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Abstract

Aim: Despite the presence of economic improvements and the execution
of many policies, the issue of malnutrition continues to persist as a
significant worry for women and children in Nepal. This study provides
a comprehensive examination of the nutritional outcomes among
women of reproductive age and children within the country.

Subject and Methods: Drawing upon data obtained from the
Demographic Health Survey, this study examines the significant degree
of malnutrition and investigates the various factors that contribute
to its occurrence. The study objectives were accomplished through
the utilization of binary logistic regression and multinomial logistic
regression analyses.

Results: The results of the study reveal that almost 49% of children
in Nepal exhibit stunting, 11% exhibit wasting, and 34% are classified
as underweight. There is a correlation between wealth quintiles and a
decrease in the likelihood of stunting and underweight conditions. It
1s worth noting that there is an increased likelihood of severe stunting
and wasting among infants born to moms between the ages of 25 and 49.
Insufficient sanitation facilities have been found to be correlated with
increased likelihood of stunted growth and underweight conditions.
In relation to the female population, it is observed that 17% exhibit
underweight, 17% exhibit overweight, and 5% exhibit obesity. There is
an observed correlation between advancing age in women and a higher
likelihood of becoming overweight or obese. Women who depend on
tube wells or borewells for their water supply are at a heightened risk
of being underweight. Moreover, there is a positive correlation between
the absence of adequate bathroom facilities for women and an increased
likelihood of being underweight.
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Conclusion: The research findings showed that there is a persistent
high frequency of malnutrition among older and rural children, as well
as those with mothers who have lower levels of education and come
from economically disadvantaged homes. The possibilities of fluctuating
BMI among women are influenced by factors such as education,
marital status, and wealth quintile. Moreover, the absence of adequate
sanitation facilities and the presence of contaminated drinking water
sources contribute to an elevated susceptibility to underweight
conditions. The aforementioned statement underscores the necessity
for Nepal to embrace a holistic strategy that is in accordance with the
Sustainable Development Goals in order to tackle the deteriorating
nutritional status of women and children.

Keywords: Nepal, children under five, Reproductive-aged women,
Nutritional Policies, Nutritional Status.

Introduction

Nepal, ahomelandwith diverseculturaland geographical characteristics,
has shown significant progress in improving its nutritional status of women
and children over the past few decades. However, persistent challenges
and disparities continue to hinder the achievement of optimal nutrition
for all segments of its population. The nutritional status of children under
five remains a major concern in Nepal. Despite significant reductions in
malnutrition rates, the prevalence of stunting, wasting, and underweight
among children is still substantial (Ministry of Health [Nepal], New ERA,
& ICF, 2017). Stunting, often indicative of chronic undernutrition, affects
long-term growth and cognitive development (Black et al., 2013). Similarly,
wasting, a measure of acute malnutrition, poses immediate health risks
(Rytter et al., 2014). Factors contributing to these conditions include poor
dietary diversity, inadequate access to healthcare, low maternal education,
and inadequate sanitation facilities (Na et al., 2018). Data suggest there is
no improvement in the protein energy undernutrition status in the country
in the last 35 years (Pahari, 2011). Malnutrition in children and women
is a major public health problem in most of the developing countries and
Protein Energy Malnutrition (PEM) is more common among under five-
year children. Childhood malnutrition is major underlying cause (>50%) of
the under 5-year children’s deaths. Every year 7.6 million children die such
preventable malnutrition and its related causes (Bhandari & Chhetri, 2013).
Nepal is one of the poorest nations in the world. For example, the reported
average per capita income was only $ 140/yr as of 1980. Infant mortality
has been estimated to be about 165 per thousand for the Terai region of
Nepal using 1974 child survivorship data. Nepali children were found to
have one of the highest reported prevalence of stunting (65% were <90%
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National Study for Health Statistics median height for age) (Martorell et al.
1984). Maternal nutrition in Nepal is another significant concern. Anemia
prevalence among reproductive-aged women is alarmingly high (Ministry
of Health [Nepal], New ERA, & ICF, 2017). Iron-deficiency anemia, in
particular, is a critical issue during pregnancy, affecting maternal health
and contributing to adverse pregnancy outcomes (Galloway et al., 2000).
Low dietary diversity and cultural practices often result in inadequate
nutrient intake among women, further exacerbating the problem (Na et
al., 2018).

The efforts of several study have been made at different times to find out
about nutrition and related burden. The first health survey was conducted
in 1966 by the University of Hawaii, providing valuable information on the
diet and nutritional status of the Nepales (Pahari, 2011). Numerous factors
contribute to the persistent nutritional challenges in Nepal. Socioeconomic
factors, including poverty and lack of education, play a crucial role (Aguayo
et al., 2013). Cultural practices and traditional beliefs surrounding infant
and young child feeding practices also impact nutritional outcomes
(Hetherington, 2018). Moreover, food security and agriculture-related
challenges, including subsistence farming and unequal food distribution,
affect dietary quality and availability (Fraval et al., 2017).

To address these issues, the Nepalese government has implemented
several initiatives. These includes programs to improve maternal and
child health, promoting exclusive breastfeeding, and provide micronutrient
supplementation (World Food Programme, 2020). International
collaborations, involving organizations like UNICEF and the World Food
Programme, have further supported efforts to enhance nutrition in Nepal.
The Nepal government has adopted several policy/strategy and programs
at different times and implemented them to improve nutritional status.
These include the National Nutrition Strategy in 1978, the National
Nutrition Strategy for Nepal in 1986, the Nepal National Plan of Action for
Nutrition in 1998, the Nepal Health Sector Programme- Implementation
Plan for 2004-2009, the National Nutrition Policy and Strategy in 2004,
the National Plan for Action on Nutrition (NPAN) in 2007, the National
Nutrition Policy and Strategy in 2008, and the current national Nutrition
Program (Pahari, 2011). Additionally, the government has implemented the
School Health and Nutrition Strategy in 2006 to implement better quality
programs for the School Health and Nutrition program. These range from
direct or nutrition ‘specific’ programs such as micronutrient supplements
to children under five, to women during pregnancy and lactation, as well
as micronutrient fortification - salt iodization, flour fortification, awareness
raising and behaviour change communication on optimal infant and young
child feeding, and management of acute malnutrition. Indirect or nutrition
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‘sensitive’ programs include non-conditional cash and in-kind transfers,
including child cash grants, transportation subsidies for food, school
feeding program, and parental education among others. These programs
are being implemented by the Ministry of Health and Population, the
Ministry of Education, Ministry of Federal Affairs and Local Development,
Ministry of Agriculture and Development, and the Ministry of Commerce
and Supplies. The Govt. of Nepal is committed to addressing the complex
set of determining factors for improving nutritional status through a multi-
sector approach (National Planning Commission, 2012).

Despite these interventions, challenges persist. Inconsistent data
collectionmethodsandvariationsindataavailability hinderacomprehensive
understanding of the nutritional situation across regions (Ministry of Health
[Nepal], New ERA, & ICF, 2017). Effective implementation of nutrition
programs at the community level remains a challenge due to logistical and
resource constraints (Ruel et al., 2018).

Despite these efforts, Nepal is among ten countries with the highest
stunting prevalence, a measure of chronic under-nutrition, and one of the
top twenty countries with the largest number of stunted children (UNICEF,
2009; National Planning Commission, 2012). Forty-one per cent of Nepalese
children suffer from chronic malnutrition. The process of stunting occurs
between conception and two years of age and is an irreversible process.
Furthermore, the population of Nepal, especially women and children, are
affected by major micronutrient deficiencies. Almost a quarter of mothers
(23%) give birth before 18 years of age, while about half give birth by 20
years of age 20 (DHS, 2011). They are often involved in heavy manual work,
including farming, immediately after delivery, plus 13% of these women
smoke, and 18% of women of reproductive age (15-49 years of age) are
thin or undernourished (Body Mass Index or BMI<18.5kg/m2) (National
Planning Commission, 2012).

Conceptual Overview

Nepal is a unique context in its own right, at a different stage of
development in terms of nutrition policies and programs, and has adopted
varying approaches to strengthen its nutrition services for women and
children. The country provides valuable insights into ongoing efforts to
improve the nutritional status of women and children and highlights areas
where further action is needed. The emerging double burden of malnutrition
in Nepal is of increasing concern, with the prevalence of overweight among
women being greater than underweight. These challenges present powerful
narratives of diverse country agendas for enhancing women and children’s
nutrition.
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However, despite progress, women’s and children’s nutrition in Nepal
remains unfinished business. As the country acknowledges, much more
must be done to enable women to avoid the perils of undernutrition and
the growing risk of overweight/obesity. This study seeks to identify the
influencing factors affecting the nutritional status of children and the
nutritional status of women and children. The findings from this study
have the potential to make a significant impact by guiding future nutrition
policies and programs in the country.

Data and Methods

Data

The study utilized Demographic Health Survey (DHS) data from Nepal
in 2016 (NDHS-5). The DHS is considered a nationally representative
sample as it covers households from across the country using a well-specified
sampling procedure. All DHS surveys use multi-stage stratified sampling
for sample selection. The survey collected information on reproductive and
child health, family planning, fertility, water and sanitation, nutrition,
lifestyle, violence, and other topics using a prescribed format of the
questionnaire by DHS with some country-specific modifications.

The sample size of households interviewed was 11,040, with 12,862
eligible women and 4,063 men interviewed in Nepal. For the current study,
only the household and eligible women schedule were used for the analysis.
The survey also collected anthropometric parameters (height and weight)
of women and children. In Nepal, all children aged 0-59 months and women
and men aged 15 and above in selected households were eligible for height
and weight measurements.

Variable Description

Dependent variable: The present study is divided into two sections: the
nutritional status of women aged 15-49 years and the nutritional status
of children aged less than five years in Nepal. The nutritional status of
women is examined through the body mass index (BMI). It is categorised
into Underweight, Normal weight, Overweight and Obese. However,
the nutritional status of children is examined through Z-scores of three
parameters: Stunting, Wasting, and Under-weight & Overweight for age.
Stunting is categorised into two categories (Severe and Moderate); Wasting
is categorised into three categories (Severe, Moderate, and Over-weight);
Weight for age is categorised into three categories (Severe underweight,
Moderate underweight, and Overweight) (Arnold et al., 2004).

Women nutritional status: Cut-off limit for BMI (Weight for Height:
Underweight: BMI<18.5 kg/m?, Normal weight: BMI>=18.5 & <24.9 kg/
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m?, Overweight: BMI>=30.0 & <29.9 kg/m?, Obese: BMI>=30.0 kg/m?

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):
e Severely Wasted: Z-score <-3.0 SD below mean
¢ Moderately Wasted: Z-score <-2.0 SD below mean

e 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
e Overweight: Z-score > +2.0 SD below mean

Independent variables: Socioeconomic and demographic characteristics
of women and children are considered to understand the nutritional status
based on selected background characteristics. The selected socioeconomic
and demographic characteristics include place of residence (Rural,
Urban), religion (Hindu, Muslim, Others), age (continuous), marital status
(Married, Unmarried, Others), educational attainment, working status
(Yes, No), source of drinking water, type of cooking fuel, type of toilet
facility, and wealth index. In addition to the variables mentioned above, the
number of children and dietary patterns (food composition) of women are
considered. For children, the number of siblings, sex, breastfeeding pattern,
immunization, and dietary patterns are considered for the analysis.

Methods

Descriptivestatisticsandbivariateanalysishavebeenusedtounderstand
the nutritional status among women aged 15-49 and children aged 0-59
months in Nepal. Multinomial logistic regression model has been used to
determine factors associated with Body Mass Index among women. This
allowed us to assess the independent effect of background characteristics
in determining 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 consist 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 reference category (not related), to describe the
relationship between the dependent and independents variables:

In [{P(Y, = 2) | X}{P(Y, = 1) X} = a,+ B2X, ... B2X, wooere. 1
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In [{P(Y, = 3) I X}HP(Y, = DI X} =0, + B7X, ... B2, 2

In {P(Y, =4I X}AP(Y, =1 X} =a,+B X ... B'X,........ 3

Where a,, a,, and a, are the intercepts for the category underweight,
overweight, and obese, respectively, and 87 B,° and f,* are the slope
coefficient of the X variables for respective category of the dependent
variable.

We also used binary logistic regression to determine the factors
associated with severe and moderate stunting, severe and moderate
wasting, and severe and moderate 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, and 1 if with child was malnourished:

log, [P(Y,=1] X) /1 - P(Y,= 1] X)] = log,[x|1-7] =a+BXi,...,B
X, ..d

ik

k

Where Y, is the binary response variable; X is the set of explanatory
variables, such as sociodemographic characteristics as mentioned in case
of multinomial model; and S, . . ., B, are the coefficients of the X variables.

Results

Evolution of Nutritional Policies and Prevalence of Anemia

The government has launched various policies to improve the
nutritional status of Nepal. Figure 1 shows the prevalence of anemia among
reproductive-aged women and children aged 0-59 months. The government
has attempted multiple measures to address nutritional problems in the
country, recognizing it as a fundamental human right enshrined in the
‘Convention on the Rights of the Child (CRC) 1989.” However, the literature
finds no improvement in the country’s protein-energy undernutrition status
over the last 35 years (Pahari, 2011). After the National Nutrition Strategy
in 1978, Figure 1 shows that Nepal had a 66% prevalence of anemia among
women and 74% prevalence among children in 1990, respectively.

The government has also implemented the National Plan of Action for
Nutrition 1998 and the Nepal Health Sector Programme- Implementation
Plan for 2004-2009. In 2000, prior to starting these initiatives, Nepal
had a 51.5% prevalence of anemia among women and 64.1% prevalence
among children (Figure 1). Subsequently, the National Nutrition Policy
and Strategy 2004, National Plan for Action on Nutrition (NPAN) 2007,
National Nutrition Policy and Strategy 2008, and the current National
Nutrition Program (Pahari, 2011) were implemented. Furthermore, the
government also implemented the School Health and Nutrition Strategy in
2006 to improve health and nutrition status of school-aged children. Despite
these efforts, Nepal remains among the top ten countries with the highest
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stunting prevalence, a measure of chronic undernutrition, and one of the
top twenty countries with the largest number of stunted children, according
to UNICEF, 2009 (National Planning Commission, 2012). Over time, there
has been some progress in reducing anemia prevalence. The prevalence of
anemia decreased from 51.5% among women and 64.1% among children in
2000 to 35.1% among women and 42.7% among children in 2016 (Figure 1).

Nutrition Profile of Children

Table-1 presents the distribution of nutritional status among children
in Nepal across various background characteristics varies. Approximately
13% of children are severely stunted, while 36% are moderately stunted. For
moderate wasting, it 1s 10%. Regarding severe and moderate underweight,
approximately 5% of children are severely underweight, and 28% are
moderately underweight. As the child’s age increases, the prevalence of
severe and moderate stunting, severe and moderate wasting, and severe
and moderate underweight among children also increases significantly.
Children aged 25-60 months carried a significant burden of moderate
stunting, with a prevalence exceeding 40%, and the highest prevalence
(43.9%) was observed within the 25-36 months age group. Severe and
moderate wasting were prevalent in 0-12 months, followed by children
aged 13-24 months. The age group of 49-60 months exhibited the highest
prevalence of severe and moderate underweight, with rates of 7% and 32%,
respectively.

Regarding rural-urban disparities, it becomes evident that rural
children face higher vulnerability than their urban counterparts in all
malnutrition categories. Among children in rural areas, 41% suffered
from moderate stunting, while 31% experienced moderate underweight.
In contrast, urban children displayed lower rates, with 32% experiencing
moderate stunting and 24% were moderately underweight. The prevalence
of stunting, wasting, and underweight decreases with higher levels of
maternal education. Children of mothers with no education faced higher
rates, with 19% experiencing severe stunting and 46% facing moderate
stunting. Moreover, 13% of these children faced moderate wasting, while
37% were moderately underweight. In contrast, children born to mothers
with higher education displayed significantly lower rates, with 22%
experiencing moderate stunting, 7% facing moderate wasting, and 15%
being affected by moderate underweight conditions.

Concerning the drinking water source, households relying on protected
wells exhibit the highest prevalence of severe and moderate stunting, while
for severe and moderate underweight, the prevalence is higher in the Tube
well/borewell and protected well categories. It has been observed that
children of households using clean fuel for cooking have a lower prevalence
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of stunting, wasting, and underweight. A high prevalence of severe and
moderate stunting is observed in the crop residual utilization category for
cooking fuel. Furthermore, the type of toilet facilities impacts severe and
moderate wasting and severe underweight, indicating that the prevalence
of all forms of malnutrition is lower among children from households
utilizing flush or pit toilets than in other categories.

Moreover, results show a clear pattern where children from the lower
quintiles faced higher rates of all forms of malnutrition. Among this
poorest quintile, severe stunting was prominent at 22%, along with 50%
experiencing moderate stunting. Moreover, 9% faced moderate wasting,
and 33% grappled with moderate underweight. In contrast, children in
the richest quintile exhibited significantly lower rates, with 6% exhibiting
severe stunting, 18% facing moderate stunting, 7% suffering from moderate
wasting, and 13% affected by moderate underweight conditions.

Nutrition Profile of Women

Table-2 illustrates the distribution of women across different BMI
categories (underweight, normal, overweight, and obese) in Nepal in 2016
by selected background characteristics. Results show that 17% of women
fall under the underweight category, while the majority, 61%, have a
normal BMI. Additionally, 17% are overweight, and 5% fall into the obese
category. It is observed that the percentage of women with underweight
and normal BMI decreases as maternal age increases, whereas it rises for
overweight and obese BMI categories. The obesity prevalence decreases
in the 45-49 age group compared to the 40-44 age group. Regarding place
of residence, rural women exhibit higher rates of underweight, while
urban women demonstrate a higher prevalence of overweight and obesity.
In terms of maternal education, women without education have a higher
prevalence of underweight compared to those with higher education.
Contrarily, the overweight and obese categories show an increasing trend
from no education to higher education levels. Concerning the mother’s
marital status, never-married women are notably underweight (27.6%)
or normal-weight (67.2%). In contrast, overweight and obese categories
are prevalent among currently married or other marital status groups. In
families headed by males, underweight women (17.9%) outnumber those in
female-headed families (14.7%). Conversely, obese and overweight women
are more prevalent in female-headed households.

The source of drinking water shows a high percentage in the Tube well/
borewell category, whereas a low percentage is observed in the protected
well category of underweight. The percentage of the normal category varies
from 46% (protected well) to 73% (River/dam/springs). The overweight
category shows high utilization of protected well water (33%) and low use
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of Tube well/borewell (12%). The percentage changes in the obese category,
with the lowest percentage observed in the River/dam/springs category
(1.2%) and the highest in the protected well category (15%). Regarding
fuel utilization for cooking, the underweight category records the highest
percentages for crop residual (31.8%) and animal dung (32%). Among
normal-weight women, percentages range from 50% to 68%. Conversely,
the obese category exhibits the highest percentages for crop residual (2.7%)
and Animal dung (1.2%), inverting the pattern seen in the underweight
category. The overweight category follows a similar trend as the obese
category.

Analyzing the type of toilet facilities by household indicates that the
highest prevalence of underweight women (32%) was among households
with no toilet facilities. However, women with access to flush or pit toilets
have a higher prevalence of obesity and overweight. Additionally, wealth
quintiles highlight that the poorest women are more likely to be underweight
(18.4%) compared to the wealthiest women (8.4%). Conversely, overweight
and obese women are found in the richer or richest categories, underlining
the direct link between wealth and obesity.

Results of Multivariate Analysis

Table 3 presents the results of binary logistic regression odds ratios
of stunting, wasting, and underweight among children aged 0-59 months.
The findings indicate a noteworthy trend, an escalation in wealth
quintile is associated with a substantial reduction in the probability of
severe stunting, moderate stunting, severe underweight, and moderate
underweight. Maternal age, sex of the child, and place of residence did
not exhibit any significant correlations with stunting, wasting, and
underweight. Nevertheless, it was discovered that the likelihood of severe
stunting [AOR=2.1; p<0.01] and severe wasting [AOR=1.03; p<0.001] was
higher for children whose mothers belonged to the 25-49-year age group.
Additionally, children from households reliant on unprotected wells for
drinking water were notably more prone [AOR=1.06; p<0.01] to severe
wasting. Furthermore, the odds of severe stunting [AOR=1.85; p<0.001],
moderate stunting [AOR=1.69; p<0.001], severe underweight [AOR=1.60;
p<0.05], and moderate underweight [AOR=1.55; p<0.001] were elevated
among children whose households lacked proper toilet facilities.

Table 4 showcases the results of multinomial logistic regression relative
risk ratios related to the body mass index (BMI) of women aged 15-49. The
analysis reveals a distinct pattern where with increase in women’s age,
the probability of overweight and obesity experiences a noteworthy rise,
starting from ages 15-19 and extending to 45-49, with the reference point
being a normal BMI. The place of residence did not yield any significant
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connections with BMI among Nepalese women. Nonetheless, women from
households relying on tube wells/borewells for drinking water are more
inclined [AOR=1.79; p<0.001] to be underweight and, conversely, less prone
to be overweight and obese. Women are notably 1.59 times (p<0.001) more
likely to be underweight in households lacking toilet facilities. Similarly,
education exhibits a positive influence on BMI likelihood. For instance,
lower levels of education among women correlate with a decreased
probability of being underweight, while raising the chances of being
overweight and obese. Furthermore, it was evident that married women
are significantly 2.8 times (p<0.001) and 4.1 times (p<0.001) more prone to
being overweight and obese. As household wealth quintile increases, the
odds of being underweight experience a noteworthy decline. Similarly, as
household wealth grows, the likelihood of encountering overweight and
obesity significantly increases.

Discussion

Nepal is progressing towards achieving several maternal, infant,
and young child nutrition targets. Additionally, there has been notable
advancement in reducing anemia among reproductive-aged women, with
the current rate at 35.1%. While the country has made some headway in
reducing stunting, 36.1% of children remain affected. Progress has also
been seen in tackling wasting, although 9.6% of children continue to be
affected, presenting a significant concern for the country. Additionally, the
country has shown no progress towards achieving the target for obesity,
with an estimated 5.4% of adult (aged 18 years and over) women and 2.7%
of adult men living with obesity. Nepal’s obesity prevalence is lower than
the regional average of 8.7% for women (Global Nutrition Report, 2022).

Understanding the decline in maternal and child undernutrition in
Nepal requires a comprehensive examination of both nutrition-specific
factors, like Infant and Young Child Feeding (IYCF) practices, and nutrition-
sensitive variables, including wealth, education, access to healthcare, and
Water, Sanitation, and Hygiene (WASH) facilities. The outcomes indicate
that four crucial determinants have contributed significantly to Nepal’s
success in reducing maternal and infant undernutrition. These include
improved access to healthcare services, enhanced coverage and utilization
of sanitation facilities, rapid advancements in education (particularly
among women), and better coverage and use of sanitation facilities.

The study reveals that malnutrition is most prevalent among older
children, those residing in rural areas, those with mothers with lower
education levels, and those from impoverished households. These findings
align with other studies conducted in Nepal (Conway et al. 2020; Bhandari
et al. 2016; Choufani et al. 2019). The multivariate analysis underscores the
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importance of household wealth status in reducing stunting, wasting, and
underweight among children aged 0-59 months and in managing overweight
and obesity among women aged 15-49 years. However, maternal age, child
gender, and place of residence did not exhibit a significant association with
stunting, wasting, and underweight among children in Nepal. The study
also highlights the significant role of improved drinking water sources and
sanitation facilities in lowering malnutrition among children in Nepal. For
women, factors such as belonging to a higher age group, having a higher
level of education, and being currently married were identified as principal
factors contributing to increased BMI among women.

Several studies have identified that living in rural areas, household
wealth index, and maternal education are the key determinants of stunting
(Shively et al. 2011; Devkota et al. 2016; Gurung et al. 2009, Nisar et al.
2016, Thapa et al. 2013, Gaire et al. 2016, Shively and Sununtnasuk,
2015, Tiwari et al. 2014, Devkumar et al. 2018, Osei1 et al. 2010, Heady
et al. 2016, Heady et al. 2017, Niraula et al. 2013, Pradhan et al. 2011,
and Dorsey et al. 2018). Gaire et al. (2016) specifically found that children
in the hill region were 1.24 times more likely to be stunted compared to
those in the Terai plains region, and children in the mountain region were
1.52 times more likely to be stunted, with statistical significance observed
only in the mountain region. Regarding the influence of the wealth index
on child growth, multiple studies indicated that children from the poorest
households had a higher likelihood of stunting compared to those from
more affluent households (Devkota et al. 2016; Nisar et al.,2016; Gaire et
al. 2016; Shively and Sununtnasuk 2015; Tiwari et al. 2014; Devkumar et
al. 2018; Osei et al. 2010; Kim et al. 2017).

Nepal has made remarkable progress in reducing the prevalence of
stunting (chronic undernutrition) nationally. The prevalence decreased
from 57 percent in 2001 to 36 percent in 2016, attributed to implementing
policies and programs aimed at reducing malnutrition (MOH et al. 2017;
Family et al. 2002). However, Nepal still faces significant challenges in
improving nutrition. The country contends with various nutritional issues,
including deficits in energy intake and imbalances in the consumption of
specific macro and micronutrients. While previous concerns were primarily
about dietary inadequacies or losses, the issue of excess intake is also
emerging due to changing dietary patterns. Notably, 11 percent of women
are now overweight (BMI 25-29 kg/m2), and 2 percent are obese (BMI 30
kg/m2 and above), reflecting a 5-percentage-point increase in overweight
and obesity since 2006 (National Planning Commission, 2012).

Conclusion

The findings of the study conclude that despite the implementation
of increased programs and policies for nutrition, malnutrition remains
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highest among older children, those living in rural areas, mothers having
lower levels of education, and belongs to economically disadvantaged
families. Nonetheless, a significant decline in the nutritional status
of women and children in Nepal is observed. Nepal has a long history
of nutritional policy implementation; however, only a few policies are
currently in place to address nutritional issues. The government must
prioritize these nutritional concerns and enhance the development of
policies and programs to improve the nutritional status of women and
children. Nepal should adopt a comprehensive approach to prevent and
manage malnutrition, aligned with the Sustainable Development Goals
(SDGs). Such a program should encompass various dimensions, including
dietary support, encouragement of exclusive breastfeeding, appropriate
supplementary feeding, micronutrient fortification and supplementation,
improved access to education, enhancement of health literacy for teenage
girls and families, expanded immunization coverage to combat infectious
diseases, as well as efforts towards poverty reduction and ensuring food
security.

References

Arnold, F., Nangia, P., & Kapil, U. (2004). Indicators of Nutrition for Women
and Children: Current Status and Recommendations. Economic and
Political Weekly, 664-670. DOI: 10.2307/4414641

Aguayo, V. M., Nair, R., Badgaiyan, N., & Krishna, V. (2013). Determinants of
stunting and poor linear growth in children under 2 years of age in India:
an in-depth analysis of Maharashtra’s comprehensive nutrition survey.
Maternal & child nutrition, 9(1), 181-200

Bhandari, T. R., & Chhetri, M. (2013). Nutritional Status of Under Five Year
Children and Factors Associated in Kapilvastu District, Nepal. Journal of
Nutritional Health & Food Science, 1-6. DOI: 10.15226/jnhfs.2013.00106

Black, R. E., Victora, C. G., Walker, S. P., Bhutta, Z. A., Christian, P., de Onis,
M., ... & Uauy, R. (2013). Maternal and child undernutrition and overweight
in low-income and middle-income countries. The Lancet, 382(9890), 427-
451.

Conway, K., Akseer, N., Subedi, R. K., Brar, S., Bhattarai, B., Dhungana, R. R.,
& Bhutta, Z. A. (2020). Drivers of stunting reduction in Nepal: a country
case study. The American journal of clinical nutrition, 112(Supplement_2),
844S-859S. DOI: 10.1093/ajecn/nqaa218

Devakumar D, Kular D, Shrestha BP, Grijalva-Eternod C, Daniel RM, Saville
NM, Manandhar DS, Costello A, Osrin D, Wells JCK.( 2018) Socioeconomic

determinants of growth in a longitudinal study in Nepal. Mater Child
Nutri; 14:e12462. DOI: 10.1111/mcn.12462



74 Nutritional Status of Reproductive-Aged Women and Children...

Devkota MD, Adhikari RK, Upreti SR. (2016). Stunting in Nepal: looking back,
looking ahead. Mater Child Nutri ;12:257-9. DOI: 10.1111/mcn.12286

Dorsey JL, Manohar S, Neupane S, Shrestha B, Klemm RDW, West KP
(2018). Individual, household, and community level risk factors of stunting
in children younger than 5 years: findings from a national surveillance
system in Nepal. Mater Child Nutri; 14:e12434. DOI: 10.1111/mcn.12434

Fraval, S., Hammond, W., & Shepherd, A. (2017). A spatial analysis of child
nutrition in Nepal. World Bank Group.

Gaire S, Delbiso TD, Pandey S, Guha-Sapir D. ( 2016). Impact of disasters
on child stunting in Nepal. Risk Manag Healthc Policy, 9:113-27.
DOI: 10.2147/RMHP.S101124

Galloway, R., McGuire, J., & Goggin, L. (2000). The management of iron
deficiency anemia in pregnancy. Obstetrics & Gynecology Clinics, 27(2),
213-226.

Global Nutrition Report (2022). Global Nutrition Report: Stronger commitments
for greater action. Bristol, UK: Development Initiatives, 2022. https:/
globalnutritionreport.org/reports/2022-global-nutrition-report/

Gurung G. (2009). Child health status of Nepal: social exclusion perspective.
Journal of Nepal Paediatric Society, 29:79-84. DOI: 10.3126/jnps.
v29i2.2044

Hetherington, E. (2018). Infant and young child feeding practices and beliefs
in cultural context: The views of Somali and Congolese communities in the
United Kingdom. Maternal & Child Nutrition, 14(3), e12608.

Haddad, L. (2011). Why India needs a national nutrition strategy . BMdJ: British
Medical Journal, Vol. 343, No. 7832, 1042-1044. DOI: 10.1136/bm).d6687

Headey D, Hoddinott J, Park S.(2016). Drivers of nutritional change in four
South Asian countries: a dynamic observational analysis. Matern Child
Nutr, 210-8. DOI: 10.1111/mcn.12274

Headey D, Hoddinott J, Park S. (2017). Accounting for nutritional changes
in six success stories: a regression-decomposition approach. Global Food
Security, 12—20. https://doi.org/10.1016/j.gfs.2017.02.003

Kim R, Mejia-Guevara I, Corsi DJ, Aguayo VM, Subramanian SV. ( 2017).
Relative importance of 13 correlates of child stunting in South Asia: insights
from nationally representative data from Afghanistan, Bangladesh,
India, Nepal, and Pakistan. Social Science & Medicine Journal; 144-54.
DOI: 10.1016/j.socscimed.2017.06.017

Martorell, R., Leslie, J., & Moock, P. R. (1984). Characteristics and determinants
of child nutritional status in Nepal. The American Journal of Clinical
Nutrition, Volume 39, 74-86. DOI: 10.1016/j.socscimed.2017.06.017

Ministry of Health [Nepal], New ERA, & ICF. (2017). Nepal Demographic and
Health Survey 2016: Key Indicators Report. Kathmandu, Nepal: Ministry
of Health, New ERA, and ICF.



Dr. Hanumant Waghmare, Santosh Kumar Sharma, Gudakesh 75

Na, M., Jennings, L., Talegawkar, S. A., Ahmed, S., Haque, R., Mollah, A. H.,
... & Christian, P. (2018). Women’s work and their nutritional status: A
systematic review of the evidence. Annals of the New York Academy of
Sciences, 1416(1), 10-43.

National Planning Commission. (2012). Multi-sector Nutrition Plan: For
Accelerating the Reduction of Maternal and Child Under-nutrition in
Nepal 2013-2017 (2023). Kathmandu: Government of Nepal. https:/
scalingupnutrition.org/wp-content/uploads/2013/03/Nepal_MSNP_2013-
2017.pdf

Nisar YB, Dibley MdJ, Aguayo VM. (2016). Iron-folic acid supplementation
during pregnancy reduces the risk of stunting in children less than 2

years of age: a retrospective cohort study from Nepal. Nutrients; 8: 67.
DOI: 10.3390/nu8020067

Niraula SR, Barnwal SP, Paudel S, Mishra S, Dahal S, Das S, Pradhan S,
Ghimire S, Khanal S, Sharma S, et al. (2013). Prevalence and associated
risk factors with malnutrition among under-five Nepalese children of
Borbote village, Ilam. Heal Renaiss;111-8. DOI: https://doi.org/10.3126/
hren.v1112.8217

Ose1 A, Pandey P, Spiro D, Nielson J, Shrestha R, Talukder Z, Quinn V, Haselow
N. (2010). Household food insecurity and nutritional status of children aged
6 to 23 months in Kailali District of Nepal. Food and Nutrition Bulletin,
483-94. DOI: 10.1177/156482651003100402

Pradhan A. (2011). Fitting ordinal regression analysis to anthropometric data.
Journal of Nepal Health Research Council, 61-6. DOI: 10.33314/jnhrec.
v0i0.257

Pahari, D. P. (2011). Chronological Summary of Nepal’s Efforts in Nutrition.
Health Prospect, 91-94. DOI: https://doi.org/10.3126/hprospect.v10i0.5671

Ruel, M. T., Alderman, H., & Maternal and Child Nutrition Study Group.
(2013). Nutrition-sensitive interventions and programmes: how can they
help to accelerate progress in improving maternal and child nutrition?.
The Lancet, 382(9891), 536-551.

Rytter, M. J., Kolte, L., Briend, A., Friis, H., & Christensen, V. B. (2014). The
immune system in children with malnutrition—a systematic review. PLoS
One, 9(8), e105017.

World Food Programme. (2020). Nutrition in Nepal. Retrieved from https://
www.wip.org/countries/nepal/overview

Shively G, Gars J, Sununtnasuk C. A Review of Food Security and Human
Nutrition Issues in Nepal [Internet]. West Lafayette, Indiana; 2011.
Available from: http://ageconsearch.umn.edu/bitstream/116190/ 2/11-5.
pdf.

Shively G, Sununtnasuk C. (2015). Agricultural diversity and child stunting in
Nepal. (Special Issue: farm-level pathways to improved nutritional status.)



76 Nutritional Status of Reproductive-Aged Women and Children...

Journal of Development Studies:1078-96. DOI: https://doi.org/10.3126/
hprospect.v1010.5671

Thapa M, Neopane AK, Singh UK, Aryal N, Agrawal K, Shrestha B.(2013).
Nutritional status of children in two districts of the mountain region of
Nepal. Journal of Nepal Health Research Council; 235-9. DOI: 10.33314/
jnhrec.v010.396

Tiwari R, Ausman LM, Agho KE. (2014). Determinants of stunting and severe

stunting among under-fives: evidence from the 2011 Nepal Demographic
and Health Survey. BMC Pediatrics:239. DOI1:10.1186/1471-2431-14-239

Figure : 1: Prevalence of anemia among women aged 15-49 years and children aged
0-59 months, Nepal : 1990-2016
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Table 1: Percentage distribution of nutritional status of children
according to background characteristics in Nepal, 2016

.. Severe |Moderate |Severe Moderate Severe | Moderate

Characteristics stunting |stunting [wasting |wasting under  junder
weight |weight

Age in months
0-12 5.85 17.80 4.40 26.56 5.44 19.89
13-24 10.52 38.54 1.84 19.39 4.95 28.59
25-36 15.28 43.90 0.70 16.83 5.21 30.37
37-48 15.76 40.40 1.89 16.04 5.51 27.45
49-60 15.71 41.42 0.63 16.08 6.52 31.85
Place of residence
Urban 11.17 32.23 1.90 9.45 5.02 24.12
Rural 13.97 40.56 1.98 10.41 6.06 31.28
Educational attainment of mother
No Education 18.50 46.07 1.89 12.65 8.57 37.22
Primary 13.24 37.45 2.79 9.21 5.66 27.94
Secondary 7.80 30.46 1.96 8.53 3.33 21.96
Higher 7.13 22.45 0.75 7.16 2.65 15.13
Source of drinking water
Piped water 12.64 36.20 1.40 6.46 4.00 21.38
Tube well/ 13.00  |37.02 2.37 13.46 6.73  |34.07
borewell
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Protected well 34.50 51.68 0 18.29 18.29 18.29
Unprotected well [9.66 45.11 0 0.63 0.63 27.20
River/dam/ 19.48  [42.29 2.42 6.14 9.48  [30.96
springs

Others 5.21 27.24 2.46 11.31 4.62 23.76
Type of fuel used for cooking

Clean 8.46 23.31 1.29 7.41 1.66 14.65
Wood 13.58 39.20 1.94 9.52 5.96 29.46
Crop residual 24.96 60.46 3.02 15.38 12.65 45.19
Animal dung 15.69 43.81 2.19 15.31 10.3 40.26
Others 6.78 31.22 3.21 13.65 6.01 30.89
Current marital status of mother

Currently 1255  [36.19  |1.95 9.97 555  |27.60
married

Others 3.77 32.74 0 0 0 12.87
Sex of household H

Male 12.58 36.38 2.14 9.99 5.86 27.95
Female 12.28 35.64 1.51 9.70 4.77 26.51
Type of toilet facilities

Flush toilet 10.03 31.90 1.41 7.92 3.72 21.65
Pit latrine 15.79 41.88 0.98 11.79 8.52 32.28
Open 20.93 50.06 3.21 13.64 9.93 42.89
Other 7.01 28.29 3.71 13.81 5.16 28.79
Wealth quintile

Poorest 21.53 49.57 2.74 9.33 8.59 33.22
Poorer 11.96 39.12 1.93 9.28 5.42 28.69
Middle 11.53 35.50 2.4 10.67 6.03 33.46
Richer 9.42 32.66 1.50 11.78 3.46 23.65
Richest 6.06 17.55 0.66 7.44 3.37 12.97
Total 12.49 36.15 1.94 9.90 5.51 27.49
Source: Demographic and Health Survey, Nepal-2016

Table 2: Percentage distribution of women by body mass index
according to background characteristics in Nepal, 2016

Characteristics Under weight|Normal |Over weight [Obese
Age of mothers

15-19 29.05 67.37 13.04 0.54
20-24 18.51 69.25 19.96 2.28
25-29 14.80 61.78 |20.29 3.13
30-34 10.67 56.89 125.37 7.08
35-39 10.58 55.92  124.04 9.46
40-44 13.01 52.90 123.96 10.13
45-49 12.18 53.93  125.01 8.88
Place of residence

Urban 15.35 58.71 19.14 6.79
Rural 19.29 65.45 13.22 2.04
Educational attainment mother

No education 18.39 62.42 15.21 3.98
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Primary 16.93 56.61 20.26 6.20
Secondary 17.24 62.45 15.08 5.23
Higher 12.00 60.67 |21.72 5.61
Current marital status of mother

Never union 27.58 67.20 4.43 0.79
Currently married 14.11 59.48 20.23 6.18
Others 10.64 64.08  ]20.13 5.15
Sex of household H

Male 17.87 60.72 16.66 4.74
Female 14.65 62.22 17.52 5.62
Source of drinking water

Piped water 12.33 61.52 20.18 5.97
Tube well/borewell 24.24 60.68 12.42 2.65
Protected well 6.38 45.51 33.05 15.06
Unprotected well 13.07 61.52 |21.60 3.80
River/dam/springs 14.28 73.26 10.83 1.63
Others 13.12 58.34 18.16 10.38
Type of fuel used for cooking

Clean 9.94 50.59 |27.69 11.77
Wood 18.78 66.74 12.57 1.92
Crop residual 31.81 59.08 6.42 2.70
Animal dung 31.96 55.94 10.91 1.20
Others 17.41 68.32 10.75 3.52
Type of toilet facilities

Flush toilet 13.80 60.30 Flush or 6.32
Pit latrine 19.38 62.71 15.87 2.04
Open 32.10 60.89 16.19 0.82
Other 15.65 69.81 11.63 2.91
Wealth quintile

Poorest 18.35 71.95 9.10 0.60
Poorer 20.77 63.78 13.41 2.04
Middle 20.41 65.70 11.86 2.03
Richer 16.86 59.80 18.31 5.03
Richest 8.35 47.17 [30.13 14.35
Total 16.81 61.21 16.94 5.03

Source: Demographic and Health Survey, Nepal-2016
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