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Abstract 
Consumption of unhealthy snack foods among young children in low-and-middle-
income countries is high and Nepal is no exception. A quantitative cross-sectional 
study was conducted among 259 students to investigate their snacking behaviors  
and examine factors that influence the behavior from a socio-ecological framework. 
The study used self-reported questionnaires, food recall diaries, and participant 
observation forms to collect data. Students' snacking behavior was the dependent 
variable where as age, sex, grade, parent's education, parent's sources of income, 
religion, ethnicity, family type, and living arrangements were the independent 
variables. Chi-square test and logistic regression were applied to analyze the 
results. The main findings of the study indicate that 89 percentof students consumed 
school snacks regularly, including unhealthy snacks, which were either commercially 
prepared junk foods bought from nearby vending shops and grocery stores or deep-
oil-fried snacks food prepared at the school canteen. Bivariate analysis shows that 
age, grade, father's education, and the student's religion were significantly associated 
with snacking behaviors of students. The multivariate analysis indicates that grade 
(aOR= 0.259, P < .05) and religion (aOR= 0.373, P < .05) were the significant 
predictors. The snacking behaviors among basic level students are influenced by 
multilevel factors, which is consistent with the socio-ecological model. The study's 
findings further suggest that comprehensive and effective school-based nutrition 
education interventions are necessary to promote healthy snack consumption 
behaviors of students.
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Introduction 
In collaboration with the World Food Programme 
(WFP), the government of Nepal is implementing 
a day snack service known as school feeding in 
the selected districts that have had low human 
development indices since 2009.1 This programme 
reached over 600,000 school children at the basic 
school education in 2017. In the year 2020/2021, 
the school feeding program was launched for all 
children studying from early child development(ECD) 
to grade five. This program played a crucial role 
in increasing children's academic and nutritional 
outcomes.1, 2 However, this programme has yet 
to expand to the higher grades nationwide.The 
Ministry of Health and Population (MOHP) and the 
Ministry of Education and Sports (MOES) jointly 
endorsed the National School Health and Nutrition 
Strategy (NSHNS) in 2006. It aimed to improve 
school children's health and nutritional behavior 
through skill-based health education and nutrition 
services at schools, based on Focusing Resources 
on Effective School Health (FRESH) approach.
The FRESH approach was the merged concepts 
of WHO's 'Health Promoting School' and UNICEF's 
'Child-Friendly School'.3 Recently, the Multi-sector 
Nutrition Plan (MSNP)-I and  II4 and the National 
Adolescent Development and Health Strategy5 

have also focused on improving snacking behavior 
of school adolescents by promoting healthy eating 
behaviors through consumption of locally available 
foods and by restricting commercially prepared 
junk foods on the school premises. The focus is 
to improve students' nutritional status through the 
school health and nutrition program, addressing 
both the individual and structural determinants of 
nutritional behaviors. This strategy is streamlined 
with the international commitments laid out in the 
Sustainable Development Goals (SDGs) particularly, 
SDG-2,'end hunger, achieve food security, improve 
nutrition, and promote sustainable agriculture' and 
SDG-3,'ensure healthy lives and promote well-being 
for all at all ages'.6

The meaning of 'snack' varies in terms of how 
it is defined worldwide,7 however, in Nepal, it is 
commonly known as a light food or drink that is 
eaten in between two main meals. Snacks, popularly 
known as Khaja, form an integral part of children's 
diet.8 These snacks contribute 15-20 percent of 
daily energy intake, 15-20 percent of mineral intake, 
and 13-17 percent of vitamin intake for a child.9 

There is substantial evidence that school snacks 
contribute substantially towards meeting the daily 
nutritional requirements of school children.8, 10 

Serving school snacks is vital to provide children 
with extra energy and micro-nutrients, and prevent 
nutritional disorders.11, 12 Moreover, the provision of 
school snack services is considered as the most 
effective intervention for improving the nutritional and 
educational outcomes of school children, especially 
in developing countries.13   

Despite these facts, the consumption of unhealthy 
day snack foods among young children in low-and-
middle-income countries is high14 and Nepal is not 
exception where consumption of unhealthy school 
snacks is common among young children.15, 16  
A growing body of literature reveals that consuming 
commercially processed instant foods and 
beverages, which are widely known as junk foods, 
have become common place among school children 
in both the urban and rural areas of Nepal.16-20 

A cross-sectional study conducted in Chitwan, 
indicates that snacking on junk foods was common 
among the secondary level students,21 yet further 
evidence is needed to fill the knowledge gap on 
snacking behavior among the school children at the 
basic education level.

This study aims to provide important information 
to address the critical knowledge gaps related to 
snacking behaviors among the students attending 
a community school. Snacking behaviors,in this 
study, refers to the consumption of particular types 
of foods by the students during school meal time.
The study useda socio-ecological model(SEM) as 
a theoretical framework to investigate the factors 
influencing students' snacking behaviors.

The SEM, which states that behavior is affected by 
the interaction of multifaceted influences such as 
intra-personal, inter-personal, and environmental,22 
can help to gain more insights into the factors 
that influence the snacking behaviors of students. 
SEM states that various proximal and distal 
influences shape human behavior within the social 
setting where one lives.23 Proximal influences 
(micro and meso systems) are those closest 
to the individual level, such as family, friends, 
and co-workers. Distal influences (Exo and 
macro systems) are inclined to a broader societal 
phenomenon, including public policies. SEM consists 
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of four significant levels, namely, microsystem, 
mesosystem, exosystem, and macrosystem.23  
The microsystem consists of biological and 
predisposing factors such as age, sex, knowledge, 
intention, and motivation. mesosystem includes 
interaction among the people who are closest to 
the individual, such as family, peers, relatives, and 
teachers. The exosystem is an organizational and 
community level construct, including home, school, 
health centers, clubs, markets, and other settings. 
The macrosystem is a socio-cultural construct that 
indirectly influences the behavior of people from the 
top level, such as religion, ethnicity, socio-economic 
status (SES), public policy and regulation, and public 
media.22-24 This study investigates the interplay 
between these systemson the snacking behaviors 
of children.

Materials and Methods
Study Design 
The study used a cross-sectional quantitative 
study to investigate students' snacking behaviors 
to examine multifaceted factors that influence the 
snacking behaviors. The study was conducted in a 
community school located in the Chitwan district of 
Nepal in January 2019.

Sampling 
The school was purposively selected considering 
the inclusion criteria developed by the NORAD 
supported NORHED Rupantaran,a participatory 
action research project which was developed 
and implemented in collaboration with the three 
partners; Tribhuvan University (TU), Kathmandu 
University (KU), and the Norwegian University of 
Life Sciences (NMBU). The inclusion criteria guiding 
the selection of the primary action research school 
was as follows: schools having multi-ethnic groups 
of students including indigenous and disadvantaged 
groups; motivated teachers willing to engage in 
action research; an active and functional school 
management committee, parent-teacher association 
and child clubs;right place for school gardening, and 
willingness to apply human urine as fertilizer on the 
school garden were the criteria used to select the 
school to implement the project interventions.Though 
there were 304 basic level students according to the 
Education Management and Information System 
(EMIS) record of the school in 2018/19,only 259 
volunteered to participate in the study. Thus, 259 
students were the total respondents for the study.

Data Collection Tools 
This study used multiple methods to collect data 
and triangulate the results. A self-administered 
structured questionnaire, self-reported food recall 
diary,and the participant observation form were 
used to collect the data.These tools were pretested, 
modified and only then employed among the 
respondents. Questionnaires were given to each 
student to complete with the grade teacher's 
assistance and the research team. In grades 
1-5, teachers and researcher(s) facilitated the 
questionnaire's completion, while in grades 6-8, the 
students completed the questionnaire themselves.  
For keeping the record of snack consumption, a food 
recall diary was distributed to each student during the 
classes. The food recall diary was used from Sunday 
to Thursday after the snack break time each day. 
Students were clearly instructed how to complete 
the food diary with the name of foods they had 
recently consumed during the snacks break time.  
They completed the diary with the name of the 
snacks they had consumed each day. The teachers 
helped fill out the form for students (especially 
below-grade five) who could not complete the task 
themselves by asking them what they had consumed 
each day. The first author recorded the snack items 
prepared and served by the school canteen using 
a participant observation form. 

Measures 
The snacking behavior of students was the 
dependent variable for this study. This variable was 
recoded into a dichotomous nominal scale indicating 
0 for 'no' and 1 for 'yes.'Age, sex, grade, father's 
education, mother's education, father's source 
of income, mother's source of income, religion, 
ethnicity, family type, and living arrangements 
of the students were the independent variables. 
All independent variables were recoded into a 
categorical scale with two or three attributes. 
Further, they were categorized into four levels of 
SEM.22, 23 Sex and age represent the intrapersonal 
(microsystem) level; family type, parental education, 
and living arrangements represent the interpersonal 
(mesosystem) level; the grade of students represent 
the setting (exosystem) level with finally, religion, 
ethnicity, and family source of income representing 
the socio-cultural level (macrosystem) of SEM.   
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Statistical Analyses 
Collected data were entered into SPSS software 
version 16.0, cleaned the missing and repeated 
variables by matching them with the initially 
completed questionnaire, and then edited for 
statistical analysis. Univariate analyses such as 
means, standard deviations, and percentages 
were performed. Chi-square tests from bivariate 
analysis and binominal logistic regression from 
the multivariate analysis were used to analyze the 
results at a 5% significance level using SPSS. 

Ethical Considerations
Before recruiting the students for the study, written 
consent was obtained from parents. For that, we 
had given a consent form to each student and asked 
them to get it completed with their parents' signature. 
In the case of students who could not return their 
consent form from parents, the final approval was 
confirmed from the school administration as a proxy 
for parental consent. Further, informed assent was 
also obtained from the students. Ethical approval 
for the study was obtained from the Nepal Health 
Research Council (NHRC).  

Results
Out of the total of 259 students, based on the results 
obtained from food diaries in table 1, close to 90 
percent of students reported that they consumed 
school snacks regularly during a week at the time 
of the survey, while more than one in ten (11.4%)
skipped their regular snacks.The students consumed 
various items as midday school snacks. As indicated 
in Table 1, based on food diareis, more than half 
(54.3%) of the students consumed canteen-made 
deep-oil-fried snack foods such as Samosa, 
Pakauda, Jeri, Chowmin, Doughnut, Aaluchap, and 
Nimki. One in five students consumed junk foods 
such as noodles, chips, crackers, popcorn, biscuits, 
cookies, bakery products, and sweetened beverages 
like juice, soda, cola, and confectionery. They spent 
an average of 20 rupees daily out of their pocket 
money for school snacks. Sixth to eighth-graders 
spent more pocket money than 1-5th graders.  
It was also found that 14.7 percent of the students 
consumed homemade foods as school snacks such 
as rice and curry, bread and curry, beaten rice and 
legumes, boiled eggs, boiled potato and yam, boiled 
and fried whole grains, and seasonal fruits.

Table 1: Type of Snacks Consumed by Students at the School

Types of school snacks a Responses  
 
No. Percent Case  percent

Homemade snack foods  172 14.7 66.4
Junk foods 231 19.7 89.2
Canteen made snack foods 636 54.3 245.6
Students who did not consume snacks  133 11.4 51.4
Total  1172 100.0 452.5

a. Multiple responses

Table 2 summarizes the socio-ecological factors 
concerning the consumption of midday snacks 
by students. Bivariate analysis shows that age, 
grade, father's education, and the student's 
religion were significantly associated with snacking 
behavior. Findings indicate that a significantly higher 
percentage of first to third graders (91.8%) consumed 
snacks regularly over fourth to fifth (82.6%) and sixth 

to eighth graders (67.1%). Similarly, a significant 
percentage (80.7%) of students who were 12 years 
and below consumed more snacks than students 
age 12 years and above (67.7%). The mean age of 
the students was 12.1 (SD±2.2) years. Significantly, 
a higher percentage of students (76.1%) with 
parents having formal school education consumed 
regular school snacks compared to the students 
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with parents having no formal education (72.5%). 
Similarly, significant numbers of Hindu students 

(78.6%) consumed regular school snacks than their 
counter parts(51.3%).

Table 2: Socio-ecological Factors and Snack Consumption

SEM levels and variables Categories  Regular snack consumption at school
        
        Yes                         No
   
   N  % N %

Microsystem 
Sex Male  91 74.6 31 25.4
 Female   102 74.5 35 25.5
Age group (In years)** Below mean  109 80.7 26 19.3
Mean 12.1(Sd±2.2)  Above mean  84 67.7 40 32.3
Mesosystem 
Family type  Single 56 71.8 22 28.2
 Joint 136 75.6 44 24.4
Living arrangements   Parents 187 75.4 61 24.6
 Relatives 6 54.5 5 45.5
Father's education**  No formal education  50 72.5 19 27.5
 School education or high  143 76.1 45 23.9
Mother's education  No formal education  85 75.2 28 24.8
 School education or high 107 74.8 36 25.2
Exosystem 
Grade*** Lower basic level (1-3) 45 91.8 4 8.2
 Middle basic level (4-5) 38 82.6 8 17.4
 Upper basic level (6-8) 110 67.1 54 32.9
Macrosystem 
Father's occupation Service and  business 104 80.0 26 20.0
 Agriculture-related works and 88 70.4 37 29.6
 daily wage-earning
Mother's occupation  Agriculture-related works and 164 77.0 49 23.0
 daily wage-earning
 Service and business 29 64.4 16 35.6
Religion***  Hindu 173 78.6 47 21.4
 Non-Hindu 20 51.3 19 48.7
Caste/ethnicity group  Chhetri and Brahmin   39 79.6 10 20.4
 Other than Chhetri and Brahmin   150 72.8 56 27.2

Note: Significant at *p<0.05, **p<0.01, ***p<0.001

Table 3 shows the likelihood of an association 
between snacking behaviors and socio-ecological 
factors. To determine the odds ratio between these 
variables, binominal logistic regression analysis was 
performed. All significant variables in the bivariate 
analysis, along with other non-significant variables, 

were also considered as covariates (independent 
variables) for logistic regression. Regression 
analysis shows that the students' grades and 
religion appear to be strong predictors for regular 
snack consumption after controlling other variables. 
Results reveal that fourth to fifth (aOR= 0.604) and 
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Table 3:Likelihood of Regular Snack Consumption

SEM levels and Categories  Adjusted OR        95% CI
variables  
   Lower Upper

Microsystem
Sex  Male  (Ref) 1  
 Female  1.140 0.597 2.175
Age group  Below mean age (Ref) 1  
 Above mean age  0.997 0.460 2.164
Mesosystem
Family type Single (Ref) 1  
 Joint 1.080 0.554 2.106
Living arrangements  Parents (Ref) 1  
 Relatives 0.522 0.110 2.470
Father's education  No formal education  (Ref) 1  
 School education or higher 1.195 0.584 2.443
Mother's education No formal education (Ref) 1  
 School education or higher 0.557 0.271 1.145
Exosystem
Grade  Lower basic level (1-3) (Ref) 1  
 Middle basic level (4-5) 0.604 0.157 2.318
 Upper basic level (6-8) 0.259* 0.074 0.910
Macrosystem
Father's occupation   Service and  business (Ref) 1  
 Agriculture-related works and 0.591 .312 1.120
 daily wage-earning
Mother's  occupation   Service and business (Ref) 1  
 Agriculture-related works  1.666 0.772 3.596
 and daily wage-earning
Religion  Hindu (Ref) 1  
 Non-Hindu 0.373* 0.169 0.825
Caste/ Ethnicity Chhetri and Brahmin  (Ref) 1  
 Other than Chhetri and Brahmin   0.736 0.318 1.701

Note: Significant at *p<0.05

sixth to eighth graders (aOR= 0.259*) were less likely 
to consume snacks than those in first to third grades. 
Similarly, non-Hindu (aOR= 0.373*) students were 

less likely to consume regular snacks than those 
who were Hindu.

Discussion
The main finding revealed by this study relates to the 
high prevalence of unhealthy snacking behaviors. 
Multilevel factors influence these, as the SEM 
describes. The findings of this study indicate that 
snacking behaviors among students are complex 
and influenced by micro (intra-personal), meso 

(inter-personal), exo (organizational), and macro 
(socio-cultural) level factors.23, 24 Though close to 
90 percent of students consumed school snacks 
regularly except Friday asit is a half-holiday. 
The school snacks consumed by most of the 
students were unhealthy as they consumed  
commercially prepared junk foods bought either 
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from the school's tuck shop, nearby vending 
shops or purchased deep-oil-fried foods from 
the canteen. This finding is corroborated by the 
studies conducted in Kathmandu,16, 17 Lalitpur,25 
Chitwan,21 and Parsa26 districts of Nepal. The 
finding is also comparable to a study conducted in 
the Himanchal27 and the Maharastra provinces of 
India28 and a study conducted in China.29 The junk 
foods are often highly processed foods that tend 
to be higher in added fat, sugar, and salt30, 31 and 
often lack the useful micro-nutrients in combating 
micro-nutrient deficiency disorders in children.11,31 
During a week-long observation of the school 
canteen, it was observed that the same oil was 
being repeatedly used while preparing stakeholders 
for students. Surprisingly, school stake holders 
(school management committee, administrative 
body, teachers, and parents) were unaware with this 
situation. According to the available evidence, if the 
oil is repeatedly used, it produces a hydrogenated 
toxic acid called 'trans-fat', resulting in life-threatening 
diseases among school-age children.32-34

The study also reveals that fourth to eighth graders 
were less likely to consume school snacks on a 
regular basis than those in first to third grades. 
The reasons are yet to be explored through a 
qualitative study, however the food recall diary 
showed that upper grade students felt uncomfortable 
in consuming homemade snacks in front of their 
classmates. Another reason could be that parents 
were more conscious of their younger children's 
dietary behavior than those of older. Further, the 
results of this study can be compared with a cross-
sectional study conducted in India, which revealed 
that older age students (10th graders) skipped regular 
breakfast intake when compared with a younger age 
group (8th graders).35 The findingof the study is also 
consistent with a growing body of literature from 
developed countries.36-38 Similarly, the present study 
shows that the higher the grade of students the lower 
the chance of consuming school snacks regularly. 

Regarding parental occupation, the study reveals 
that the students whose fathers were involved in 
agriculture and other work were less likely to regularly 
consume school snacks than those with parents 
involved in a service or business. Conversely, the 
children whose mothers were involved in agriculture 
and other occupations were more likely to consume 
snacks regularly. This result suggests that if 

fathers had a better income, they would support 
their children with pocket money. Thus, they could 
regularly consume school snacks. However, this 
finding does not hold with the mother's occupation. In 
the contrary, if mothers were involved in agriculture 
or other works at home, they would help their children 
prepare homemade lunch boxes for school snacks. 
Thus, their children would consume healthy snacks 
regularly. A cross-sectional study conducted in  
Sri Lanka39 and Bangladesh40 revealed that children's 
dietary behaviors were positively associated with 
their parent's monthly income. Though bivariate 
analysis significantly proves the relationship 
between the parental source of income (father's only) 
and snack consumption, logistic regression analysis 
does not support it. Similarly, non-Hindu students 
were less likely to consume regular school snacks 
than students belonging to the Hindu religion. Further 
results indicate that a higher percentage of parents 
from the Hindu religion were involved in service and 
business-related work than non-Hindu parents. 

In this study, one-fourth of total students skipped their 
regular school snacks at the survey time. According 
to the findings of this study, there could be many 
reasons behind; however, their parent's occupational 
status is a significant factor. The majority of students 
involved in the study come from farming and animal 
husbandry family background,it is followed by daily 
wage earners like working in brick kilns. Providing 
the children with homemade foods or pocket money 
for school snacks seemed beyond the capacity to 
those parents involved in farming, animal husbandry, 
and daily wage income. Moreover, they had to leave 
home early in the morning for their outdoor jobs 
and they backed at noon. Consequently, neither 
their children carried snack nor with pocket money 
for school snacks. These results are aligned with 
a published document by Nepal's government, 
which explained that many school students in 
Nepal comprise ethnic and low caste groups.41 They 
are unable to consume school snacks regularly 
as they represent poor socio-economic families.1  
This result is also comparable with a study conducted 
in Delhi.35 Another study conducted in southern India 
also reveals that a higher proportion of students with 
lower SES from government colleges had unhealthy 
snacking behavior.42 Similarly, a scoping review 
study concluded that SES significantly influences 
the eating behavior among adolescents. Further, 
it also claimed that low SES is associated with 
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unhealthy snacking behavior in adolescents.43 It can 
be argued that parents' poor SES is the impeding 
factor for students'school snacks skipping behavior. 
But, the multivariate analysis could not support this 
claim. Similarly, Feyzabadi, Mohammadi, Omidvar, 
Karimi-Shahanjarini, Nedjat and Rashidian 44 
argued that students with higher SES frequently 
skipped  school snacks and became accustomed 
to eating unhealthy snacks more so than those who 
represent the poor or middle class.  However, the 
socio-cultural and geopolitical conditions of Nepal 
and Iran are different.

It is further discussed that not a single factor 
influences students' snack consumption behavior; 
rather, multiple socio-ecological factors interact 
to influence as the SEM asserted.24 Individual 
influences like students' age representing the 
microsystem level significantly influenced their 
snacking behavior. Similarly, parental education 
(especially father's education) representing the 
mesosystem also influenced students' snacking 
behavior. The setting level influences such as the 
student's grade, the school canteen, and the vending 
shop representing the exosystem influenced the 
snacking behaviors. And the socio-cultural also 
influenced like religion and parental occupation 
representating the macrosystem level influenced the 
snacking behaviors. Therefore, the findings of the 
study is aligned with the main levels of the ecological 
model as Bronfenbrenner 23 and McLeroy, Bibeau, 
Steckler and Glanz22 explained.

The present study had a few limitations that 
are important to consider. Firstly, the study was 
conducted in a small sample of students from 
purposively selected only one community school. 
It is thus the results of the study may not represent 
other public and private schools. Secondly, students' 
snacking behaviors were assessed based on self-
reported responses, which are susceptible to both 
recall and social desirability bias. Another limitation 
is dissimilarity in the data collection method between 
students' groups, where students below grade five 
received assistance to complete the questionnaire 
and food recall diary. In contrast, students above 
grade five completed the questionnaire themselves 
without help. Lastly, this study's statistical analyses 
cannot establish cause and effect relationships 
between predictors and their outcomes since it is a 
cross-sectional descriptive study.

Conclusion
The findings of the study suggest that many students 
consumed school snacks regularly; however, 
the snacks were predominately unhealthy and 
were either bought from the school canteen or 
nearby vending shops and grocery stores.The 
student's age (microsystem), parental education 
(mesosystem), student's grade (exosystem), and 
religion and parental occupation (macrosystem)  
remained the significant drivers that influence the 
snacking behaviors of students. This study claims 
that basic school students' snacking behaviors are 
influenced by multifaceted factors, extending from 
micro (individual)to macro (socio-cultural)level as 
asserted by theSEM.

This study's findings highlighted the need for a 
multilevel school-based intervention that addresses 
the need for increased availability and provision of 
healthy snacks at schools and behavior-change 
focused nutrition education to promote students' 
healthy nutritional behaviors. Furthermore, this 
study's findings suggest the need for future 
research focusing on longitudinal analytical studies 
considering representative samples from both public 
and private schools to investigate multilevel factors, 
which influence the snacking behaviors of students. 
This study also indicates a research gap requiring 
more qualitative inquiry to explore the underlying 
causes of consuming unhealthy school snacks 
among the students.  
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