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Abstract
Despite the increasing interest in the determinants of adolescent undernutrition in low- and middle-income
countries, a comprehensive multi-level overview at the country level is missing. Using the nationally repre-
sentative 2014 Nepal Adolescent Nutrition Survey, this study aimed to provide a comprehensive overview of
the sociocultural and economic determinants of stunting and thinness of adolescent boys and girls in Nepal.
Multivariate logistic regression models were used to estimate the associations between multiple individual,
household and community determinants and stunting and thinness among 3773 adolescents aged 10–19
years (1888 boys and 1885 girls). The prevalence rates of stunting and thinness indicated suboptimal nutri-
tional status and an inadequate growth environment in Nepali adolescents. The results highlighted an asso-
ciation of paternal occupation and education, household income, number of earning household members,
geographical place of residence, caste/ethnicity and nutritional knowledge with stunting, with higher odds for
males and older adolescents. Paternal occupation, education, household income, geographical region, caste/
ethnicity and nutrition knowledge were associated with thinness, with higher odds for males and younger
adolescents. The findings underscore the importance of involving adolescents, their parents and their com-
munities in interventions. Such interventions should not only be aimed at improving adolescent nutrition but
also at optimizing adolescents’ growth environment for better health and development. Future research
should focus on context-specific causal pathways and mechanisms through which sociocultural and eco-
nomic determinants influence nutritional outcomes within broader societal, cultural and political settings.
A longitudinal approach, including a range of dietary and nutrition indicators would allow understanding
how and when the relative importance of these factors change during adolescence.
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Introduction
Adolescence is a crucial phase in human development when rapid social, biological and psycho-
logical development takes place (WHO, 2014). During this phase, adolescents (aged 10 to 19, as
defined by the WHO) adopt more-defined social roles and lay the foundation for their futures
(Sawyer et al., 2012, 2018). Adequate nutrition during this stage is essential for optimal growth
and development and may affect the health of future generations (Black et al., 2013). Neglecting
the health of adolescents might impair earlier investments in maternal and child health (Resnick
et al., 2012). Although adolescent nutrition has recently gained more attention (Akseer et al.,
2017), research has mostly focused on 15- to 19-year old girls (Salam et al., 2016). Studies includ-
ing boys and 10- to 14-year old adolescents are limited (The Lancet, 2015). Moreover, although in
higher-income countries the interest in the determinants of adolescent nutrition has increased
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over recent decades, relatively little is known about the determinants of adolescent nutrition in
low- and middle-income countries (LMICs). Furthermore, studies on adolescent nutrition have
mostly focused on the effects of single determinants of nutritional status, such as food supplemen-
tation, media exposure, nutrition education and parental education (Singh et al., 2014; Lassi et al.,
2017; Chau et al., 2018), while only a few studies have tried to obtain a comprehensive overview of
the sociocultural and economic determinants. Such a comprehensive overview is fundamental
because human health and development, including nutritional status, are not only influenced by
biological traits and the immediate setting, but also by underlying factors, broader environments
and the interconnections between environments (Dahlgren &Whitehead, 1991). Suboptimal growth
due to, among other things but not limited to, infant and child malnutrition and poor health might
lead to linear growth retardation during childhood and adolescence and consequently short stature
or stunting. Stunting is therefore a marker, rather than an outcome, of undernutrition and has
been associated with impaired development, disease and loss of economic productivity (Leroy &
Frongillo, 2019). Underweight, or thinness, more directly indicates nutrition deprivation (Best
et al., 2010; Black et al., 2013) and is associated with reduced bone density and muscle strength
and delayed pubertal maturation (Sellen, 1998). Identifying the relative contributions of individ-
ual-, household- and community-level determinants of adolescent stunting and thinness would
allow policymakers to design integrated public health interventions targeting several levels. This
is all the more necessary since the positive effect of one level can be cancelled out by determinants
at another level (Dahlgren & Whitehead, 1991).

This study was inspired by a framework resulting from a systematic review in which the
evidence on the multilevel determinants of adolescent undernutrition and micronutrient deficien-
cies in LMICs were charted (Madjdian et al., 2018). This framework includes a broad range of
sociocultural and economic determinants at the individual, household and community level.
The present study aimed to test this model empirically and address the above-identified knowl-
edge gaps using data from the 2014 Nepal Adolescent Nutrition Survey (NANS). The main
research question was: which individual-, household- and community-level sociocultural and
economic factors influence stunting and thinness of adolescent boys and girls aged 10–19 years
in Nepal? To answer this research question, NANS data were used, including a wide range of
individual, household, and community characteristics of adolescent boys and girls aged 10–19
years (Aryal et al., 2016).

Nepal has a geographically diverse landscape with three agro-ecological zones: Mountains
(Himal), Hills (Pahad) and Plains (Terai). Only 7% of the population resides in the Mountains
area, where access to transport and communication facilities is limited (NPCS, 2012). In compari-
son, about 43% of the population lives in the Hills (NPCS, 2012). The southern part of Nepal,
the Terai, is relatively flat and while it only comprises 23% of the total land area of Nepal,
50% of the population lives here (NPCS, 2012). At the time of the survey, Nepal was administra-
tively divided into five development regions, fourteen zones and 75 districts restructured
into seven provinces and 753 urban and rural municipalities after the promulgation of the
new constitution in 2015.

Nepal is a multi-ethnic and multi-lingual country. In total, there are 126 different castes and
ethnic groups and 123 spoken languages, with Nepali being the official language and mother
tongue of 44.6% of the population. Most of the population (81.3%) is Hindu, followed by
Buddhist (9%) and Muslim (4.4%) (NPCS, 2012). Like other South Asian countries, Nepal’s
society largely remains patriarchal with prevailing inequalities in household decision-making
processes according to gender, generation and age. Son preference and arranged and early mar-
riages (below 18) remain commonplace (MoH et al., 2017; Yeung et al., 2018).

Nepal is considered to be at stage four of the nutrition transition (Subedi et al., 2017). This
transition is related to an increase in the national income level, population growth, migration,
urbanization, reduced fertility and mortality rates and increasing life expectancy. Furthermore,
the prevalence of underweight among children has decreased over the last 40 years, while rates
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of overweight, obesity and non-communicable diseases among women are increasing (Subedi
et al., 2017). Stunting (32.0% and 32.1%) and thinness (23.3% and 14.0%) among boys and girls
aged 10–19 are, however, still a larger concern than overweight and obesity (4.8% and 4.3%)
(MoHP et al., 2018). Large differences exist in life expectancy, nutritional status, access to health
care and education between ethnicities and ecological zones (MoHP et al., 2018), making Nepal an
interesting country to consider.

Methods
Data

Data from the 2014 Nepal Adolescent Nutrition Survey (Aryal et al., 2016) were used. This survey
aimed to explore the nutritional status of a nationally representative sample of 3773 adolescents
(1888 boys and 1885 girls) aged 10–19 years in Nepal. The cross-sectional survey included demo-
graphic, socioeconomic and health characteristics, as well as anthropometric measurements.
It was administered to the adolescents by trained enumerators. The sample was obtained by
multi-stage cluster sampling in which agro-ecological (Mountains, Hills and Terai) and adminis-
trative (Eastern, Central, Western, Mid-Western and Far-Western) stratification were taken
into account. In the first sampling stage, the thirteen study districts (Fig. 1) of the 2011 Nepal
Demographic and Health Survey (NDHS) were used to obtain a representative sample of the agro-
ecological and administrative strata. In the second stage, the Village Development Committees
(VDCs) in rural areas or municipalities in urban areas, home to each selected district, were pooled
and thirty VDCs were sampled by probability proportionate to size (PPS) from each ecological
stratum. In the third stage, 21 male and 21 female adolescents were randomly selected from each
sampled VDC or municipality. The sample size was weighted by the appropriate sample weights
to obtain nationally representative results comparable to the 2011 NDHS to correct the data for
the cluster survey design.

Figure 1. Study districts selected for the 2014 Nepal Adolescent Nutrition Survey depicted in grey.
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Measures

Dependent variables
The dependent adolescent nutrition variables were the dichotomous variables short stature or
stunting, indicated by height-for-age z-scores (HAZ), and underweight or thinness, indicated
by BMI-for-age z-scores (BAZ). The HAZ indicates linear growth and is a broader marker of
‘the inadequacy of the environment to which children have been exposed’ (Leroy & Frongillo,
2019). Stunting (the failure to reach linear growth) is indicated by HAZ less than −2 SD from
the population median. Hence, stunting is used as an indicator of a deficient growth environment,
which includes, but is not limited to, nutrition (Leroy & Frongillo, 2019). Thinness, as indicated by
BAZ less than −2 SD from the population median, reflects nutritional status and is therefore a
more direct indicator of (acute) undernutrition (Onis et al., 1997). HAZ and BAZ were calculated
based on the 2007 WHO growth references using WHO Anthro Plus software (Onis et al., 2007).
BAZ less than −5 or BAZ higher than 5 and HAZ less than −6 or HAZ higher than 6 were con-
sidered as inconsistent and unlikely and therefore coded as missing values (Onis et al., 2007). Due
to missing data or inconsistencies in height or weight, 52 adolescents (1.4% of the total sample)
were excluded from the analysis on stunting and 61 adolescents (1.6% of total sample) from the
analysis on thinness.

Independent variables
The independent variables were selected based on previous research on the determinants of
nutritional status in LMICs and in Nepal specifically. They were derived from the child nutritional
status literature and the review by Madjdian et al. (2018). The variables were divided into three
groups: individual, household and community determinants (Table 1). A small majority (53.1%)
of the sample was female. The age of the adolescents ranged from 10 to 19 years and the mean age
of the sample was 13.92 years. Adolescents were split into young (10–14 years, 60.0%) and older
(15–19 years, 40.0%) age groups. Only 1.8% of the sampled adolescent boys and 3.6% of the ado-
lescent girls were married. Of these married adolescents, 21.0% resided in the Central Mountains
area, 19.1% in the Mid-Western Hills and 12.1% in the Western Plains (Terai). Religion was
categorized as Hindu or non-Hindu. The majority (83.2%) of adolescents were Hindu. The
caste/ethnicity categorization (six groups) was based on the STEPS Survey Nepal 2013 categori-
zation (Aryal et al., 2014): 39.8% of adolescents were Brahmin/Chhetri (Upper Caste), followed
by disadvantaged Janajati (31.7%), Dalit (12.5%), disadvantaged non-Dalit Terai castes (9.7%),
relatively advantaged Janajati (5.7%) and religious minorities (1.6%). The last group mainly
included Muslim adolescents (95%). Footwear was coded ‘1’ if adolescents reported wearing shoes
when going outside and ‘0’ otherwise. Wearing shoes was common among the majority of ado-
lescents (96.9%). Almost half of the adolescents had nutrition knowledge, which was determined
by asking them whether they knew about nutrition (1) or not (0).

Household determinants included household size (numbers of members, including the respon-
dent), ranging from two to 32 with an average of 6.41. Paternal and maternal education indicated
the highest level of education completed by the father or mother. A distinction was made between
no formal education, pre-primary or primary (grades 1–5) education and higher than primary
education, including secondary education (grade 6–12) and beyond (university). Overall,
23.8% of the fathers and 67.5% of mothers had no formal education. Paternal occupation was
divided into four sectors: government or private sector (including non-governmental organiza-
tions), agriculture, foreign employment (meaning that the father worked outside Nepal) and other
paid employment, including business, daily wage (indicating that income was dependent on day-
to-day and often seasonal work), retirement and ‘other’, comprising all occupations that did not fit
into the aforementioned classification. More than two-fifths of the fathers were engaged in agri-
culture, followed by other paid employment (including business, daily wage, retirement and other)
and foreign employment (28.5% and 14.3% respectively). Of the mothers, 67.7% were engaged in
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Table 1. Distribution of Nepalese adolescents by background characteristics, 2014 Nepal Adolescent Nutrition Survey

All adolescents Boys Girls

Total Stunted Thin Total Stunted Thin Total Stunted Thin

n (%) n (%) n (%) Mean (SD) n (%) n (%) n (%) Mean (SD) n (%) n (%) n (%) Mean (SD)

Individual
determinants

Sex

Male 1769 (46.9) 572 (32.4) 243 (13.7)

Female 2003 (53.1) 555 (27.7) 142 (7.1)

Age (years) 13.92 (2.30) 13.97 (2.29) 13.86 (2.31)

15–19 1508 (40.0) 492 (32.6) 111 (7.4) 1059 (59.9) 261 (36.7) 78 (10.9) 1204 (60.1) 232 (29.0) 34 (4.2)

10–14 2263 (60.0) 635 (28.1) 274 (12.1) 709 (40.1) 312 (29.4) 165 (15.6) 798 (39.9) 324 (26.9) 108 (9.0)

Marital status

Married 104 (2.8) 39 (37.6) 2 (1.9) 32 (1.8) 9 (26.2) 0 (0.6) 72 (3.6) 31 (42.8) 2 (2.5)

Unmarried 3667 (97.2) 1088 (29.7) 383 (10.4) 1736 (98.2) 564 (32.5) 243 (14.0) 1931 (96.4) 524 (27.2) 140 (7.3)

Religion

Non-Hindu 634 (16.8) 197 (31.1) 50 (7.9) 307 (17.4) 111 (36.1) 27 (8.8) 326 (16.3) 86 (26.5) 23 (7.1)

Hindu 3138 (83.2) 930 (29.6) 335 (10.7) 1462 (82.6) 461 (31.6) 216 (14.8) 1676 (83.7) 469 (28.0) 119 (7.1)

Ethnicity

Dalit 473 (12.5) 162 (34.2) 51 (10.8) 215 (12.2) 76 (35.1) 29 (13.3) 258 (12.9) 86 (33.4) 23 (8.8)

Disadvantaged
Janajati

1195 (31.7) 311 (26.0) 79 (6.6) 549 (31.1) 170 (31.0) 52 (9.5) 646 (32.3) 140 (21.7) 27 (4.2)

Disadvantaged
non-Dalit Terai

364 (9.7) 125 (34.2) 78 (21.4) 191 (10.8) 59 (30.9) 58 (30.4) 174 (8.7) 66 (37.8) 20 (11.6)

Religious minority 59 (1.6) 28 (48.5) 15 (26.3) 36 (2.1) 18 (49.3) 7 (20.1) 22 (1.1) 10 (47.1) 8 (36.5)

Relatively
advantaged Janajati

215 (5.7) 60 (27.8) 3 (1.4) 115 (6.5) 30 (26.2) 3 (2.5) 100 (5.0) 30 (29.7) 0 (0.0)

Upper Caste 1465 (39.8) 442 (30.2) 158 (10.8) 662 (37.4) 219 (33.1) 94 (14.2) 803 (40.1) 223 (27.7) 64 (8.0)

(Continued)
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