90) 0.64**(0.43, 0.95) 0.77**(0.61, 0.98)
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the women, albeit with a different indicator. Body-mass 
index indicator was used to assess the women’s nutri-
tional status and examine the predictors of nutritional 
status among women in Pakistan. In line with previous 
findings, the study noted a higher odds of overweight 
and obesity among women at higher ages [49–52]. Parity 
increases with an increase in age and could be a plausible 
factor of higher obesity among women [53, 54]. Another 
plausible reason for obesity among women at high age is 
that women at older ages are more likely to remain physi-
cally inactive and consume more energy-dense food lead-
ing to obesity [55]. Another plausible reason could be the 
change in body composition due to increased age, lead-
ing to increased body fat mass [56].

The odds of being obese were higher among educated 
women than their uneducated counterparts, similar to 
the previous study finding [57–59]. A plausible fact is 
that educated women are less involved in physical activity 
leading to a higher risk of obesity [60]. In addition, women 
with high education levels tend to have better financial 
status than uneducated women [61], which is further 
linked to higher odds of obesity among women [45, 46]. 
Similar results were also noted in this study, where higher 
odds of overweight and obesity among women from the 
richest wealth quintile were observed. Several previous 
studies also reported a higher risk of obesity among rich 
women [58, 62, 63]. The high risk of obesity among rich 
women could be attributed to the notion that rich people 
follow a sedentary lifestyle and are engaged in less labour-
intensive work [64]. Moreover, rich people tend to con-
sume more energy due to a greater purchasing capacity 
leading to obesity [60]. In addition, affluent women are 
more likely to follow a sedentary lifestyle such as viewing 
television, further linked to higher obesity [65].

The results found that the odds of being underweight 
were lower among rural women, and odds of obesity were 
higher among rural women. This finding deviates from 
several previous findings where the risk of obesity was 
higher among urban women [50, 66, 67]. The rural areas 

are also experiencing nutritional transition, and people 
prefer fast foods and other energy-dense food [59]; all this 
could have led to higher obesity risk among rural women. 
Furthermore, a multi-country study has confirmed that 
over the three decades from 1985 to 2017, a large share of 
the increase in obesity worldwide is attributed to the rise 
in obesity in rural areas [68]. People in rural areas fast 
adopt the lifestyle followed in urban areas and are more 
vulnerable and susceptible to chronic illnesses, includ-
ing obesity [69]. The high prevalence of obesity may be 
due to eating more carbohydrates and fats-rich diets like 
bread and rice [70], which could be attributed to a higher 
risk of obesity among rural women. At first, not much lit-
erature indicates the rise of obesity among rural women. 
It has been noted that urban women had higher levels of 
obesity than rural women. This is quite an interesting and 
relatively new one; therefore, this finding requires an in-
depth exploration, and further studies are warranted to 
explore this phenomenon.

Strength and limitation of the study
This study utilized data from a nationally representative 
survey, giving nationally-comparable estimates. One key 
limitation, however, was that we could not establish the 
cause and effect relationships; because of the cross-sec-
tional nature of the study design.

Conclusion
This study has highlighted determinants associated with 
maternal and child nutritional status, whereby a child’s 
nutritional status was measured by stunting, wasting, 
and underweight, and the mother’s nutritional status was 
measured by BMI. The main risk factors for child’s poor 
nutritional status include low household wealth, urban 
residence, and mother’s educational status. Similarly, 
the main risk factors for women’s poor nutritional status 
include increasing age of the women, educational status 
of the women, rural residence, and household wealth. 
The findings indicate the need for interventions to 

Table 3  (continued)

Characteristics Severe stunt Moderate stunt Severe waste Moderate waste Severe under weight Moderate under 
weight

  Secondary 0.51***(0.39, 0.67) 0.64***(0.52, 0.78) 0.54*(0.29, 1.00) 0.74*(0.52, 1.05) 0.61**(0.40, 0.91) 0.62***(0.49, 0.79)

  Higher 0.37***(0.25, 0.55) 0.40***(0.31, 0.52) 0.63(0.29, 1.37) 0.68(0.43, 1.08) 0.55**(0.31, 0.98) 0.40***(0.28, 0.56)

BMI of Mothers

  Underweight

  Normal 0.97(0.73, 1.28) 1.03(0.81, 1.32) 1.50(0.70, 3.21) 0.98(0.66, 1.45) 0.71**(0.51, 0.99) 0.69***(0.54, 0.89)

  Overweight 0.95(0.69, 1.29) 0.88(0.67, 1.14) 1.54(0.69, 3.44) 0.76(0.49, 1.18) 0.62**(0.42, 0.92) 0.58***(0.44, 0.77)

  Obese 0.64**(0.45, 0.92) 0.70**(0.53, 0.94) 1.92(0.82, 4.48) 0.69(0.42, 1.13) 0.38***(0.23, 0.62) 0.40***(0.29, 0.55)

CI-95%, Significance ***p < .001., ** p < 0.01, *p < 0.05
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Table 4  Results of multinomial logistic regression relative risk ratio of BMI among women in Pakistan

CI-95%, Significance ***p < .001., ** p < 0.01, *p < 0.05; Base category for multinomial is normal BMI; RRR (95% CI) if relative risk ratio and 95% confidence interval

Characteristics Under-weight RRR (95% CI) Overweight RRR (95% CI) Obese RRR (95% CI)

Age of mothers

  15–19®

  20–24 1.10(0.68,1.80) 1.06(0.70,1.60) 2.42**(1.14,5.16)

  25–29 0.85(0.51,1.40) 2.24***(1.50,3.34) 6.05***(2.89,12.66)

  30–34 0.71(0.43,1.19) 1.90***(1.27,2.85) 8.13***(3.89,16.98)

  35–39 0.70(0.41,1.20) 2.45***(1.63,3.70) 11.93***(5.69,24.97)

  40–44 0.48**(0.25,0.92) 2.94***(1.91,4.54) 12.23***(5.74,26.08)

  45–49 0.78(0.42,1.44) 3.32***(2.14,5.17) 15.86***(7.42,33.91)

Place of residence

  Urban®

  Rural 0.72*(0.51,1.01) 0.88(0.72,1.08) 1.46***(1.17,1.82)

Sex of household H

  Male®

  Female 0.71*(0.48,1.06) 0.80*(0.63,1.01) 0.70**(0.54,0.92)

Source of drinking water

  Piped water®

  Tubewell/borewell 1.02(0.76,1.38) 1.03(0.86,1.23) 0.98(0.80,1.2)

  Protected well 1.10(0.46,2.59) 1.33(0.76,2.32) 1.17(0.60,2.30)

  Unprotected well 2.43**(1.12,5.25) 2.35**(1.10,5.02) 2.27*(0.88,5.89)

  River/dam/springs 0.71(0.40,1.29) 0.97(0.64,1.48) 0.64(0.35,1.16)

  Others 1.26(0.72,2.20) 0.86(0.63,1.19) 1.34*(0.96,1.86)

Type of fuel used for cooking

  Clean®

  Wood 1.11(0.75,1.64) 0.98(0.78,1.24) 0.72**(0.56,0.94)

  Crop residual 0.98(0.52,1.86) 0.66(0.40,1.09) 0.40***(0.21,0.78)

  Animal dung 1.04(0.55,1.95) 0.34***(0.18,0.64) 0.47**(0.24,0.92)

  Others 0.92(0.47,1.82) 0.94(0.61,1.45) 0.75(0.45,1.26)

Type of toilet Facilities

  Flush toilet®

  Pit laterine 1.19(0.75,1.91) 0.60**(0.39,0.92) 0.69(0.41,1.14)

  Open 1.50**(1.05,2.16) 0.72*(0.51,1.00) 0.32***(0.19,0.54)

  Other 0.75(0.34,1.64) 0.62*(0.36,1.08) 1.07(0.59,1.94)

Current marital status

  Never in union®

  Currently married

  Others 1.03(0.52,2.01) 0.64**(0.42,0.98) 0.78(0.5,1.22)

Educational attainment

  No education®

  Primary 0.83(0.57,1.21) 0.99(0.79,1.25) 1.36**(1.05,1.76)

  Secondary 0.83(0.54,1.26) 1.06(0.84,1.33) 1.46***(1.12,1.89)

  Higher 0.77(0.45,1.35) 1.08(0.82,1.42) 1.04(0.76,1.42)

Wealth quintile

  Poorest®

  Poorer 0.61***(0.43,0.88) 1.64***(1.21,2.21) 1.70***(1.14,2.52)

  Middle 0.66*(0.42,1.03) 2.46***(1.76,3.43) 2.71***(1.78,4.13)

  Richer 0.50**(0.29,0.86) 2.43***(1.68,3.52) 3.06***(1.94,4.80)

  Richest 0.38***(0.2,0.75) 3.70***(2.47,5.54) 4.35***(2.67,7.07)
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improve nutritional status among children and women. 
Emphasis should be placed on providing relevant health 
education among mothers as it would not only improve 
their nutritional status but also improve their child’s 
nutritional status simultaneously. Furthermore, policies 
focusing on poverty alleviation and improving the nutri-
tional status of poorer sections of society are needed to 
address the nutritional disadvantages among women and 
children belonging to poor households.

Abbreviations
BMI: Body Mass Index; CI: Confidence Interval; CIDA: Canadian International 
Development Agency; EPI: Expanded Program of Immunization; FP: Family 
Planning; IMR: Infant Mortality Rate; LHWs: Lady Health Workers; MI: Micro-
nutrient Initiative; MNCH: Maternal and Child Health; OR: Odds Ratio; PDHS: 
Pakistan Demographic Health Survey; RRR​: Relative Risk Ratio; UNICEF: United 
Nations. Children Fund.

Authors’ contributions
The concept was drafted by HW. HW contributed to the analysis design. SKS 
advised on the paper and assisted in paper conceptualization. HW, SKS, and 
SC contributed in the comprehensive writing of the article. All authors read 
and approved the final manuscript.

Availability of data and materials
The datasets generated and/or analysed during the current study are available 
with DHS program. The data can be requested at: https://​dhspr​ogram.​com/​
data/​avail​able-​datas​ets.​cfm

Declarations

Ethics approval and consent to participate
This study is based on secondary data available in public domain. Anyone can 
access the data without any legal or ethical considerations. Therefore, there is 
no ethical approval required for this study as this study did not involve human 
or animal participants directly.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 22 June 2021   Accepted: 23 March 2022

References
	1.	 Khan S, Zaheer S, Safdar NF. Determinants of stunting, underweight and 

wasting among children < 5 years of age: evidence from 2012-2013 Paki-
stan demographic and health survey. BMC Public Health. 2019;19(1):358. 
https://​doi.​org/​10.​1186/​s12889-​019-​6688-2.

	2.	 Bomela NJ. Social, economic, health and environmental determinants of 
child nutritional status in three central Asian republics. Public Health Nutr. 
Oct. 2009;12(10):1871–7. https://​doi.​org/​10.​1017/​S1368​98000​90047​90.

	3.	 Bhutta ZA, Soofi SB, Zaidi SSH, Habib A, Hussain I. Pakistan national nutri-
tion survey, 2011; 2011.

	4.	 FAO, editor. Safeguarding against economic slowdowns and downturns. 
FAO: Rome; 2019.

	5.	 Hoddinott J, Maluccio JA, Behrman JR, Flores R, Martorell R. Effect of a 
nutrition intervention during early childhood on economic productivity 
in Guatemalan adults. Lancet. 2008;371(9610):411–6.

	6.	 Black RE, et al. Maternal and child undernutrition and over-
weight in low-income and middle-income countries. Lancet. 
2013;382(9890):427–51.

	7.	 Aguayo VM, Badgaiyan N, Paintal K. Determinants of child stunting in the 
Royal Kingdom of Bhutan: an in-depth analysis of nationally representa-
tive data. Maternal Child Nutr. 2015;11(3):333–45.

	8.	 Deaton A, Drèze J. Food and nutrition in India: facts and interpretations. 
Econ Polit Wkly. 2009:42–65.

	9.	 Mahmood T, Abbas F, Kumar R, Somrongthong R. Why under five children 
are stunted in Pakistan? A multilevel analysis of Punjab multiple indicator 
cluster survey (MICS-2014). BMC Public Health. 2020;20(1):1–15.

	10.	 Kumar R, Abbas F, Mahmood T, Somrongthong R. Prevalence and factors 
associated with underweight children: a population-based subnational 
analysis from Pakistan. BMJ Open. 2019;9(7):e028972.

	11.	 Nigatu G, Woreta SA, Akalu TY, Yenit MK. Prevalence and associated 
factors of underweight among children 6–59 months of age in Takusa 
district, Northwest Ethiopia. Int J Equity Health. 2018;17(1):1–8.

	12.	 Adekanmbi VT, Kayode GA, Uthman OA. Individual and contextual fac-
tors associated with childhood stunting in Nigeria: a multilevel analysis. 
Maternal Child Nutr. 2013;9(2):244–59.

	13.	 Aguayo VM, Menon P. Stop stunting: improving child feeding, women’s 
nutrition and household sanitation in South Asia: Wiley Online Library; 
2016.

	14.	 Joe W, Rajaram R, Subramanian SV. Understanding the null-to-small asso-
ciation between increased macroeconomic growth and reducing child 
undernutrition in India: role of development expenditures and poverty 
alleviation. Maternal Child Nutr. 2016;12:196–209.

	15.	 Sharaf MF, Mansour EI, Rashad AS. Child nutritional status in Egypt: a 
comprehensive analysis of socioeconomic determinants using a quantile 
regression approach. J Biosoc Sci. 2019;51(1):1–17.

	16.	 Menon P. Childhood undernutrition in South Asia: perspectives from the 
field of nutrition. CESifo Econ Stud. 2012;58(2):274–95.

	17.	 Cumming O, Cairncross S. Can water, sanitation and hygiene help elimi-
nate stunting? Current evidence and policy implications. Maternal Child 
Nutr. 2016;12:91–105.

	18.	 Kikafunda JK, Walker AF, Collett D, Tumwine JK. Risk factors for early child-
hood malnutrition in Uganda. Pediatrics. 1998;102(4):e45–5.

	19.	 Brazier AK, et al. Micronutrient status and dietary diversity of women of 
reproductive age in rural Pakistan. Nutrients. 2020;12(11):3407.

	20.	 Landis SH, et al. Impact of maternal malaria and under-nutrition on 
intrauterine growth restriction: a prospective ultrasound study in Demo-
cratic Republic of Congo. Epidemiol Infect. 2009;137(2):294–304.

	21.	 Triunfo S, Lanzone A. Impact of maternal under nutrition on obstetric 
outcomes. J Endocrinol Investig. 2015;38(1):31–8.

	22.	 Black RE, et al. Maternal and child undernutrition: global and regional 
exposures and health consequences. Lancet. 2008;371(9608):243–60.

	23.	 Mahmood MA. Determinants of neonatal and post-neonatal mortality in 
Pakistan. Pak Dev Rev. 2002:723–44.

	24.	 National Institute of Population Studies and ICF International. Pakistan 
Denographic Health Survey, −2012-13. National Institute of Population 
Studies (NIPS) [Pakistan] and ICF International., Pakistan, 2013. Accessed: 
Feb. 06, 2022. [Online]. Available: https://​dhspr​ogram.​com/​pubs/​pdf/​
FR290/​FR290.​pdf

	25.	 Abuya BA, Onsomu EO, Kimani JK, Moore D. Influence of maternal educa-
tion on child immunization and stunting in Kenya. Matern Child Health J. 
2011;15(8):1389–99. https://​doi.​org/​10.​1007/​s10995-​010-​0670-z.

	26.	 Chirande L, et al. Determinants of stunting and severe stunting among 
under-fives in Tanzania: evidence from the 2010 cross-sectional 
household survey. BMC Pediatr. 2015;15(1):165. https://​doi.​org/​10.​1186/​
s12887-​015-​0482-9.

	27.	 Mittal A, Singh J, Ahluwalia SK. Effect of maternal factors on nutritional 
status of 1–5-year-old children in urban slum population. Indian Journal 
of Community Medicine. 2007;32(4):264. https://​doi.​org/​10.​4103/​0970-​
0218.​37691.

	28.	 Semba RD, de Pee S, Sun K, Sari M, Akhter N, Bloem MW. Effect of parental 
formal education on risk of child stunting in Indonesia and Bangladesh: 
a cross-sectional study. Lancet. 2008;371(9609):322–8. https://​doi.​org/​10.​
1016/​S0140-​6736(08)​60169-5.

	29.	 Wamani H, Tylleskär T, Åstrøm AN, Tumwine JK, Peterson S. Mothers’ edu-
cation but not fathers’ education, household assets or land ownership is 
the best predictor of child health inequalities in rural Uganda. Int J Equity 
Health. 2004;3(1):9. https://​doi.​org/​10.​1186/​1475-​9276-3-9.

	30.	 Kumar P, Srivastava S, Chauhan S, Patel R, Marbaniang SP, Dhillon P. 
Associated factors and socio-economic inequality in the prevalence of 

https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm
https://doi.org/10.1186/s12889-019-6688-2
https://doi.org/10.1017/S1368980009004790
https://dhsprogram.com/pubs/pdf/FR290/FR290.pdf
https://dhsprogram.com/pubs/pdf/FR290/FR290.pdf
https://doi.org/10.1007/s10995-010-0670-z
https://doi.org/10.1186/s12887-015-0482-9
https://doi.org/10.1186/s12887-015-0482-9
https://doi.org/10.4103/0970-0218.37691
https://doi.org/10.4103/0970-0218.37691
https://doi.org/10.1016/S0140-6736(08)60169-5
https://doi.org/10.1016/S0140-6736(08)60169-5
https://doi.org/10.1186/1475-9276-3-9


Page 12 of 13Waghmare et al. BMC Public Health          (2022) 22:766 

thinness and stunting among adolescent boys and girls in Uttar Pradesh 
and Bihar, India. PLOS ONE. 2021;16(2):e0247526. https://​doi.​org/​10.​1371/​
journ​al.​pone.​02475​26.

	31.	 Das S, Gulshan J. Different forms of malnutrition among under five 
children in Bangladesh: a cross sectional study on prevalence and 
determinants. BMC Nutrition. 2017;3(1):1. https://​doi.​org/​10.​1186/​
s40795-​016-​0122-2.

	32.	 Tiwari R, Ausman LM, Agho KE. Determinants of stunting and severe 
stunting among under-fives: evidence from the 2011 Nepal Demo-
graphic and Health Survey. BMC Pediatr. 2014;14(1):239. https://​doi.​org/​
10.​1186/​1471-​2431-​14-​239.

	33.	 Urke HB, Bull T, Mittelmark MB. Socioeconomic status and chronic child 
malnutrition: wealth and maternal education matter more in the Peru-
vian Andes than nationally. Nutr Res. 2011;31(10):741–7. https://​doi.​org/​
10.​1016/j.​nutres.​2011.​09.​007.

	34.	 Delpeuch F, Traissac P, Martin-Prével Y, Massamba JP, Maire B. Economic 
crisis and malnutrition: socioeconomic determinants of anthropometric 
status of preschool children and their mothers in an African urban area. 
Public Health Nutr. 2000;3(1):39–47. https://​doi.​org/​10.​1017/​S1368​98000​
00000​69.

	35.	 Reyes H, et al. The family as a determinant of stunting in children living in 
conditions of extreme poverty: a case-control study. BMC Public Health. 
2004;4(1):57. https://​doi.​org/​10.​1186/​1471-​2458-4-​57.

	36.	 Chowdhury MRK, Rahman MS, Khan MMH, Mondal MNI, Rahman MM, 
Billah B. Risk Factors for Child Malnutrition in Bangladesh: A Multilevel 
Analysis of a Nationwide Population-Based Survey. The Journal of Pediat-
rics. 2016;172:194–201.e1. https://​doi.​org/​10.​1016/j.​jpeds.​2016.​01.​023.

	37.	 Harding KL, Aguayo VM, Webb P. Factors associated with wasting among 
children under five years old in South Asia: Implications for action. PLOS 
ONE. 2018;13(7):e0198749. https://​doi.​org/​10.​1371/​journ​al.​pone.​01987​49.

	38.	 Ahmad D, Afzal M, Imtiaz A. Effect of socioeconomic factors on malnutri-
tion among children in Pakistan. Future Business Journal. 2020;6(1):30. 
https://​doi.​org/​10.​1186/​s43093-​020-​00032-x.

	39.	 Fotso J-C. Urban–rural differentials in child malnutrition: trends and socio-
economic correlates in sub-Saharan Africa. Health Place. 2007;13(1):205–
23. https://​doi.​org/​10.​1016/j.​healt​hplace.​2006.​01.​004.

	40.	 Afzal A, Malik N. Assessment and factors associated with wasting in under 
five children in Faisalabad. Rawal Medical Journal. 2020;45(3):4.

	41.	 Forsido SF, Tsegaye NK, Tamiru D, Belachew T, Hensel O. Undernutrition 
and associated factors among children under 2 years of age in Jimma 
Zone, Southwest Ethiopia. J Public Health (Berl.). 2021. https://​doi.​org/​10.​
1007/​s10389-​021-​01515-z.

	42.	 Fernandez ID, Himes JH, de Onis M. Prevalence of nutritional wasting in 
populations: building explanatory models using secondary data. Bull 
World Health Organ. 2002;80:282–91. https://​doi.​org/​10.​1590/​S0042-​
96862​00200​04000​06.

	43.	 Ahmed AS, Ahmed T, Roy S, Alam N, Hossain MI. Determinants of 
undernutrition in children under 2 years of age from rural Bangla-
desh. Indian Pediatr. Oct. 2012;49(10):821–4. https://​doi.​org/​10.​1007/​
s13312-​012-​0187-2.

	44.	 Tariq J, Sajjad A, Zakar R, Zakar MZ, Fischer F. Factors Associated with 
Undernutrition in Children under the Age of Two Years: Secondary 
Data Analysis Based on the Pakistan Demographic and Health Survey 
2012–2013. Nutrients. 2018;10, 6, Art. no. 6. https://​doi.​org/​10.​3390/​
nu100​60676.

	45.	 Kumar P, Chauhan S, Patel R, Srivastava S, Bansod DW. Prevalence and 
factors associated with triple burden of malnutrition among mother-
child pairs in India: a study based on National Family Health Survey 
2015–16. BMC Public Health. 2021;21(1):391. https://​doi.​org/​10.​1186/​
s12889-​021-​10411-w.

	46.	 Patel R, Srivastava S, Kumar P, Chauhan S. Factors associated with double 
burden of malnutrition among mother-child pairs in India: a study 
based on National Family Health Survey 2015–16. Child Youth Serv Rev. 
2020;116:105256. https://​doi.​org/​10.​1016/j.​child​youth.​2020.​105256.

	47.	 Chisti MJ, Hossain MI, Malek MA, Faruque AS, Ahmed T, Salam MA. Char-
acteristics of severely malnourished under-five children hospitalized with 
diarrhoea, and their policy implications. Acta Paediatrica. 2007;96(5):693–
6. https://​doi.​org/​10.​1111/j.​1651-​2227.​2007.​00192.x.

	48.	 Mishra K, Kumar P, Basu S, Rai K, Aneja S. Risk factors for severe acute mal-
nutrition in children below 5 y of age in India: a case-control study. Indian 
J Pediatr. 2014;81(8):762–5. https://​doi.​org/​10.​1007/​s12098-​013-​1127-3.

	49.	 Allman-Farinelli MA, Chey T, Bauman AE, Gill T, James WPT. Age, period 
and birth cohort effects on prevalence of overweight and obesity in 
Australian adults from 1990 to 2000. Eur J Clin Nutr. 2008;62, 7, Art. no. 7. 
https://​doi.​org/​10.​1038/​sj.​ejcn.​16027​69.

	50.	 Chaurasiya D, Gupta A, Chauhan S, Patel R, Chaurasia V. Age, period and 
birth cohort effects on prevalence of obesity among reproductive-age 
women in India. SSM Popul Health. 2019;9. https://​doi.​org/​10.​1016/j.​
ssmph.​2019.​100507.

	51.	 Reither EN, Hauser RM, Yang Y. Do birth cohorts matter? Age-period-
cohort analyses of the obesity epidemic in the United States. Soc Sci Med. 
2009;69(10):1439–48. https://​doi.​org/​10.​1016/j.​socsc​imed.​2009.​08.​040.

	52.	 Wilk P, Maltby A, Cooke M. Changing BMI scores among Canadian Indige-
nous and non-Indigenous children, youth, and young adults: Untangling 
age, period, and cohort effects. CSP. 2017;44(1–2) Art. no. 1–2. https://​doi.​
org/​10.​25336/​P6HK5D.

	53.	 Hajiahmadi M, Shafi H, Delavar MA. Impact of parity on obesity: a cross-
sectional study in Iranian women. MPP. 2015;24(1):70–4. https://​doi.​org/​
10.​1159/​00036​8358.

	54.	 Huayanay-Espinoza CA, Quispe R, Poterico JA, Carrillo-Larco RM, Bazo-
Alvarez JC, Miranda JJ. Parity and Overweight/Obesity in Peruvian 
Women. Prev Chronic Dis. 2017;14. https://​doi.​org/​10.​5888/​pcd14.​
160282.

	55.	 Alemu E, Atnafu A. Prevalence of overweight and/or obesity and associ-
ated factors among high school adolescents in Arada sub city, Addis 
Ababa, Ethiopia. J Nutr Food Sci. 2014;04(02):1–5. https://​doi.​org/​10.​
4172/​2155-​9600.​10002​61.

	56.	 Villareal DT, Apovian CM, Kushner RF, Klein S, American Society for Nutri-
tion, and NAASO, The Obesity Society. Obesity in older adults: technical 
review and position statement of the American Society for Nutrition and 
NAASO, the Obesity Society. Am J Clin Nutr. 2005;82(5):923–34. https://​
doi.​org/​10.​1093/​ajcn/​82.5.​923.

	57.	 Luhar S, Mallinson PAC, Clarke L, Kinra S. Trends in the socioeconomic pat-
terning of overweight/obesity in India: a repeated cross-sectional study 
using nationally representative data. BMJ Open. 2018;8(10):e023935. 
https://​doi.​org/​10.​1136/​bmjop​en-​2018-​023935.

	58.	 Mehboob B, Safdar N, Zaheer S. Socio-economic, environmental and 
demographic determinants of rise in obesity among Pakistani women: a 
systematic review. JPMA The Journal of the Pakistan Medical Association. 
2016;66(1):1165–72.

	59.	 Rai RK, Jaacks LM, Bromage S, Barik A, Fawzi WW, Chowdhury A. Prospec-
tive cohort study of overweight and obesity among rural Indian adults: 
sociodemographic predictors of prevalence, incidence and remis-
sion. BMJ Open. 2018;8(8):e021363. https://​doi.​org/​10.​1136/​bmjop​
en-​2017-​021363.

	60.	 Griffiths P, Bentley M. Women of higher socio-economic status are 
more likely to be overweight in Karnataka, India. Eur J Clin Nutr. 
2005;59(10):1217–20. https://​doi.​org/​10.​1038/​sj.​ejcn.​16022​28.

	61.	 Bloomberg L, Meyers J, Braverman MT. The importance of social interac-
tion: a new perspective on social epidemiology, social risk factors, and 
health. Health Educ Q. 1994;21(4):447–63. https://​doi.​org/​10.​1177/​10901​
98194​02100​407.

	62.	 Al Kibria GM, Swasey K, Hasan MZ, Sharmeen A, Day B. Prevalence and 
factors associated with underweight, overweight and obesity among 
women of reproductive age in India. Glob Health Res Policy. 2019;4(1):24. 
https://​doi.​org/​10.​1186/​s41256-​019-​0117-z.

	63.	 Neupane S, Prakash KC, Doku DT. Overweight and obesity among 
women: analysis of demographic and health survey data from 32 Sub-
Saharan African Countries. BMC Public Health. 2016;16(1):30. https://​doi.​
org/​10.​1186/​s12889-​016-​2698-5.

	64.	 Bhurosy T, Jeewon R. Overweight and obesity epidemic in developing 
countries: a problem with diet, physical activity, or socioeconomic status? 
Sci World J. 2014;2014:e964236. https://​doi.​org/​10.​1155/​2014/​964236.

	65.	 Ghose B. Frequency of TV viewing and prevalence of overweight and 
obesity among adult women in Bangladesh: a cross-sectional study. BMJ 
Open. 2017;7(1):e014399. https://​doi.​org/​10.​1136/​bmjop​en-​2016-​014399.

	66.	 Thapa R, Dahl C, Aung WP, Bjertness E. Urban–rural differences in over-
weight and obesity among 25–64 years old Myanmar residents: a cross-
sectional, nationwide survey. BMJ Open. 2021;11(3):e042561. https://​doi.​
org/​10.​1136/​bmjop​en-​2020-​042561.

	67.	 Zahangir MS, Hasan MM, Richardson A, Tabassum S. Malnutrition and 
non-communicable diseases among Bangladeshi women: an urban–rural 

https://doi.org/10.1371/journal.pone.0247526
https://doi.org/10.1371/journal.pone.0247526
https://doi.org/10.1186/s40795-016-0122-2
https://doi.org/10.1186/s40795-016-0122-2
https://doi.org/10.1186/1471-2431-14-239
https://doi.org/10.1186/1471-2431-14-239
https://doi.org/10.1016/j.nutres.2011.09.007
https://doi.org/10.1016/j.nutres.2011.09.007
https://doi.org/10.1017/S1368980000000069
https://doi.org/10.1017/S1368980000000069
https://doi.org/10.1186/1471-2458-4-57
https://doi.org/10.1016/j.jpeds.2016.01.023
https://doi.org/10.1371/journal.pone.0198749
https://doi.org/10.1186/s43093-020-00032-x
https://doi.org/10.1016/j.healthplace.2006.01.004
https://doi.org/10.1007/s10389-021-01515-z
https://doi.org/10.1007/s10389-021-01515-z
https://doi.org/10.1590/S0042-96862002000400006
https://doi.org/10.1590/S0042-96862002000400006
https://doi.org/10.1007/s13312-012-0187-2
https://doi.org/10.1007/s13312-012-0187-2
https://doi.org/10.3390/nu10060676
https://doi.org/10.3390/nu10060676
https://doi.org/10.1186/s12889-021-10411-w
https://doi.org/10.1186/s12889-021-10411-w
https://doi.org/10.1016/j.childyouth.2020.105256
https://doi.org/10.1111/j.1651-2227.2007.00192.x
https://doi.org/10.1007/s12098-013-1127-3
https://doi.org/10.1038/sj.ejcn.1602769
https://doi.org/10.1016/j.ssmph.2019.100507
https://doi.org/10.1016/j.ssmph.2019.100507
https://doi.org/10.1016/j.socscimed.2009.08.040
https://doi.org/10.25336/P6HK5D
https://doi.org/10.25336/P6HK5D
https://doi.org/10.1159/000368358
https://doi.org/10.1159/000368358
https://doi.org/10.5888/pcd14.160282
https://doi.org/10.5888/pcd14.160282
https://doi.org/10.4172/2155-9600.1000261
https://doi.org/10.4172/2155-9600.1000261
https://doi.org/10.1093/ajcn/82.5.923
https://doi.org/10.1093/ajcn/82.5.923
https://doi.org/10.1136/bmjopen-2018-023935
https://doi.org/10.1136/bmjopen-2017-021363
https://doi.org/10.1136/bmjopen-2017-021363
https://doi.org/10.1038/sj.ejcn.1602228
https://doi.org/10.1177/109019819402100407
https://doi.org/10.1177/109019819402100407
https://doi.org/10.1186/s41256-019-0117-z
https://doi.org/10.1186/s12889-016-2698-5
https://doi.org/10.1186/s12889-016-2698-5
https://doi.org/10.1155/2014/964236
https://doi.org/10.1136/bmjopen-2016-014399
https://doi.org/10.1136/bmjopen-2020-042561
https://doi.org/10.1136/bmjopen-2020-042561


Page 13 of 13Waghmare et al. BMC Public Health          (2022) 22:766 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

comparison. Nutr Diabetes. 2017;7, 3, Art. no. 3. https://​doi.​org/​10.​1038/​
nutd.​2017.2.

	68.	 Bixby H, et al. Rising rural body-mass index is the main driver of the 
global obesity epidemic in adults. Nature. 2019;569, 7755, Art no 7755. 
https://​doi.​org/​10.​1038/​s41586-​019-​1171-x.

	69.	 Srivastava S, Anwar T, Patel R, Chauhan S. Dynamics of chronic diseases 
in metro and non-metro regions of India: evidence from India Human 
Development Survey I and II. Int J Sci Rep. 2020;6(8):322. https://​doi.​org/​
10.​18203/​issn.​2454-​2156.​IntJS​ciRep​20203​116.

	70.	 Nazli R, Akhtar T, Lutfullah G, Khan MA, Lutfullah G, Haider J. Prevalence 
of obesity and associated risk factor in a female population of rural 
Peshawar-Pakistan. Khyber Med Univ J. 2015;7(1):19–24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1038/nutd.2017.2
https://doi.org/10.1038/nutd.2017.2
https://doi.org/10.1038/s41586-019-1171-x
https://doi.org/10.18203/issn.2454-2156.IntJSciRep20203116
https://doi.org/10.18203/issn.2454-2156.IntJSciRep20203116

	Prevalence and determinants of nutritional status among women and children in Pakistan
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Data and methods
	Data
	Variable description
	Dependent variable
	Independent variables


	Methods
	Results
	Discussion
	Nutritional status among children
	Nutritional status among women

	Strength and limitation of the study
	Conclusion
	References


