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Abstract
The government of Nepal initiated the Mid Day Meal Program (MDMP) to 
reduce hunger and increase educational outcomes, including health status. 
However, limited studies have been conducted on these issues covering the 
nutritional status of students at the lower basic level at community schools in 
Nepal. The main objective of the study is to determine the factors associated 
with malnutrition among children from community schools in Nepal. A school-
based cross-sectional study was conducted in 98 (46 basic and 52 secondary) 
community schools from 44 municipalities in Nepal. Altogether, 2727 students 
participated in the questionnaire survey and anthropometric measurement. 
Data collection was performed on May 10-31, 2023. WHO Anthro plus and 
LMS (Lambda Mu and Sigma) parameters were used: weight for age for 
national health and nutrition survey recommended by CDC/National Center 
for Health Statistics for ages older than ten years to analyze nutritional status, 
including z scores. Descriptive analysis, including inferential analyses such as 
the chi-square test and logistic regression, was performed using IBM SPSS 
Statistics v25. The prevalence of weight-for-age Z-score[WAZ], height-for-age 
Z-score [HAZ], and body mass index-for-age Z-score [BAZ] were 72%, 75%, 
and 82%, respectively.  Students with z-scores outside the range of ±2 were 
classified as malnourished. Of them, 27.3%, 23% and 16.6% were assessed 
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as underweight, stunted and thin, respectively. Students' sociodemographic 
characteristics such as age, sex, family size and type, source of income, 
wealth status were significantly associated with malnutrition, while age group, 
sex, wealth status, residence setting, and geographical location were noted 
as significant predictors of nutritional status. The study found no statistical 
relationship between school feeding and good nutrition, questioning the quality 
of the midday meal program. The study concludes that existing school-based 
nutritional interventions need to be re-evaluated and re-designed since it is less 
potent to minimize malnutrition among students substantially. Policymakers 
could consider these findings when planning and implementing nutrition-
related policies and programs. 

Introduction
Nutritional status is one of the major indicators 
of health, wealth and development as well. Good 
nutrition is required for physical growth, cognitive 
and mental development, health, and well-being.1  It 
represents several indicators and aspects such as 
health, economic, socio-demographic, and growth 
and development and determines future life among 
school-age children. School-age children go through 
a journey of rapid physical growth and cognitive 
development.2 The Constitution of Nepal (CoN) 
2015 has declared that food sovereignty is one of 
the citizen's fundamental rights and that the state is 
responsible for ensuring it.3 However, recent national 
health surveys of Nepal show that more than one-
third of children under five years of age are suffering 
from malnutrition,4 and almost the same scenario 
persists in other age groups. 

Inadequate nutrition claims the lives of one-third of 
children globally, accounting for 2.6 million deaths.5  
The latest United Nations report shows that 10% of 
the world's population suffers from hunger, and one 
in three people have regular access to adequate 
food. In central and southern Asia, 29.8% and 13.6% 
of children are stunted and wasted, respectively, 
and the COVID-19 pandemic has worsened the 
situation.6 The Global Hunger Index 2023 report 
revealed that one in three people worldwide has 
insufficient calories, resulting in undernourishment. 
One in six children is stunted, which means low 
height-for-age, resulting from chronic undernutrition. 
A proportion of these children also have low weight-
for-height, known as wasted, caused by acute 
undernutrition.7  Malnutrition poses a severe public 
health threat to Nepalese children.8,9 Malnutrition 
among young children in Nepal is considered a 

complex issue by the National Planning Commission/
Second Multi-sectoral Nutritional Plan (NPC/MSNP, 
2018-2022). The 15th development plan, ZERO 
HUNGER, Sustainable Development Goals (SDGs), 
economic growth, employment promotion, poverty 
alleviation, post-conflict reconstruction, social 
transformation, and human resource development 
are the government's development priorities, which 
are also clearly outlined in the framework of the CoN 
2015.3 These high-priority categories are closely 
related to the nutritional status of the people.

The school lunch program was first started in 
France in 1885, and since then it has been gradually 
introduced in various countries: the US (1946), UK 
(1945), Japan (1947), China (1964-69), Australia 
(1950), Switzerland (1946), Singapore (1975), 
Indonesia (1967), Thailand (1970), Korea (1973), 
and India (1995).10 Similarly, the Government of 
Nepal (GoN) has initiated a midday meal program 
for all students in lower basic community schools 
throughout Nepal since 2020.11 The recent studies 
provide strong evidence of the positive impact of 
school feeding programs on children's nutritional 
status and overall well-being, reinforcing the 
importance of such initiatives in promoting health 
and education in low-income and food-insecure 
regions.12,13

A study conducted in a landlocked country in 
southern Africa, which shares similar geopolitical and 
socio-economic conditions with Nepal, demonstrated 
a complex malnutrition landscape. Despite a more 
significant proportion of learners having adequate 
nutrition knowledge and exhibiting healthy eating 
practices, overweight was the leading form of 
malnutrition, coexisting with stunting and wasting. 
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Although evidence is limited regarding the current 
state of knowledge about the nutritional status 
of school-age children in Nepal, national policies 
and programs such as the National School Health 
Nutrition Strategy, Multi-Sectoral Nutrition Plans, and 
the School Education Sector Plan aim to improve the 
nutritional status of school children through nutrition 
education.

Most previous studies have focused on children 
under five years of age or teenagers, but the middle 
age group needs to be addressed. However, all age 
groups, especially children aged 6-12, are equally 
important as other life stages. The previous studies 
have laid the gap in nationally representative data 
on the nutritional status of school-aged children 
and their associated factors in Nepal.  Additionally, 
national benchmarks still need to be created for those 
who study at the primary school level, particularly 
in lower basic schools. Given the gap, the present 
study aimed to determine the nutritional status and 
their underlying co-variates of socio-demographic 
determinants among community school children 
in Nepal.

Materials and Methods 
Study Design
The study used a quantitative observational cross-
sectional survey design.14 Data was collected 
retrospectively to assess the nutritional status of 
students who completed the 5th grade and enrolled 
in schools. 

Population and Study Setting
The study's population included all students who 
completed the 5th grade (completed lower basic) 
and enrolled in the 6th grade in community schools 
in 2023. The study was conducted in selected 
community schools from different districts covering 
all geographic areas, including rural/urban areas 
and both primary/secondary schools in various 
provinces. 

Study Size
The sample size was determined using the following 
formula.15

n = [DEFF * Np(1-p)] / [(d2 / Z2_1-α/2 * (N-1)) + p(1-p)]

Where:

The 'n' represents the sample size, and 'N' denotes 
the population size (for the finite population 
correction factor or FPC). The total number of 
students enrolled in grade five was 455,409, but 
according to the Flash I Report 2078 Field,16 134,471 
students were enrolled in grade five in the study 
area. The 'p' signifies the hypothesized percentage 
frequency of the outcome factor in the population (p), 
estimated at 50% +/- 5. Similarly, the 'd' indicates the 
confidence limits as a percentage of 100 (absolute 
+/- %), set at 5%. DEFF stands for the design effect, 
which was assigned a value of 2. Initial calculations 
yielded a sample size of 767. Subsequently, this 
value was adjusted for three eco-belts multiplied 
by three and an assumed 90% response rate, 
resulting in a final sample size of 2556. Therefore, 
the study proceeded with a sample size 2556 to 
ensure adequate statistical power and precision in 
the findings. 

Sampling Techniques
A multi-stage sampling design was employed to 
select students for the survey. We first selected all 
provinces and then randomly selected three districts 
from the Mountain, Hill, and Inner-terai/Terai regions 
as applicable and one district from the Kathmandu 
valley. Then, we selected two municipalities at 
the local level that covered both urban and rural 
areas. Similarly, we randomly assigned each local 
municipality's primary and secondary schools. 
Therefore, there were 88 schools in 22 urban 
and 22 rural municipalities and 46 basic and 52 
secondary schools in 22 districts. The sample was 
distributed by probability proportional to size (PPS) 
using the Flash Report by the Centre for Education 
and Human Resource Development.16 At the 
school level, we took all students who completed 
the fifth grade and enrolled in the sixth grade as a 
sample. In case the targeted sample was lacking, 
a proximal school was visited. Therefore, the 
sample exceeded the target by 107%, representing 
2,727 students from 46 basic and 52 secondary 
schools. There was no non-response since there 
was a mandatory provision in the KoBoTool box for 
proceeding with the online application form. Field 
enumerators were experienced in rapport building 
and data collection. During data collection, no one 
refused to participate; therefore, all the respondents/
participants participated in nutritional measurement 
and other responses. 
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Inclusion and Exclusion Criteria
The students who came under the sampling frame 
wanted to participate, provided assent/consent, 
completed 5th grade and, enrolled in 6th grade, and 
consumed the midday meal. As per the ethical 
norms of research, the students who did not want to 
participate in the anthropometric assessment were 
excluded from the study. Similarly, the students who 
completed their 5th grade from institutional (private) 
school, were sick during data collection, failed the 
final exam of 6th grade, were unavailable during data 
collection, or did not consume the midday meal in 
school were excluded.

Research Tools and Instruments
The research tools and instruments used in the study 
included a survey questionnaire, a digital weighing 
scale, and a stadiometer. The questionnaire was 
validated through the test-retest method, which 
also involved Delphi techniques. Additionally, the 
instruments were calibrated using a reference from 
the Nepal Bureau of Standards and Metrology 
[MCC:102/1036/1085, CCLMI: 172/1037/1100].

Data Collection
Though all the field enumerators were experienced 
enough, we conducted a three-day orientation 
program for field enumerators along with the team 
leader and supervisor to ensure data quality and 
exact information. Moreover, a day pre-test program 
was conducted in real field situations in three 
different schools. Ten geographic clusters were 
created for data collection. According to the sample 
size, each group had two to four field researchers 
and a team leader. An online survey tool called 
KoBoTool box was used to collect the data. Day-to-
day monitoring was conducted to ensure the data 
standard and quality. Data collection was started 
on May 10, 2023, and was completed on May 31, 
2023. All the data were kept confidential and were 
only handled by the KoBoTool expert and principal 
investigator. After completion of the data collection, 
it was only handled by the principal investigator to 
ensure the quality and confidentiality of the issues. 

Variables Consideration
Socio-demographic variables such as age, sex, 
caste, parents' education and occupation, family size 
and type, wealth status, and residence setting were 
the independent variables. At the same time, weight-

for-age, height-for-age, and body mass index-for-
age were considered as dependent variables. Age, 
family number, and educational status were recorded 
for better understanding.

Data Analysis and Statistical Methods
WHO Anthro Plus v1.0.4  was used to calculate 
weight-for-age, height-for-age, and body mass 
index-for-age z scores.17 For the calculation of 
weight-for-age and individuals above ten years of 
age, LMS (Lambda Mu and Sigma) parameters were 
used for girls/boys: weight for age; National Health 
and Nutrition Examination Survey (NHANES) by 
the CDC/National Center for Health Statistics.18,19 
Descriptive analysis, such as frequencies and 
percentages, was performed as a univariate 
analysis. The chi-square test measured the 
association as a bivariate analysis to assess the 
association between the variables. If there was an 
association between independent and dependent 
variables and it was statistically significant, then 
logistic regression was performed as a multivariate 
analysis.20 Before performing the logistic regression, 
the variables were assessed to determine whether 
there was an issue of multicollinearity.21 We found 
that there was no issue of multicollinearity.  All these 
statistical analyses were performed using IBM SPSS 
Statistics version 25.22

Ethical Consideration
All administrative procedures were followed—
national ethical guidelines.23 , and ethical compliance 
checklists24 were followed throughout the research 
process. Written consent/assent was obtained from 
participants and guardians. No personal identity 
was disclosed in the study to ensure participant 
confidentiality, and participants were informed that 
their data would be securely used solely for the study. 

Results
This section presents an analysis of the nutritional 
assessment and explores the association between 
general characteristics and nutritional status of 
students.

This section presents an analysis of the nutritional 
assessment and explores the association between 
general characteristics and nutritional status of 
students.
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Univariate Analysis
Of the 2,727 participants, the majority were from 
Madhesh province, accounting for 28.2%, followed 
by Bagmati province (14.7%) and Karnali province 
(13.4%). More than half (51.3%) of the participants 
were from urban municipalities. More than two-thirds 
(69.5%) of them studied in secondary schools, 
almost three-fourths (74.9%) were more than 11 
years old, and 24.5% of the participants were 11 
years old and below. Similarly, the majority (53.6%) 
were girls and 28.9% were from Adibasi/Janajati. 
More than half of the participants had a family of up 
to five members, and more than two-thirds (69.2%) 
were from a nuclear family. Almost one-fourth of the 
participants stated that their family's main income 
was labor, and 86.4% lived in their homes. Nearly 
all (90.6%) participants had eaten mid-day meals 
during school hours, and 59.4% brought money to 
school. Only eight percent of the fathers and 19% 
of the students' mothers reported they could not 
read and write (illiterate). Most of the parents were 

involved in the informal sector, including labor. More 
than half (56%) of the participants belonged to a poor 
wealth status, followed by the middle (27%) and rich 
(17%). Most of the participants (51.6%) were from 
the Terai eco-belt, followed by the Hill (34.7%) and 
the Mountain (13.6%). 

Of the total participants, 28%, 24.8% and 18.2% had 
non-normal weight-for-age z scores [WAZ], low/high 
height-for-age z scores [HAZ], and low/high 
body mass index [BMI]-for-age z scores [BAZ] 
respectively, accounting for below and above ±2 
sigma. In this study, z scores within ±2 sigma 
of WAZ, HAZ, and BAZ are considered normal 
nutritional status. In contrast, z scores outside of 
(more than) ±2 sigma of WAZ, HAZ, and BAZ are 
considered abnormal or indicative of malnutrition. 
Less than -2 sigma z scores of WAZ, HAZ, and 
BAZ are considered undernutrition, referred to as 
underweight, stunted, and thinness, which represent 
27.5%, 23%, and 16.6%, respectively (Table 1). 

Table 1: Background characteristics and nutritional status of the students

Variables	 Categories	         Total
	
		  N	 %

Province	 Koshi	 315	 11.6
	 Madhesh	 770	 28.2
	 Bagmati	 402	 14.7
	 Gandaki	 213	 7.8
	 Lumbini	 359	 13.2
	 Karnali	 365	 13.4
	 Sudurpashchim	 303	 11.1
Type of Municipality	 Rural Municipality	 1329	 48.7
	 Urban Municipality	 1398	 51.3
Type of School	 Basic [up to 8]	 832	 30.5
	 Secondary [up to 10/12]	 1895	 69.5
Age of the students	 Up to 10 Years	 289	 10.6
	 Eleven years	 669	 24.5
	 Twelve to sixteen years	 1769	 64.9
Sex	 Girls	 1462	 53.6
	 Boys	 1265	 46.4
Caste/Ethnicity	 Dalit	 627	 23.0
	 Adibasi/Janajati	 789	 28.9
	 Madhesi	 486	 17.8
	 Brahmin/Chhetri	 719	 26.4
	 Muslim/Others	 106	 3.9
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Family Size	 Up to 5 Members	 1375	 50.4
	 6 to 10 Members	 1193	 43.7
	 More than 10 Members	 159	 5.8
Type of Family	 Nuclear	 1886	 69.2
	 Joint/Extended	 841	 30.8
Home Status	 Own	 2355	 86.4
	 Rented/Others	 372	 13.6
Type of Home	 Mud Build (Conventional)	 919	 33.7
	 Semi-concrete	 838	 30.7
	 Concrete	 970	 35.6
Main Source of Income	 Agriculture	 636	 23.3
	 Business	 361	 13.2
	 Service	 381	 14.0
	 Labour	 692	 25.4
	 Foreign Job	 604	 22.1
	 Others	 53	 1.9
Taken Midday Meal at school	 Yes	 2471	 90.6
	 Yes, Some times	 104	 3.8
	 No	 152	 5.6
Sufficiency of Midday Meal	 Insufficient	 400	 17.3
	 Sufficient	 1918	 82.7
Bring Money from Home for	 No	 1106	 40.6
School Meal	 Yes	 1621	 59.4

Education	 Unable to read/write	 218	 8.0
	 Literate (Read and write)	 842	 30.9
	 School Education	 1612	 59.1
	 Higher Education	 55	 2.0
Mother Education	 Unable to read andwrite	 527	 19.3
	 Literate (Read and write)	 1094	 40.1
	 School Education	 1090	 40.0
	 Higher Education	 16	 .6
Father Occupation	 Agriculture	 615	 22.6
	 Service	 339	 12.4
	 Business	 364	 13.3
	 Foreign Job	 575	 21.1
	 Labour and Others	 834	 30.6
Mother Occupation	 Agriculture	 764	 28.0
	 Service	 124	 4.5
	 Business	 177	 6.5
	 Foreign Job	 66	 2.4
	 Labour and Others	 1596	 58.5
Wealth Quintiles	 Poorest	 346	 12.7
	 Poor	 1182	 43.3
	 Middle	 737	 27.0
	 Rich	 365	 13.4
	 Richest	 97	 3.6
Ecological Region	 Mountain	 372	 13.6
	 Hill	 947	 34.7
	 Terai	 1408	 51.6
WAZ Score	 Within  ± 2 sigma	 1964	 72.0
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	 Below and above  ± 2 sigma	 763	 28.0
HAZ Score	 Within  ± 2 sigma	 2051	 75.2
	 Below and above  ± 2 sigma	 676	 24.8
BAZ Score	 Within  ± 2 sigma	 2231	 81.8
	 Below and above  ± 2 sigma	 496	 18.2
WAZ Score < −2 sigma
[Underweight]	 No	 1976	 72.5
	 Yes	 751	 27.5
HAZ Score < −2 sigma
[Stunted]	 No	 2101	 77.0
	 Yes	 626	 23.0
BAZ Score < −2 sigma
[Thinness]	 No	 2274	 83.4
	 Yes	 453	 16.6

Total		  2727	 100.0

Bivariate Analysis
The highest proportion (38.1%) of underweight 
students was observed in Madhesh province, 
followed by Lumbini (29.8%) and Sudurpashchim 
(23.4%). The same scenario persists for thinness, 
which accounts for 30% of total participants from 
Madhesh, followed by Sudurpashchim (19.8%) 
and Koshi, Lumbini, and Karnali province (10%,  
p=<0.001). More than one-third (36.2%) of the 
participants from Lumbini province observed a low 
height for age (stunted) compared to Madhesh 
(26.4%) and Bagmati (23.6%) (p=<0.001). The 
students in rural areas were more vulnerable to 
malnutrition than those in urban areas (p=<0.001). 
The older the participants, the higher the proportion 
of malnutrition in all three forms (p=<0.001). 
Interestingly, boys were more vulnerable to 
malnutrition than their counterparts (p=0.01)  
[Table 2]. 

The proportion of wasted, stunted, and thinness 
was found among participants of Muslim and other 
castes, which accounted for 36.8%, 27.4%, and 
28.3%, respectively (p=0.003). The size of the 
participants' families was significantly associated 
with undernutrition. The larger the family size (more 
than ten members), the higher the underweight and 
thinness, which accounted for 33.3% and 20.8%, 
respectively, compared to those households that 
had less than ten family members (p=<0.001). The 
same results were observed for joint families, which 
had a higher proportion of malnutrition, mainly in the 

underweight, stunted, and thinness rates, compared 
to nuclear families. Interestingly, participants who 
lived in their own homes noticed a higher prevalence 
of undernutrition compared to those who lived in 
rented/other homes (p=0.010), and participants 
who had temporary or mud-built homes appeared 
to have all three types of undernutrition compared to 
those who had a concrete or semi-concrete house 
(p=<0.001).  The WAZ and BAZ scores (less than 
-2 σ)  were higher among the participants who had 
agriculture as the primary source of household 
income, while the BAZ score was noticed to be 
higher in labor as the primary source of income 
(p=0.009) [Table 2].
 
Surprisingly, the participants who had taken mid-
day meals at school had a higher proportion of 
underweight, stunted, and thinness rates than 
those who had not taken day meals at school and 
the sufficiency of food available during day meals. 
Mother's education was significantly associated 
with malnutrition in children. The higher the 
mother's education, the lower the malnutrition rate 
(p=<0.021). Wealth status is significantly related 
to nutritional status. The poorest participants had 
a higher proportion of malnutrition rates than the 
wealthiest participants (p=<0.001). In the case of 
eco-belts, the highest proportion of wasted, thinness, 
and malnutrition appeared in terai areas, while 
the most stunted were found in mountain areas 
(p=<0.001) [Table 2].
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Multivariate Analysis
Multivariate analysis shows that although provinces, 
residence settings, age groups, castes, homestay 
status/types of homes, primary sources of income, 
mother's education, wealth quintiles, and eco-
belts were significant variables in determining 
the nutritional status of school children, province 
and ecological belts, residence setting such as 
home status, age group, sex, and wealth status 
were significant predictors of nutritional status. 
The participants living in Madhesh province were 
noticed to be 2.01, 1.15, and 2.14 times more likely 
to be underweight, stunted and thin, respectively, 
compared to the participants who lived in the Koshi 
province (AOR = 2.01, 95% CI: 1.32-3.05; AOR 
= 1.59, 95% CI: 1.05-2.39; AOR = 2.14, 95% CI: 
1.29-3.56). Participants from Terai and Hill regions 
observed that 45% and 44% were less likely to be 
stunted compared to those who lived in mountain 
areas (AOR = 0.55, 95%CI: 0.38-0.79; AOR = 0.56, 
95%CI: 0.40-0.78). However, participants who lived 
in urban areas were 25% and 42% less likely to be 
underweight and stunted compared to those who 
lived in rural areas, respectively (AOR = 0.75, 95% 
CI: 0.60-0.94; AOR = 0.58, 95% CI: 0.47-0.72). The 
age of the participants was a significant predictor of 
malnutrition, indicating that the older the age, the 
higher the chances of malnutrition.  

Similarly, the participants over 11 years of age 
were 8.66, 6.65 and 4.20 times more likely to be 
underweight, stunted, and thin compared to those 
who were less than 11 years respectively (AOR = 
8.66, 95% CI: 5.29-14.16; AOR = 6.65, 95% CI: 4.16-
10.64; AOR = 4.20, 95% CI: 2.52-7.02). 

In the same way, boys were 1.52 and 1.35 times 
more likely to be underweight and thin compared 
to girls, respectively (AOR = 1.52, 95% CI: 1.25-
1.85; AOR = 1.35, 95% CI: 1.08-1.70). Interestingly, 
participants who did not have their own homes or 
stayed in rented or other homes appeared less likely 
to be underweight than those who lived in their own 
homes (AOR = 0.64, 95% CI: 0.45-0.91). On the 
other hand, it was observed that participants with 
better socio-economic status appeared to be less 
likely to have malnutrition [Table 3].
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Discussion
The present study found that 27.5%, 23%, and 
16.6% of the school children were underweight, 
stunted, and thin, respectively, which was almost 
similar (underweight- 25.1%; stunted- 23%; 
thinness-12.5%) to the evidence laid by a systematic 
review-based study in developing countries 
conducted by Khan et al., (2022).25 A longitudinal 
observational study conducted among basic-level 
school children in Nepal revealed that 16.7 %, 23.4 
%, and 9.1%  of school children were underweight, 
stunted, and thin, respectively,11 which seems almost 
similar to the present study.  A similar proportion of 
stunted (24.5%), underweight (14.9%), and wasted 
(9.7%) was observed in  Kenya.26 A school-based 
cross-sectional study conducted among school 
children aged 6–12 in Ghana also revealed that 
3.8%, 10.4%, and 12.1% were underweight, stunted, 
and thin, respectively,27 which seems to be slightly 
lower than the present study. Similarly, in Cameroon, 
the prevalence of stunting was 27%, wasting 23%, 
thinness 22% and underweight 20% among the 
school children who were internally displaced, which 
is almost similar to this study.28 

A study in Benue State, Nigeria, showed that the 
proportions of stunted, underweight, and wasting 
were 32%, 20%, and 13 % among the school 
children having age 8.7±5.3 years' .29 The magnitude 
of undernutrition seems to vary in time, place, and 
person. A review from Eastern and Southern Africa 
shows that the prevalence of thinness ranged from 
three to 36.8%, stunting from 6.6 to 57%, and 
underweight from 5.8 to 27.1% among school-age 
children and adolescents, which is almost similar to 
this study. Similarly, a scooping review following the 
evidence on the burden of malnutrition for children 
and adolescents aged 5–19 years in South Asia, 
revealed that the prevalence of thinness was 1.9 to  
88.8%, wasting 3 to 48%, underweight  9.5 to 84.4%, 
and stunting 3.7 to 71.7% among school children 
and adolescent.1 The above evidence suggest that 
malnutriotn in the forms of underweight, stunted and 
thinness remain a significant public health concern 
among school-going children and adolescnets of 
Nepal. A wide array of causes may be responsible for 
malnutrition, which may be low intake of foods and 
nutrients, communicable and non-communicable 
diseases, work infestation, and internal metabolic 

disorder. Behaviour factors and other hygience 
factors are also equally important for the nutritional 
status including good health.5

Socio-Demographic Characteristics and 
Nutritional Status
Socioeconomic status (SES) has been a key and 
trending parameter for understanding malnutrition.30 
The present study revealed that the age of the 
participants remained a significant predictor of 
malnutrition, indicating that participants over  
11 years of age were more likely to be underweight, 
stunted, and thin compared to those under  
11 years of age. Similarly, boys were more likely to be 
underweight and thin compared to girls, respectively. 
Interestingly, participants who did not have their own 
homes or stayed in rented or other types of homes 
appeared to be less likely to be underweight than 
those who lived in their own homes. Furthermore, 
the results revealed that participants with a better 
socio-economic status appeared less likely to have 
malnutrition.

The previous study conducted in India revealed that 
the prevalence of underweight, wasted, and stunted 
was 38%, 33% and 20 % respectively.31 The study 
also found that the sex of the child, the type of family, 
the education, and the occupation of the parents 
were significantly associated with the nutritional 
status of the children, which is almost similar to this 
study. The Ghana study shows that 50% and 19% of 
school-age children aged 10-19 years (average 13.4) 
suffered from stunting and thinness, respectively. 
The study also observed that residence area, age, 
sex, and school-feeding program were associated 
with malnutrition and a higher proportion of stunted 
and thinness among school-feeding students than 
among non-school-feeding students.32 Another study 
from Bangladesh conducted among grades 4 and 5 
of age 10.83±1.03 years recorded an average weight 
of 32.4±7.21 kg and a height of 141.22±8.52 cm. 
Of them, 91.3% had an average HAZ score, and 
89.1% had a WAZ score. The study further explored 
that socio-demographic variables (sex, family size) 
were associated with nutritional status.33 The rate of 
undernutrition was 51% with 45% in girls and 57% 
in boys among school children in Pakistan34 while in 
Kenya boys were more stunted compared to girls26 
which is similar to this study. 
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Another study from Pakistan shows that 40% 
of school-age children suffer from malnutrition. 
Among them, 35% of boys and 22.5% of girls were 
stunted, and 25% of boys and 17.5% of girls were 
underweight. The severity of malnutrition was higher 
in boys than in girls, which is similar to this study. 
Interestingly, a systematic review shows that the 
median wasted, stunted, and underweight rates 
were 11%, 51%, and 32%, respectively in Papua 
New Guinea.35 Similarly, a synthesis of evidence 
shows that the proportion of underweight was 
25.1%, stunting 23%, wasting 24%, and thinness 
12.5% among children and early adolescents  
(5-15 years) in developing countries.25 The evidence 
suggests that participants above 11 years of age, 
male participants, those who live in their own 
homes, and participants with poor socio-economic 
status were more likely to experience malnutrition 
compared to their counterpart.

Geographic Location and Nutritional Status
The study showed that variables such as geographical 
locations (provinces and ecological belts), residence 
settings (homestay status/types of home), caste, 
primary source of income, mother's education, 
and wealth quintiles were significantly associated 
with underweight, stunted, and thinness. However, 
geographical locations, residence conditions, age 
group, sex, and wealth status significantly influenced 
the nutritional status of children studying in Nepal's 
community schools. The geography of any nation 
matters in terms of nutritional status. The present 
study also revealed that geographical locations 
such as the province and the ecological belt 
were significant covariates of nutritional status in 
schoolchildren. A higher proportion of underweight 
and thinness was found in Madhesh province, 
while stunts were found in Lumbini province. It is 
questionable why a higher proportion of malnutrition 
was found among children living in Madhesh 
Province since it is considered fertile land for food 
production and storage. 

The Nepal Demographic Health Survey (NDHS) 
2022 showed that the rates of stunted, underweight, 
and thinness in Terai were 24.8%, 18.7%, and 
7.7%, respectively among the children under five 
years of age.4 The NDHS 2022 also showed that 
a higher proportion of malnutrition persisted in 
Madhesh Province. Children living in the Madhesh 
provinces appeared more vulnerable to malnutrition. 

Tentatively, children five or under five years old were 
assessed in 2016 and were more likely to be selected 
in this study. This means that the children who were 
already suffering from malnutrition are more likely to 
persist in malnutrition in the present situation. The 
study conducted in India 30 highlights the significant 
association between geographical location and the 
nutritional status of children, focusing on district-level 
variations in stunting, wasting, and underweight. This 
suggests that geographical variation plays a crucial 
role in determining the nutritional status of children. 
This evidence underscores the importance of 
considering place-specific factors when addressing 
child nutrition issues.

School Feeding and Nutritional Status
Indeed, school feeding programs play a crucial role 
in enhancing children’s nutritional status and overall 
well-being.36 The evidence strongly supports the 
efficacy of school feeding programs in enhancing 
the nutritional status of children. By addressing 
immediate nutritional needs and promoting long-
term health and developmental benefits, these 
programs play a crucial role in improving the well-
being of children, particularly in food-insecure and 
low-income regions. Although, previous studies 
have revealed that school feeding has a positive 
association with the nutritional status of school-
going children,11,13,36 the present study found that 
school feeding was not positively associated with 
good nutritional status among school children. This 
indicates that students who had taken midday meals 
at school had a higher proportion of underweight, 
stunting and thinness compared to those who did 
not have midday meals from school. Additionally, the 
sufficiency of food available during the midday meal 
was not positively associated with good nutritional 
status. This association was not also supported 
by multivariate analysis. The previous study also 
showed similar results with a higher prevalence of 
thinness among children who had a midday meal 
at school compared to those who did not have a 
school day meal.37

 
These results further explore whether the food 
provided to the students covers dietary diversity, 
adequate nutritional content, and healthy cooking 
and serving practices that meet their nutritional 
requirements. This remains a question for the mid-
day meal program and requires further monitoring. 
It is also important that intake of food alone is not 
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sufficient for better nutritional status; rather, it should 
be safe, fresh, nutritious, and diverse in terms of 
ingredients and nutritive vaule.38 The above evidence 
indicates that school feeding programs can have 
a positive impact on children's nutritional status, 
especially when the meals served are enriched with 
the necessary nutrients.

Strengths and Limitations of the Study
First, the study has covered a wide range of samples, 
ensuring diversity and increasing the likelihood that 
the results are representative of  Nepal. Second, the 
evidence of the study is strong since three layers 
of statistical analyses were performed: univariate, 
bivariate, and multivariate. Third, the findings serve 
as a benchmark for policymakers to design and 
implement targeted nutritional interventions and 
policies aimed at improving the health and well-being 
of school-age children.

However, there are some potential limitations to 
consider. The study was limited by the variables 
included and provided only snapshots of data 
mining, lacking previous data from the children. The 
results also relied on self-reported data, which may 
introduce social desirability bias. Lastly, since this 
study was a cross-sectional observational study, it 
could not establish causal relationships, highlighting 
the need for future interventional studies. 

Conclusion
The present study suggests that being underweight, 
stunted, and thin are common malnutrition problems 
among basic-level children of public schools. The 
socio-demographic factors such as geographic 
location, residence setting, age group, sex, and 
wealth status were noted as significant predictors of 
the nutritional status of school children. Unlike the 
previous studies results, the present study found 
that school feeding was not positively associated 
with good nutritional status among school children. 
The findings of the study question the quality of 
midday meals being served to school children to 
reduce persistent malnutrition among them. Existing 
nutritional interventions must be reevaluated and re-
considered since they have yet to reduce malnutrition 
among school children. More attention needs to be 
paid to the areas where the severity persists, such 
as children from Madhesh province, residents in 
rural settings, those aged more than 10 years, boy 

students, and children belonging to the poorest 
socio-economic status. The study recommends 
promoting food security across its four dimensions 
in the local context, where severe malnutrition 
persits: ensuring consistent food supply through 
robust agriculture and supply chains (availability); 
facilitating economic, physical, and social access 
to nutritious food (access); promoting the selection 
of locally produced or available foods for balanced 
diets (utilization); and maintaining secure food 
access despite external challenges (stability). 
Although the present study has established the 
relationship between covariates and the nutritional 
status of school children, further experimental study 
is nevertheless essential to determine their causal 
relationship.
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