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Abstract

The study assesses the prevalence of and fac-
tors affecting the anthropometric measure-
ments i.e. stunting-HAZ, wasting-WHZ and
underweight-WAZ each below -2 SD from the
median of the reference population, among
children below 5 years of age group in newly
structured seven Provinces of Nepal by dif-
ferent background characteristics using Nepal
Demographic and Health Survey (NDHS)
Data, 2016. Anthropometric indicators are
far worse in Madhesh and Karnali provinces
than the national average. The highest share
of stunted children is in Karnali Province
whose size at birth is very small (70%) against
the national average of 36 percent. Children
in the poorest quintile and born from illiter-
ate mothers of Madhesh Province and Kar-
nali Province have highly suffered from stunt-
ing. Data shows that children born to illit-
erate mothers are highly wasted in Madhesh

Province (23.8%). Underweight increased
with an increase in the age of the children; in-
creases with birth order in all Provinces. Ex-
cept Gandaki Province, underweight is more
common in rural areas than in urban areas.
The prevalence of underweight children is the
highest in the poorest quintile of Madhesh
Province i. e. 50 percent as compared to the
national average of 27 percent. High birth or-
der has significantly contributed to worsening
childhood nutrition. The statistical test infers
that childhood stunting and underweight are
in aggregate strongly related to all variables
except sex while wasting is strongly associated
with only children’s age and their mother’s ed-
ucation. The author suggests applying provin-
cial policies and programs based on the find-
ings to tackle their poor anthropometric indi-
cators.
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1 Introduction

Anthropometry refers to the part of human sci-
ences which deals with body measurements for in-
stance body size, shape, strength, mobility, flexibil-
ity as well as working capacity [1]. The key compo-
nents of anthropometric measurements are height,
weight, body mass index (BMI), circumferences
of the waist, hip and limbs etc. These measure-
ments are important as they refer to the measure-
ment of children’s nutritional status. In children,
the key anthropometric measurements incorporate
stunting, wasting and being underweight. Stunt-
ing refers to children who suffer from low height for
their age, wasting refers to those with a low weight
for height, and underweight stands for those with
a low weight for age. Mid-upper arm circumfer-
ence (MUAC) and BMI are some of the important
measurements as markers of childhood nutritional
status. The accuracy of the measurements can im-
prove the outcomes of anthropometry [2].

Nutrition is an inevitable component of chil-
dren’s growth and overall development which con-
tributes magnificently to reducing the risk of death
of children. Anthropometry is the tool to determine
and monitor the nutritional status of children. At
the individual level, anthropometric data are use-
ful for care and treatment; the design, implemen-
tation, monitoring, and evaluation of nutrition pro-
grammes and policies, as well as resource distribu-
tion. At the population level, the anthropometric
indicators are measured as prevalence level i.e. per-
cent of the population. Practitioners can apply the
public health prevalence thresholds of these indi-
cators to identify the magnitude of the nutrition
problem. The economic, climatic, food security and
health trends are some of the determining factors
for these indicators [3].

Although there has been some improvement
over the years, Nepal still has poor anthropomet-
ric indicators. In 2016, there was a high preva-
lence of childhood stunting (36%) and underweight
(27%), as well as a poor prevalence of wasting (10%)
when compared to the standard threshold set by the
WHO. There is widespread socio-economic inequal-
ity and uneven distribution of resources and health
providers which aggravate inequality in the anthro-
pometric outcome. About 53 percent of Nepalese
children aged 6-59 months age suffer from anaemia
(Ministry of Health et al., 2017). Similarly, the
high prevalence of stunting, wasting and being un-
derweight among children is a challenging issue in
Nepal. Food insufficiency is also one of the serious
issues in poor and distant children. Government
should take responsibility and make provisions for
adequate food for them. The food habit, breast-
feeding practices and proper nutritious food indi-
cate the nutritional status of the children. The

provincial level analysis of children’s anthropomet-
ric measures will help to suggest for program inter-
vention to uplift the status of the children.

The growth faltering is one of the challenging
public health issues in most developing countries
mainly in Asian and sub-Saharan African countries.
The growth faltering is inherently related to cogni-
tive and physical problems, morbid conditions as
well as death [4]. The anthropometric measure-
ments are inevitable tools to conduct the follow-
up and early diagnosis process. The important pa-
rameters of anthropometry are mostly age, height,
weight, MUAC, and Z scores for weight for age
(WAZ), weight for height (WHZ), and height for
age (HAZ). Research conducted in Malawi declares
that growth faltering is widespread in supposedly
healthy children who attain the vaccination clinic.
It is recommended that anthropometric measure-
ments should be introduced in routine child care
to provide useful interventions to those who require
them [5].

The weight of hundreds of thousands of children
is measured daily; the height and MUAC of slightly
fewer are also measured daily. For accurate mea-
surement, nutritionists or health workers working
in the field of nutrition should have adequate core
skills in anthropometric measurements [6].

Stunting, wasting and being underweight are
mostly applied for analysing health as well as mor-
tality risk, but these provide very confined evidence
on the association between malnutrition and dis-
ease. Stunting which stands for inadequate skeletal
growth is a marker of chronic malnutrition. Wast-
ing which indicates the loss of fat and lean tissue
is a symptom of further acute malnutrition. Being
Underweight is caused by either stunting or wast-
ing or is a product of their combinations. Each
of the indicators is precious information on certain
biological processes which seek specific clinical re-
sponses [7]. Weight is one of the key measurements
in nutritional assessment. It is the most impor-
tant variable for predicting macronutrient and fluid
requirements and a valuable index in acute mal-
nutrition. Similarly, the measurement of height is
required for computing many indices for instance
HAZ, WHZ, WAZ AND BMI etc [8].

There are different consequences of weak anthro-
pometric measurements like underweight, stunting
and wasting. Evidence shows that the mortality
risk has increased even in mild underweight children
and greater risk in severely underweight children.
Poor diet and frequent infection in children pro-
mote their growth retardation and ultimately lead
to a higher risk of illness and death. Stunting which
is a result of long-term nutritional deficiency can
further lead to delayed mental development, poor
school performance and reduced intellectual capac-
ity. This hurts the macro-level economic productiv-
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ity of a country. Similarly, wasting among children
is an indication of acute undernutrition which is
caused by a low diet or a frequent incidence of in-
fectious diseases like diarrhoea. Wasting hampers
children’s immune systems and increases the sever-
ity as well as the duration of and susceptibility to
communicable diseases and ultimately a high risk
of death [9].

The analysis of surveys on the prevalence of un-
dernutrition among children of age 0–4 years con-
ducted in 112 countries revealed that underweight
mothers and children contributed 34.7 percent of
all deaths of 0-4 years children. There was a high
loss in disability-adjusted life years (DALYs) re-
lated to these deaths [10]. Overweight children also
have many adverse impacts. A study conducted by
the Minneapolis children’s blood pressure study in
Kingston, Jamaica found that there is a significant
association between childhood weight (BMI) and
total cholesterol levels in adulthood [11].

The aforementioned facts are only a few ex-
amples indicating the impacts of worse childhood
anthropometry; they have other many diverse im-
pacts. As the prevalence of anthropometric mea-
surements is still high, the paper tries to explore
their probable causes at the population level. Very
few researches have been conducted in different
provinces of Nepal childhood anthropometric mea-
surements. The paper tries to minimize the re-
search gap in this area. This may be useful from the
programme intervention as well as the eye-opening
for the further area of research with more sophisti-
cated statistical analysis.

The objective of this study is to analyse the
prevalence of and factors responsible for stunting,
wasting and underweight among children under-five
years in different provinces of Nepal based on NDHS
data, 2016. Only the three major indicators stunt-
ing, wasting and underweight are tried to explore
here and many were left due to the sample size as
well as space constraints. Other indicators are left
for future researchers. Moreover, limited statistical
analysis is used in this paper due to the small sam-
ple size problem. Likewise, data were drawn from
only one round of the survey.

2 Methods and materials

Nepal NDHS 2016 data of kids file (KR) is used
for data analysis. The dependent variables in-
corporated in the paper are: Stunting: HAZ
(HW70), Underweight: WHZ (HW71), Wasting:
WAZ (HW72) whereas the independent variables
incorporated in the paper are Age of child (B19),
Sex of child (B4), Birth order (BORD), Birth inter-
val (B11), Size of the child at birth (M18), Breast-
feeding status (V404), Residence (V025), Mother’s
education (S108), Wealth index (V190). Here the
symbols in the parentheses refer to the question
number of variables in the NDHS dataset.

The children under age 5 whose height and
weight were measured are taken as the unit of analy-
sis. The constraint of the data analysis is that it has
used only kids-file in studying the background vari-
ables which can be extended to the variables incor-
porated in other files as well. The inconsistencies,
do not know and missing values are excluded from
all dependent variables in the analysis. The depen-
dent variables mentioned above i.e. HAZ, WHZ and
WAZ are calculated by applying the Z-score below
minus two standard deviations (-2 SD) from the
median of the reference population. These indices
below -3SD from the median i.e. severe condition as
well as from above +2SD from the median i.e. over-
weight are not analysed here as the sample for this
analysis is small in the context of Nepal and could
not be analysed further into the Province level.

In terms of independent variables, do not know
the category is excluded from the size of the child at
birth. The birth order variable was formed by ap-
plying the logic of birth order = BORD. If (B0 > 1)
birth order = BORD - B0 + 1, where B0 is the vari-
able ‘The child is twin’. Similarly, birth interval=
B11 is the preceding birth interval in the NDHS
file. But if (birth order = 1), the birth interval is
made first birth [12]. All the dependent variables
and some of the independent variables are recoded
as per the need in the analysis. The distribution
of the children by anthropometric measurement is
presented below in Figure 1.

Figure 1: Sketch of the study population of age under five children.
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The statistical package for social sciences
(SPSS-20) is used for data processing. The basic
statistical test i.e. chi-square test is used for data
analysis. Due to the low sample size, other statisti-
cal tests for determining the factors responsible for
the anthropometric measurement are not applied
here.

The chi-square value is estimated by using the
formulae:

χ2 =

n∑
i=1

[(
Oi − Ei

)2
Ei

]
(1)

where, χ2 = chi-square value, Oi = observed value,
and Ei = expected values of the data [13].

3 Results

This section deals with the prevalence of stunting,
wasting and underweight based on below -2SD for
national as well as provincial-level analysis. The
provincial-level numbers of children in different cat-
egories of the variables are not presented in the ta-
bles, though the figure for Nepal is presented in the
tables. Similarly, the total number of children in
each province is also presented in the tables.

3.1 Stunting

Table 1 indicates the prevalence of stunting of chil-
dren below 5 years in different provinces of Nepal
by background characteristics. Though the trend
of stunting in Nepal has decreased from 57 percent
in 1996 to 36 in 2016 [14], still it remains in the
range of high prevalence of childhood stunting when
compared with the WHO standard. Moreover, in
categories, the prevalence of stunting is worst as
reflected in Table 1.

It reveals that stunting of children was very high
in the age group 12-59 months as compared to 0-11
months in all Provinces. Among the 12-59 months
children, the highest stunting was found in Karnali
province as compared to other Provinces. There
is a significant association between the age of the
children and their stunting in all of the Provinces
and Nepal as well. On the other hand, there is no
variation in childhood stunting by sex in all the
provinces as well as Nepal. Increasing birth or-
der in general increases the risk of stunting in all
Provinces. There is a statistically significant asso-
ciation between birth order and childhood stunt-
ing only in Nepal, Madhesh Province and Bagmati
Province. Except for Bagmati Province, increasing
birth interval, in general, decreases the prevalence
of stunting. There is a strong statistical association
between birth interval and stunting in Nepal and
Koshi Province, though there is an association in
Bagmati Province in the reverse direction as data
indicated.

Except Koshi Province, the child whose size
at birth was very small has a high prevalence of
stunting as compared to those whose birth size was
large. There is a statistically significant associa-
tion between the size of the child at birth and the
stunting of children in Nepal and Karnali Province.
As a controversy, data reveals that the children
who are breastfeeding are more stunted as com-
pared to those who are not breastfeeding in other
Provinces except Bagmati Province. This is a fur-
ther issue of research. There is a strong statis-
tical association between breastfeeding status and
children’s stunting in Koshi Province and Bagmati
Province. Except Sudur Paschim Province, children
in rural areas are more stunted than in urban ar-
eas. There is a statistically significant association
between residence and childhood stunting only in
Nepal and Bagmati Province. An increase in moth-
ers’ education decreases stunting in all Provinces
of Nepal. There is a strong statistical association
between mother’s education and children’s stunt-
ing in Nepal, Madhesh Province, Bagmati Province
and Lumbini Province. Though there are some con-
troversial findings, as the level of wealth index in-
creases, the stunting of children in general decreases
in all provinces of Nepal. There is a statistically
strong relationship between wealth index and chil-
dren’s stunting in Nepal, Koshi Province, Madhesh
Province, Bagmati Province and Lumbini Province.
In some provinces, the statistical association could
not be measured due to low expected frequency in
some of the cells.

3.2 Wasting

Though the wasting of children under five years of
age has decreased over time in Nepal, from 15 per-
cent in 1996 to 10 percent in 2016 [14], it remains
in the poor range of childhood wasting as of the
WHO standard. Table 2 presents the prevalence of
wasting in provinces by background variables.

It indicates that the prevalence of childhood
wasting is very high below the age of 0-11 against
12-59 months in all Provinces which is just reversed
with the stunting pattern. The highest prevalence
of wasting is found in Madhesh Province in ages
0-11 months which is situated in the plain area.
There is a strong likelihood of childhood waste with
their age in Nepal, Koshi Province and Madhesh
Province as shown in Table 2. There is no specific
pattern of prevalence of childhood wasting by sex
in different Provinces of Nepal. The highest preva-
lence of wasting in females is in Koshi Province
and Madhesh Province while the highest wasting in
males is in Sudur Paschim Province. Similarly, ex-
cept Bagmati Province, the prevalence of wasting is
more in high-order births. On the other hand, wast-
ing has no particular pattern by the birth interval.



Ram Prasad Dhakal/ JKI 9 (2023) 75-84 79

Except for Bagmati Province, Gandaki Province
and Lumbini Province, other Provinces have a high
prevalence of childhood stunting if the size of the
child at birth is very small.

As unexpectedly, there is a low prevalence of
childhood waste among those who are not breast-
feeding as compared to those who are breastfeed-
ing. There is a significant association between child-
hood waste and breastfeeding status in Nepal and
Lumbini Province. Wasting of children does not
differ much by their place of residence. There is
no uniform pattern of stunting with the mother’s
literacy. Among all strata of mothers’ education,

there is the highest prevalence of stunting of chil-
dren (i.e. 23.8%) in the poorest quintile of Madhesh
Province. There is a strong statistical association
between childhood waste and mothers’ education
in Nepal and Koshi Province. The prevalence of
childhood wasting does not follow any specific pat-
tern with the wealth index in Nepal and different
Provinces. Wasting is highest in the poorest wealth
group in Madhesh Province. In sum, there is no sig-
nificant association of childhood stunting with the
sex of the child, birth order, birth interval, size of
child at birth, residence as well as wealth quintile.

3.3 Underweight

Table 3 reveals the prevalence of underweight chil-
dren below 5 years of age in Nepal and its provinces
by background characteristics. Though there is a
decreasing trend of childhood underweight in Nepal
from 42 percent in 1996 to 27 in 2016 [14], Nepal
still suffers from the high prevalence of childhood
underweight as to WHO standards.

It indicates that underweight in children sig-
nificantly increases with increase in their age in
Koshi Province, Madhesh Province and Bagmati
Province. The highest childhood underweight was
found in Madhesh Province of the age group 12-59
months. There is no significant association of un-
derweight by sex in Nepal and different Provinces.
The highest underweight was found in either sex of
Madhesh Province. Underweight increases with an
increase in birth order in Nepal and all Provinces.
The highest underweight was found in Province two
of birth order 4+ i.e. 44.4 percent followed by Kar-
nali Province i.e. 43.3 percent in birth order 4+.
There is a significant association between childhood
underweight with birth order in Nepal, Madhesh
Province and Bagmati Province. Except for Koshi
Province and 2, all other Provinces suffer from high
childhood underweight in short birth intervals of
below 2 years. The highest underweight was found
in Karnali Province of the birth interval of below 2
years. There is a statistically significant association
between childhood underweight and birth interval
only in Nepal and not in provinces. Except for
Lumbini Province, other Provinces face high child-
hood underweight if the size of the child at birth
was very small. There is a statistical association of
childhood underweight with the size of the child at
birth only in Nepal and Lumbini Province.

Surprisingly, there is more prevalence of un-
derweight among children who are breastfeeding
as compared to those who were not breastfeeding
in other provinces except for Bagmati Province.
Moreover, there is a significant relationship between
childhood underweight and breastfeeding status in
Nepal, Koshi Province and Lumbini Province. Un-

derweight is, in general, more in rural areas as com-
pared to urban areas in all Provinces though it is the
same in Gandaki Province. There is a significant as-
sociation between childhood underweight with res-
idence only in Nepal. Except for Bagmati Province
and Sudur Paschim Province, there was high under-
weight of children born to illiterate mothers. There
is a statistically significant relationship between
childhood underweight and a mother’s education
in Nepal, Koshi Province, Bagmati Province and
Lumbini Province. Except for Koshi Province and
Lumbini Province, more children are underweight
in the poorest wealth quintile. Underweight was
highest in the poorest group in Madhesh Province
i.e. 50 percent. There is a significant association
between childhood underweight and wealth quintile
only in Nepal and Lumbini Province.

4 Discussion

This part covers some important empirical findings
on anthropometric measurements especially stunt-
ing, wasting and underweight of children under five
children in different areas of the world for making
more valid for the findings.

The findings suggest that there is a consistent
pattern of increased undernourishment as age of
children increases in all provinces of the country.
This is a problem that is not unique to Nepal,
as a similar study in Kenya found that children
aged 6-59 months are more likely to be underweight
compared to younger children who are exclusively
breastfed [15]. Furthermore, a study conducted in
Nigeria also indicates that age is a significant fac-
tor in determining the prevalence of underweight
among children [16]. These findings highlight the
importance of providing children with adequate nu-
trition during their critical early years to promote
healthy growth and development.

The measurement tools also differ in the preva-
lence of anthropometric measures like stunting,
wasting and underweight of the population. For
instance, there was a higher prevalence of stunt-
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ing but a lower prevalence of wasting in US chil-
dren while applying the WHO 2006 Growth Stan-
dards against the 2000 CDC Growth Charts. On
the other hand, there was a higher prevalence of
stunting but a lower prevalence of underweight in
European children of age 0–12 months while adopt-
ing the 2006 WHO Growth Standards against the
2000 CDC Growth Charts [17]. So, valid measure-
ment tools are essential for not only anthropometric
measurements but for other measurements as well.

In a study of Chinese children under 5 years of
age, the prevalence of stunting, wasting, and being
underweight was 14.3, 2.5 and 7.8 percent respec-
tively in 2002 as of WHO standard 1978. Though
the status of nutrition has improved in China, the
problem still exists in western rural China. The
situation of nutrition measurement is far worse in
the context of Nepal. Developed country like Japan
has a low prevalence of these indices for the past 3
decades [18].

A study in Nigeria supports the finding of this
study. This Nigerian research revealed that children
of uneducated women and those of women with ba-
sic education were more likely to be stunted than
those born to mothers with at least secondary ed-
ucation. Similarly, compared to mothers with at
least a secondary education, children born to illiter-
ate women were more likely to be underweight [19].

A study in Nepal reveals that stunting in young
children in Nepal was linked to various factors such
as the child’s age, birth order, mother’s education
and age at first birth, as well as geographic location
and wealth quintile. The study recommends taking
action to address these determinants as a means
of reducing the prevalence of stunting and severe
stunting in Nepalese children under five years old.
These findings also support the conclusions of this
study [20].

A study conducted on Ethiopian children con-
cludes that children who belong to low-income fam-
ilies were more likely to be underweight than those
who belong to high-income families [21]. The so-
cioeconomic condition of the people is linked to the
nutrition of in general people and the child in par-
ticular [22]. These studies have similar findings to
this study.

In the study, the stunting and underweight were
statistically significant with the size of children at
birth in different provinces of Nepal. A study in
Pakistan reveals that children who were average or
larger size at birth had a lower risk of stunting
and underweight than those who were smaller at
birth [23]. This evidence has some similarities with
this study. The study has some partial similari-
ties to the findings of the Indian study. The multi-
variate analyses of five regions of India with a high
prevalence of stunting, wasting, and underweight,
indicate that children below 2 years are more prone

to be underweight as well as stunted as compared
to children 2-4 years age group. The analyses indi-
cated more likelihood of wasting in male children as
compared to female children. Regional variations in
wasting were also significant in the study [24].

The findings of the previous research are perti-
nent to my study as they corroborate the results of
my research. Drawing from the evidence provided
by these studies, my research endeavours to investi-
gate further details about nutrition at the provincial
level.

5 Conclusion

The objective of this article is to assess the
prevalence and factors influencing nutrition status,
specifically stunting, underweight, and wasting in
children under the age of five, using the below -2
standard deviation threshold. The findings indi-
cate that childhood anthropometric measurements
are generally poor in Nepal. However, statistical
analysis at the provincial level is unreliable due to
the small sample size of children in this category.
The data suggest that Nepal as a whole suffers from
a high incidence of stunting, wasting, and being un-
derweight. Based on the statistical data, it is ev-
ident that stunting and underweight are strongly
associated with the study variables except gender,
whereas wasting is primarily associated with age
and the mother’s level of education. Children who
experience a triple failure of nutrition below the
standard threshold are in the worst condition and
should be given special attention. The author sug-
gests avenues for future research, calling on upcom-
ing researchers to apply more sophisticated statis-
tical tools and generate more rigorous conclusions
by using larger sample sizes for accurate analysis at
the provincial level.
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