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ABSTRACT
Background: Chronic child malnutrition represents a serious
global health concern. Over the last several decades, Nepal has
seen a significant decline in linear growth stunting – a physical
manifestation of chronic malnutrition – despite only modest
economic growth and significant political instability.
Objective: This study aimed to conduct an in-depth assessment
of the determinants of stunting reduction in Nepal from
1996 to 2016, with specific attention paid to national-,
community-, household-, and individual-level factors, as well
as relevant nutrition-specific and -sensitive initiatives rolled out
within the country.
Methods: Using a mixed-methods approach, 4 types of inquiry
were employed: 1) a systematic review of published peer-reviewed
and gray literature; 2) retrospective quantitative data analyses
using Demographic and Health Surveys from 1996 to 2016; 3)
a review of key nutrition-specific and -sensitive policies and
programs; and 4) retrospective qualitative data collection and
analyses.
Results: Mean height-for-age z-scores (HAZ) improved by 0.94
SDs from 1996 to 2016. Subnational variation and socioeconomic
inequalities in stunting outcomes persisted, with the latter widening
over time. Decomposition analysis for children aged under 5 y
explained 90.9% of the predicted change in HAZ, with key factors
including parental education (24.7%), maternal nutrition (19.3%),
reduced open defecation (12.3%), maternal and newborn health care
(11.5%), and economic improvement (9.0%). Key initiatives focused
on decentralizing the health system and mobilizing community
health workers to increase accessibility; long-standing nationwide
provision of basic health interventions; targeted efforts to improve
maternal and child health; and the prioritization of nutrition-sensitive
initiatives by both government and donors. National and community
stakeholders and mothers at village level highlighted a mixture of
poverty reduction, access to health services, improved education,
and increased access to water, sanitation, and hygiene as drivers of
stunting reduction.
Conclusions: Improvements in both nutrition-specific and nutrition-
sensitive sectors have been critical to Nepal’s stunting decline,
particularly in the areas of poverty reduction, health, education, and
sanitation. Am J Clin Nutr 2020;112(Suppl):844S–859S.
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Introduction
Globally, stunting prevalence among children aged under 5 y

has declined from 39.2% in 1990 to 21.9% in 2018. Regionally,
South Asia has 1 of the highest stunting prevalence rates in the
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FIGURE 1 (A) Map of Nepal. (B) The prevalence of stunting in children aged under 5 y in Nepal and its neighboring countries in the South Asia Region,
1990–2018. Source: (1).

world, with 61% of children aged under 5 y stunted in 1990, down
to 34% in 2018 (1).

Over the last 2 decades, Nepal, a South Asian country
landlocked between China and India (Figure 1A), has seen a
sustained reduction in stunting among children aged under 5
y, especially when compared with many of the other countries
in the region (Figure 1B). Between 1996 and 2016, the
prevalence of stunting in Nepal was reduced from nearly 66% to
36% (2).

This achievement in addressing chronic malnutrition is
especially noteworthy when considering Nepal’s recent history,
which includes significant political transitions and civil conflict,
environmental shocks, including devastating earthquakes, and
persistent poverty (3–9).

As of 2016, the population of Nepal was 29 million, made
up of 125 caste/ethnic groups, with the vast majority living in
rural areas (10–12). The country’s terrain consists of 3 distinct
ecological regions, including the flat Terai plains in the south,
centrally located hills, and the Himalayan mountain range in the
north.

Generally categorized as a low-income country, Nepal has seen
sustained albeit modest growth in its gross domestic product
(GDP), and an overall reduction in extreme poverty over the last
several decades (13, 14). There has also been a sizeable increase
in remittance incomes generated through labor migration, with
remittances rising from 2% of GDP in 2000 to 28% in 2017 (15).
Along with these improvements in socioeconomic outcomes, the
country has made appreciable gains in a number of key health in-
dicators, particularly for women and children, such as significant
reductions in total and adolescent fertility rates and increases in

antenatal care (ANC) visits (4+) among expectant mothers (16–
18). Additional trends in key development indicators can be seen
in Supplemental Figure 1A and B (14, 19, 20, 21–24).

Stunting is indicative of deficiencies in a child’s overall
environment, including their access to adequate nutrition and
health care, and their exposure to repeated infections (25).
Existing literature on the major drivers of Nepal’s stunting decline
over the last 2 decades suggest a number of important correlates,
including geographic location within the country (e.g., living in
the mountains or hills versus plains or in urban versus rural areas)
(26–32); wealth index (5, 6, 27, 29, 31–41); maternal education
(5, 6, 36, 40, 42–46); food security (35, 47–49); infant and young
child feeding practices (33, 49–54); access to health services (5,
6, 29, 36, 37, 55, 56); improved sanitation (5, 6, 36, 37, 56);
immunization (5, 31, 50, 57); and maternal nutrition (5, 6, 35, 40,
41, 50, 58) (Panel A, Supplemental Appendix 1). Despite the
breadth of literature available on child growth outcomes in Nepal,
many of these studies were subnational and/or cross-sectional in
their design, focused on only a small handful of potential factors,
and very few utilized a mixed-methods approach or examined the
full period of stunting decline in the country from 1996 to 2016.

Panel A

Systematic literature review of stunting determinants
Among the basic determinants of stunting in Nepal, our
literature review identified living rurally and within the
mountain or hill regions of the country (26–32), wealth
index (5, 6, 27, 29, 31–41), and maternal education (5, 6,
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36, 40, 42–46) to be significant. A total of 7 studies found
the prevalence of stunting among children aged under 5 y
in Nepal to be higher in rural areas and in the mountain
or hill regions compared with more urban locations and
the Terai plains. In particular, 1 study by Gaire et al. in
2016 found that children living in the hill region were 1.24
times as likely to be stunted as children in the Terai plains
region, and children in the mountain region were 1.52 times
as likely to be stunted, though only the mountain region
findings were statistically significant (31). In terms of the
impact of wealth index on child growth, 11 studies showed
that children in the poorest households were more likely
to be stunted than children in the richest households, with
many of these studies showing the odds to be twice as
likely or more (27, 29, 31, 32–35, 38–41). Corresponding
to this, 4 studies found that asset accumulation, which can
be used as a proxy for increases in wealth, was linked to
improvements in HAZ among children in Nepal. However,
despite these findings and the overall reduction in poverty
that Nepal has experienced over the last 2 decades, 3
studies found persistent inequalities across wealth quintiles
for stunting decline over the years, with larger reductions
seen among the wealthy compared with the poor (28, 42,
59). Lastly, maternal education and women’s empowerment,
particularly as it relates to household agricultural production
(26, 60, 61), were seen to have an impact on stunting
outcomes in Nepal. In total, 10 studies found maternal
education to have a positive impact on stunting outcomes (5,
6, 36, 40, 42–46). In particular, a 2015 study by Headey and
Hoddinott found that the HAZ difference between the child
of a mother with no education and 1 with 6 y of education
was ∼0.17 SDs, and between a child whose mother had no
education and 1 whose mother had completed secondary
school was 0.34 SDs difference (6).

Underlying determinants of stunting in Nepal were food
insecurity (35, 47–49), infant and young child feeding
(33, 49–54), access to health services (5, 6, 29, 36, 37,
55, 56), and improved sanitation (5, 6, 36, 37, 56). A
2010 cross-sectional study conducted by Osei et al. in
the Terai region found that 69% of households were food
insecure and that the prevalence of stunting was slightly
higher among food-insecure homes, however, this was not
found to be statistically significant (35). In contrast to
this, however, 3 studies included in our literature review
did find living in food-deficit families to be a statistically
significant risk factor for stunting in children, with 1 study
by Paudel et al. in 2012 showing food insecurity to increase
the odds of being stunted by 4.26 times compared with
children in food-secure homes (47–49). Along with food
insecurity, infant and young child feeding practices were
linked to stunting in 7 studies included in the literature
review (33, 49–54). Specifically, issues around inappropriate
exclusive breastfeeding, complementary feeding, and a lack
of dietary diversity were seen to be risk factors (49). The
data compiled by Chaparro et al. in 2014 showed that the
greatest increases in stunting in Nepal were taking place
in infants aged between 9 and 18 mo due to inadequate
breastfeeding and complementary feeding and the rise in
illness and infection at this age (51). An additional 5 studies

supported this finding of higher rates or worsening in the
severity of stunting among older infants in Nepal (35, 43,
62, 63, 64). Access to health services, and particularly
maternal and newborn health care, has been linked to a
reduction in stunting in Nepal by 7 studies (5, 6, 29,
36, 37, 55, 56). A 2015 study using linear probability
modeling of Nepal’s DHS data from 2001 to 2011 by
Headey and Hoddinott found that women attending ≥4
antenatal care visits predicted a 0.09 SD increase in HAZ,
and delivery in a hospital was associated with an almost
0.20 SD improvement in HAZ (6). Lastly, improvements
in sanitation were shown to have an impact on stunting
outcomes in Nepal in 5 studies (5, 6, 36, 37, 56). In 1 study,
community toilet use showed a 0.14 SD improvement in
children’s HAZ (5). Findings on the impact of access to an
improved water source have been more mixed, with 2 of the
5 aforementioned studies showing tube well water sources to
have a positive impact on HAZ (6, 36), whereas all 5 studies
showed piped water to have no impact on HAZ (5, 6, 36, 37,
56).

The immediate determinants of stunting reduction in
Nepal according to our literature review include immu-
nization (5, 31, 50, 57) and maternal nutrition (5, 6, 35,
40, 41, 50, 58). Overall, 4 studies found links between
immunization for childhood illnesses and HAZ outcomes
among children in Nepal (5, 31, 50, 57). In particular, a
2016 study by Cunningham et al. found, through regression
analysis of Nepal’s DHS data from 1996 to 2011, that
there was a relative contribution of 0.18 SDs to HAZ
among children who received all of their vaccinations (5).
Conversely, 2 studies included in this literature review
found an association between infection and illness in
Nepalese children and poor growth outcomes (64, 65).
Maternal nutrition was also linked to child growth outcomes
in 7 studies. Specifically, 2 studies found associations
between mother’s BMI and the stunting and/or length-for-
age outcomes of their children, whereas 5 studies found the
intergenerational impact of maternal height on child stunting
outcomes to be significant, albeit to varying degrees (5, 6,
35, 40, 41, 50, 58).

Given the diversity of stunting determinants outlined in the
existing body of literature and Nepal’s meaningful advances in
several of these areas in recent decades, it appears that there is a
multifaceted success story at play in the country’s achievements
in reducing stunting in children aged under 5 y. Given this, our
study aimed to fill existing knowledge gaps and untangle the
wide array of potential drivers of stunting decline previously
outlined by conducting an in-depth assessment of Nepal’s
stunting reduction from 1996 to 2016, with specific attention paid
to national-, community/household-, and individual-level factors,
as well as important nutrition-specific and -sensitive policies and
programs.

The specific objectives of the study include: 1) to quantitatively
examine the determinants of stunting reduction in Nepal and to
decompose long-term stunting change into the relative contri-
bution of key drivers; 2) to explore national- and community-
level perspectives on Nepal’s nutrition evolution and the major
contributing factors behind stunting reduction; and 3) to generate
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a systematic landscape of the major stunting-relevant policies
and programs that have taken place in the country over the study
period.

Methods

Study design

This study took a mixed-methods approach, with 4 types
of inquiry employed, including a systematic scoping literature
review, retrospective quantitative data analyses, a comprehensive
review of nutrition-specific and -sensitive policies and programs,
and retrospective qualitative data collection and analyses. An
adapted conceptual framework was designed for this study based
on the 1995 UNICEF nutrition framework and the 2008 Lancet
Maternal and Child Undernutrition series framework (66, 67)
(see Figure 2). For the full framework used across all case studies
in this project, refer to the methods article within this supplement
by Akseer et al.

Ethics approval for the study, inclusive of primary data
collection, was obtained from the Ethical Review Board of the
Nepal Health Research Council. Ethics approval for the broader
stunting case study was also obtained through the Research
Ethics Board at the Hospital for Sick Children (SickKids), in
Toronto, Canada. Written informed consent was obtained from
the participants before primary data collection.

Systematic literature review

Between November 2017 and July 2018, a systematic search
of peer-reviewed and gray literature related to stunting of
children aged under 5 y in Nepal published from 1990 to
2017 was carried out in order to understand and collate
existing information on the contextual factors, national and
subnational interventions, policies, strategies, programs, and
initiatives that could have contributed to the decline in stunting
seen in the country. Search terms employed included “stunting”
or “linear growth” or “linear growth stunting” or “HAZ” or
“height” or “height-for-age” or “LAZ” or “length” or “length-
for-age” or “undernutrition” or “malnutrition” or “nutr∗” AND
“child∗” or “infan∗” AND “Nepal∗.” Published peer-reviewed
and gray literature were searched in >15 online databases
and relevant gray literature sources. Of the 4604 articles
initially found in this process, 109 were ultimately included
in the literature review based on title/abstract and full-text
screening (Supplemental Appendix 2, Supplemental Figure 2).
A full breakdown of the systematic literature review methods,
process, and detailed results can be found in Supplemental
Appendix 2.

Quantitative methods

Data sources.

Nepal’s series of Demographic and Health Surveys (DHS)
(1996–2016) were the primary quantitative datasets used in this
study. Available under 5 y anthropometry data by survey round
are presented in Table 1.

Outcomes and covariables.

Child height-for-age z-scores (HAZ) and stunting prevalence
(HAZ < –2 SDs) were the main study outcomes and were
estimated using WHO child growth standards (68). Covariables
were selected in line with Figure 2 as available in DHS surveys
(individual/household variables) and the Nepal district health
information system (DHIS) (ecological variables at district
level). Potential determinants were grouped into hierarchical
levels as distal, intermediate, and proximal factors to align with
“basic causes,” “underlying causes,” and “immediate causes” in
Figure 2.

Statistical analysis.

We estimated child HAZ kernel density plots for all survey
years to examine population shifts in growth faltering over time.
Child HAZ versus age plots (“Victora curves”) were calculated
using smoothed local polynomial regressions to examine the
growth-faltering process from birth to age 5 y (69). Piecewise
linear splines were used to estimate slopes and inflection points
of Victora curve growth trajectories (70). Standardized and well-
established methods for equity analyses were used to study stunt-
ing prevalence by wealth quintile (Q1–Q5), maternal education,
area of residence (urban, rural), and child gender (71–73). Wealth
quintiles were derived from household asset data using principal
components analysis. Slope index of inequality (SII) and
concentration index (CIX) accounting for cumulative distribution
of the asset index were calculated to measure absolute and relative
socioeconomic inequalities, respectively (71, 72). Compound
annual growth rates (CAGRs) were generated to assess relative
change (decline) in stunting prevalence of each region in Nepal
(74).

Two sets of multivariable analyses between HAZ and
various covariables were conducted using a series of step-
wise linear regression models and hierarchical modeling of
distal-, intermediate-, and proximal-level variables as suggested
by Victora 1997 (66). The DHS 2001–2016 rounds were
assembled into a panel data and difference-in-difference (DID)
methods with time∗covariable interaction terms used to under-
stand whether a change in a proposed predictor of HAZ leads
to a change in HAZ over the studied time period (75). The
regression-based Oaxaca–Blinder decomposition methods were
used to decompose change in mean child HAZ between 2001
and 2016 into its relative statistical drivers (covariables). Full
method details are included in Supplemental Appendix 3 and
the methods article in this series (Akseer et al.). All analyses
were conducted with Stata 14.0 (Hospital for Sick Children) and
accounted for survey design and weighting.

Policy and program review

In order to explore the impact of nutrition-specific and -
sensitive policies and programs in Nepal, a timeline of key
initiatives from 1990 to 2018 was assembled through an iterative
process between the research team in Nepal and national expert
stakeholders. Beginning with a desk review of literature identified
through a systematic approach, an initial timeline was proposed
by the Nepal-based research team and shared with national
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FIGURE 2 Conceptual framework showing distal, intermediate, and proximal determinants of stunting. Note: framework reflects only indicators that were
measurable and available for quantitative analysis. Altitude, birthweight, and vitamin A were not available in the 2001 survey. DPT3, diptheria, pertussis, and
tetanus vaccine.

expert stakeholders for corroboration and further input. This
process continued until consensus on the definitive nature of the
timeline was reached by national experts and the Nepal research
team.

Qualitative methods

The qualitative component of this study sought to understand
the drivers of stunting reduction in Nepal through the perspective
of national expert stakeholders involved in the development and

TABLE 1 Sample size by survey year based on valid child anthropometric data1

Year of DHS survey

Age group 1996 2001 2006 2011 2016

<6 mo 564 585 440 205 216
6–23 mo 1807 1714 1398 640 686
24+ mo 7552 1844 1802 925 913
<36 mo 3126 3121 2625 1200 1257
<5 y — 4143 3640 1770 1815

1Note: based on index (youngest) child data. DHS, Demographic and Health Survey.
224–35 mo.
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implementation of relevant policies and programs, and the first-
hand experiences of community stakeholders and mothers at the
village level. The conceptual framework presented in Figure 2
helped to inform the design of qualitative interview and focus
group discussion guides and subsequent analyses. Participants
were identified and selected using purposive sampling strategies,
including snowball sampling (76, 77). Inclusion criteria are
summarized in Supplemental Appendix 4 (Supplemental
Table 1).

The Thecho and Dukuchhap communities within Lalitpur
district were selected for community-level data collection using
convenience sampling, as they represented different geographic
settings that had seen a dramatic decrease in stunting prevalence
over the study period (Supplemental Appendix 4, Supplemental
Figure 3A–B).

Qualitative data collection involved in-depth interviews with
18 national expert stakeholders and 10 community-based health
workers, as well as 2 focus group discussions with 10–12 mothers
in Thecho and Dukuchhap who had children born from 1995 to
2000 and 2010 to 2015, in order to understand the changes in
child health and nutrition that had taken place over the study
period. Data collection took place from December 2017 to May
2018. Interviews and focus group discussions were transcribed
and translated into English from Nepali. Full qualitative data
collection and analysis methods are detailed in Supplemental
Appendix 4.

Results

Descriptive analyses

HAZ kernel density plots and Victora curves.

Figure 3A outlines the HAZ distribution for children aged
under 5 y in Nepal using DHS data from 1996 to 2016. The
rightward shifting and narrowing of the curves over time point
to nutritional gains for the entire population of children aged
under 5 y over this 20 y period. The largest change occurs
between 1996 and 2001, after which there are more incremental
improvements in HAZ. The mean HAZ improved by 0.94 SDs
over the study period, from –2.35 SD in 1996 to –1.41 SD in
2016.

Victora curves and associated piecewise linear splines are
shown in Figure 3B and C; detailed coefficient estimates are
in Supplemental Appendix 5 and Supplemental Figure 4A–
E. The greatest decline in predicted mean HAZ in 1996 was
observed between children aged 7–20 mo at a rate of 0.11 SD per
month (95% CI: –0.111, –0.108), reaching –2.05 SD at 12 mo.
This was followed by a slower decline from 20–29 mo, falling
below –3 SD at 23 mo. After 30 mo, there is a slight increase in
mean HAZ, though at 35 mo it is still below –3 SD. By 2016,
overall HAZ had improved significantly, to above stunted levels.
Despite this, however, the relation between child age and mean
HAZ is similar to that of 2001. In 2016, the steepest drop in mean
HAZ occurred between 7 and 18 mo with a decline of 0.081 SD
per month (95% CI: –0.084, –0.078). This is followed by a slower
decline in HAZ after 18 mo, which then levels off before showing
a slightly increasing HAZ from 25 to 60 mo.

FIGURE 3 (A) Kernel density plot for HAZ distribution in children
aged <5 y, 1996–2016. (B) Victora curves using data from the 1996, 2001,
2006, 2011, and 2016 DHS surveys among children aged <5 y, including
SEARO mean HAZ curve. SEARO, which stands for the Regional Office
for South East Asia, is 1 of the WHO’s 6 regions of focus. SEARO
includes Bangladesh, Bhutan, Democratic People’s Republic of Korea, India,
Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand, and Timor-Leste.
(C) Victora curves using data from the 1996, 2001, 2005, 2011, and 2016 DHS
surveys among children <5 y with piecewise linear splines. ∗Note: DHS 1996
included <36 mo population only and thus values were adjusted to reflect the
entire 24-59 mo population as described in the methods. DHS, Demographic
and Health Survey; HAZ, height-for-age z-score.
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Equity analysis.

Despite a significant reduction in national stunting prevalence
over the last 20 y, subnational disparities continue to exist within
Nepal, with higher stunting prevalence rates seen in the western
states (see Figure 4A). Stunting prevalence by province for other
years is shown in Supplemental Appendix 5 and Supplemental
Figure 5A–D.

Between 2001 and 2016, state 4 showed the largest annual
reduction in stunting over this period, with a CAGR of –5.1,
whereas state 6 (CAGR –1.8) saw the least change, with a CAGR
of –1.85 (Figure 4B).

Child stunting disparities favoring the rich were notable,
with the gap between the richest and poorest widening
over time (Figure 5A). In 1996, the difference in stunting
prevalence between the wealthiest quintile (47.3%) and the
poorest quintile (69.5%) was 22.2%. By 2016, this gap had
increased to 32%. The widening of inequality based on wealth
was also supported when analyzing the SII and the CIX
(Supplemental Appendix 5, Supplemental Figure 6A and B).
Children of mothers with greater education had lower stunting
prevalence compared with those with less or no education, though
the latter did experience notable stunting decline over time
(Figure 5B). Disparities in stunting prevalence between those
living in rural and urban areas rose between 1996 and 2011,
after which they began to decline, likely tied to increases in
urbanization. Despite rising urbanization, however, rural areas
in Nepal have consistently higher stunting prevalence compared
with urban areas (Figure 5C). Disparities across gender were
minimal (Supplemental Appendix 5, Supplemental Figure 7).

Multivariable analyses

Figure 6 illustrates child HAZ decomposition results from
2001 to 2016 for 3 age groups: children 6–23 mo (∼73%
changed in HAZ explained), 24–59 mo (∼70% explained), and
aged under 5 y (∼90% explained). Explanatory factors have
been color-coded and their contribution to predicted changes in
HAZ are shown along the y-axis (see Supplemental Appendix 5,
Supplemental Tables 2–5 and Supplemental Figures 8–10 for
supportive analyses). Improvement in parental education comes
across as the strongest predictor for all age groups, ranging from
a 20% to nearly 30% contribution, followed by maternal nutrition
with a 14% to nearly 20% contribution. Economic improvement
was also notable across age groups, with a 7–10% contribution.
Improvements in maternal and newborn care and reduced open
defecation also contribute meaningfully to ∼11–14% change
across age groups. Child dietary improvement was meaningful
in the 6–23 mo age group where data was available for analysis
(6.3%).

The DID analyses (Supplemental Appendix 5, Supplemental
Tables 6–9) showed that, across age groups, increased piped
water access, lower diarrhea incidence, greater number of health
facilities, and having skilled attendants at birth each contributed
to HAZ change between 2001 and 2016.

Policy and program review

A timeline of key nutrition-specific and -sensitive programs
and policies adopted in Nepal is shown in Figure 7 and Panel B

(4, 78–83). For several decades, Nepal has established long-
term visions and plans for broad national development, as well
as targeted policies and programs to address health challenges
and inequities. Investments in health system strengthening by
the government and external development partners involved the
establishment of a cadre of female community health volunteers
(FCHVs), dramatic expansion of the health facility infrastruc-
ture, substantial investments in public health services [e.g.,
immunization, vitamin A supplementation, and Community-
based Integrated Management of Neonatal and Childhood Illness
(CB-IMNCI)], as well as the establishment of an essential
health care service (EHCS). Long-term health plans and a
series of health sector reforms (e.g., National Health Policy,
Nepal Health Sector Program (NHSP)-Implementation Plan,
NHSP-II, and the Nepal Health Sector Support Programme)
have had ongoing political commitment to improving popula-
tion health in Nepal. Investments in nutrition-sensitive sectors
including education/literacy, propoor economic growth/poverty
reduction, and locally driven efforts to improve water, sanitation,
and hygiene (WASH) have also been key. Expanded information
on each initiative is in Supplemental Appendix 6 and Supple-
mental Table 10.

Panel B

Program and Policy Review
Following the establishment of a constitutional monarchy
and multiparty democracy in 1990, the government of Nepal
launched several initiatives to reform and strengthen health
care delivery. Chief among these was the new vision for the
health system via the 1991 National Health Policy, which
focused on providing essential care services to the country’s
largely rural population in a more accessible way. Along
with this came the Second Long Term Health Plan (1997–
2017), which built on the First Long Term Health Plan’s
efforts to improve health service delivery by working to
address disparities in health outcomes and making quality
health care more readily available at the community level.

In 2007, Nepal’s Interim Constitution stated that every
citizen had the right to free basic health services provided
by the state. Since then, free essential health services have
been progressively rolled out, reaching a national scale
in 2009. All citizens are now eligible to access district
hospitals, primary health care centers, health posts, and
subhealth posts without paying a registration fee. They
can also access free outpatient, in-patient, and emergency
services, and free medication from a list of essential drugs
(9, 78). Despite the government commitment to health as a
human right and an observed increase in service utilization,
challenges to the implementation of free essential health
services have been ongoing in Nepal. Among these are
issues surrounding proximity and distribution of health
services across the country, inadequate budgeting for health,
drug stock outs, and a lack of sufficient human resources for
health, particularly in remote and rural areas (78,80).

These initiatives also came alongside long-standing
commitments by both the government and external donors
to lifesaving health interventions such as the National
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FIGURE 4 (A) Subnational stunting estimates for children aged under 5 y in Nepal in 2016. (B) CAGR by state, 2001–2016. Prior to 2015, Nepal was
subnationally divided into 5 regions rather than the current 7 states. Where possible, back-calculation of subnational stunting estimates by state was done
through an amalgamation of data at the district level. This was not possible for 1996 as the DHS district identifiers were not available for this year. As such,
CAGR calculations are presented for the period 2001–2016. CAGR, compound annual growth rate; DHS, Demographic and Health Survey.

Immunization Program (1979–present) and the National
Vitamin A Supplementation Program, as well as the
development of new packages of interventions such as the
CB-IMNCI (1997–present), and the National Nutritional
Policy and Strategy (2004–present).

In order to achieve its goal of greater access within
the health system and the broader provision of essential
services, the government began a push in the 1990s for
decentralization through 2 key initiatives. Firstly, the FCHV
Program helped extend the reach of the health system
through the training of married women between the ages
of 25 and 45 y to provide health and nutrition information
and basic health services within their communities. When
it was rolled out nationally in 1992, the FCHV Program
had ∼20,000 volunteers. According to the most recent
estimates, there are currently >50,000 volunteers working
across Nepal (81). Secondly, the Local Self Governance Act
of 1999 created the legal framework for important decisions
to be made at the community level, including those related
to health and education.

Along with a focus on basic health services, the
government of Nepal and its development partners placed
special focus on improving maternal and newborn health
outcomes through overarching programs such as the Safe
Motherhood Program (1997–present) (82). From this ini-
tiative, subsequent efforts such as the 2005 Safe Delivery
Incentive Program (later becoming Aama, the Nepali word
for “mother”) and the 2006 National Policy on Skilled
Birth Attendants were created. While the former works to
provide free delivery services and cash incentives to both
the institutions providing maternal care and the women
accessing it, the latter has worked to drive-up the number
of skilled birth attendants available to assist in delivery (4,
83).

The prioritization of key nutrition-sensitive programs by
both government and donors was also noteworthy. Among
these include long-term efforts to improve education and
literacy through the Education for All Initiative (2000–
2015); a focus on propoor economic growth and increased
access to social and economic resources for the marginalized
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through the Poverty Reduction Strategy (2002–2007); and
locally driven efforts to improve the WASH sector via
Community-Led Total Sanitation (CLTS) beginning in
2000.

Qualitative inquiry results

Across stakeholders consulted, there was general consensus
that child stunting reduction was related to key drivers including
improved education of women and girls, greater financial and so-
cial empowerment of households and mothers, poverty reduction,
improved living conditions, reduction in open defecation, less
child illness, improved dietary intake/diversity (including better
breastfeeding practices), reduced adolescent births, and lower
fertility/increased birth spacing. For the full qualitative results,
see Panel C and Supplemental Appendix 7, Supplemental
Tables 11–12.

Panel C

Qualitative inquiry results
National expert stakeholders

Among the contextual factors for stunting decline that na-
tional expert stakeholders pointed to were the overcoming of
political instability and conflict, improvements in education
(particularly for women and girls), women’s empowerment,
increases in remittances allowing for improvements in the
standard of living and nutrition, reduction in poverty, and
urbanization.

Nutrition-specific and -sensitive policies and programs
discussed during interviews with national expert stake-
holders were ranked based on the number of times
they were mentioned or endorsed by the participants.
Overall, what was most frequently referenced was the
importance of a broad mixture of initiatives that target
both specific outcomes such as maternal and newborn
health and nutrition, and more broad-reaching efforts,
such as those focused on WASH, poverty reduction, and
education.

Among the underlying causes of stunting reduction,
national expert stakeholders pointed to improvements in
WASH, an increase in the accessibility of essential health
services at the community level, and critical improvements
in food security and overall dietary diversity due to changing
agricultural practices.

“WASH-related policies were also quite useful in reduc-
ing infection. Campaigns on ODF (Open Defecation Free)
were instrumental in reducing infections among children,
thereby improving nutritional status including stunting.” -
Representative from the Ministry of Health and Population
(former).

Among the immediate causes of stunting reduction,
expert stakeholders outlined a reduction in infections and
communicable diseases, increased dietary intake (partic-
ularly of macro- and micronutrients and improved infant
and young child feeding practices), and decreased fertility,
especially among the adolescent population.
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FIGURE 6 Decomposing predicted changes in HAZ (i.e., percent contribution of determinant domains) from 2001 to 2016. 1. Maternal and newborn
health care (SBA and ANC 4+), maternal nutrition (maternal BMI and maternal height), fertility (number of children and pregnancy interval), reduction in
diarrhea incidence, economic improvement (wealth index), other (child age, gender, and region), breastfeeding practices (duration of breastfeeding), child
diet improvement (use of grains, roots, tubers, fruits, and vegetables), number of health facilities (total number of health posts or lower level health facilities
per 10,000 population), parental education (maternal and paternal education), reduced open defecation. 2. Parental education breakdown: children 6–23 mo:
maternal: 14.6%, paternal: 14.3%; children 24–59 mo: maternal: 13.6%, paternal: 7.1%; and children aged under 5 y: maternal: 12.2%, paternal: 12.5%. Other
category includes child age, gender, and region. Note the under 6 mo age category results are not presented due to the small sample size. The 1996 DHS
collected data on children aged under 3 y only and thus was not used as the starting point for analysis. ANC, antenatal care; DHS, Demographic and Health
Survey; HAZ, height-for-age z-score; SBA, skilled birth attendant.

Community stakeholders

Community stakeholders, represented by FCHVs and
other community health workers, described increases in
remittance incomes and expanded access to health services
as essential to improvements in child health outcomes.
Importantly, the labor migration of men within communities
and increased education among women were seen to have
knock-on effects for women’s empowerment, with more
women assuming roles as the head of the household and as
decision-makers.

“...Education, especially among women, has improved
over the years and has led to self-understanding about
the availability and utilization of health services. Women’s
education is a proven and important means of achieving
gender equality, the effects of which are felt throughout
families and communities if compared with the past.” -
Community Health Worker, Thecho.

Related to nutrition-specific and -sensitive policies and
programs, community health workers outlined the impor-
tance of increased donor and development partner funding
leading to an expansion of health service providers, which
led to improvements in the ability to address maternal,
newborn, and child health, as well as nutrition.

For underlying causes, many community health workers
described increased access to health services and WASH
improvements over the study period. For immediate causes,
participants among the health workers also pointed to a
reduction in child illness and improved dietary intake,
including exclusive breastfeeding.

Mothers in communities

Among the contextual factors outlined by mothers were
improvements in socioeconomic status and a reduction in
poverty as well as improvements in education and the
empowerment of women to make decisions within their
families and communities.

“…compared to early days, it has improved a lot. We
had nothing. We were very much poor. The major source of
income was only agriculture. We struggled for minimal day-
to-day survival. But now the times have changed. We are
now economically strong. Our sons/daughters are abroad.
They send us money. We do have our own agricultural land.
We consume food for ourselves from there and also sell
seasonally.” (Smiling) - P1: mother of a child born between
1995–2000.
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FIGURE 7 Overview of laws, policies, programs, and enablers between 1990 and 2018 in Nepal. CAGR, compound annual growth rate. IYCF, Infant and
Young Child Feeding; SUAAHARA, ’Good Nutrition,’ a USAID/Nepal project; SUN, Scaling Up Nutrition.

Among the underlying factors for stunting reduction,
mothers pointed to improvements in food security, water
and sanitation, and overall access to health services. In
particular, women pointed out how the conflict from 1996
to 2006 and issues of geographic remoteness had an impact
on the availability of food. They also recognized how
demands on their time had changed over the last 20 y,
allowing more attention to be paid to infant and young child
feeding, and particularly to breastfeeding. In terms of health
services, local access via community health workers and
improvement of government and private health facilities was
seen to be important. Several participants also pointed to
improvements in roads and transportation services, though
many noted progress is still needed in this area.

“The health facilities in the past used to have no medical
equipment and professional personnel used to be very far,
which is not the case today. Now the transports reach to the
door of health institutions. Everything has improved with
time. Availability of drugs and other services is noted to be
continually provided to every sick patient with no age bar”
- P5: mother of child born between 1995–2000.

Among the immediate causes of stunting reduction
mentioned by mothers in the community were improved
dietary diversity and overall dietary intake, and decreased
incidence of infectious disease, low birth weight, and
fertility rates, as well as greater spacing between births.

Discussion

Summary
Our mixed-methods assessment of the determinants of reduc-

ing the stunting in children aged under 5 y in Nepal over the
last 2 decades supports the multifactorial nature of this country’s
remarkable achievement. Investments in both nutrition-specific
and -sensitive sectors have been critical, particularly in the areas
of poverty reduction, health, education, and sanitation.

Government policies and donor initiatives coupled with a
grassroots community-based health system and availability of
remittances appears to have allowed for the driving down of
poverty as well as greater dietary diversity, food security, and
health-seeking behavior. Both the government and its donor
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partners showed a commitment to improving maternal, newborn,
and child health through long-standing health programming and
the delivery of basic health services at the community level
via FCHVs. Improvements in education and literacy for all
(including children, fathers, and mothers), but especially for
women and girls, as well as significant improvements to WASH
access through community-driven initiatives allowed greater
female empowerment and safer environments for children to
grow with a lowered risk of infection, respectively.

Running through these key areas of improvement are the
recurring themes of a focus on the poor and marginalized by both
the government and its partners, strong donor collaboration in
achieving development outcomes, and an overall push towards
decentralization in order to meet the needs of the country’s largely
rural-based population.

Strengths and limitations

There are 5 key strengths to this study. First, to our knowledge,
this is the first mixed-methods, comprehensive overview of the
drivers of stunting reduction in Nepal utilizing a 4-pronged
approach of a systematic literature review, quantitative analyses
of national-level data, qualitative collection and analyses of
both national and subnational data, and review of nutrition-
specific and -sensitive initiatives within the country. Second,
it includes an expansion of the range of determinants of
stunting reduction than has been previously examined, achieved
through the use of our evidence-based conceptual framework
(for instance, dietary intake markers for children aged 6–23
mo, older and adolescent maternal age, incidence of diarrhea
and acute respiratory infection, and maternal anemia among
others), harmonization of individual-level DHS data from 1996
to 2016, and consideration of district-level ecological variables
from reliable sources. Third, by using a hierarchical model in
our analyses, we were better able to explore the pathways of the
determinants of stunting. Fourth, by incorporating both national-
and community-level perspectives in our qualitative analyses,
we were able to capture a diverse range of viewpoints and a
more complete picture of the nutritional transition for children in
Nepal. Lastly, through our policy and program analysis, vetted
by national expert stakeholders, we provide a comprehensive
timeline of key initiatives in the country that could have impacted
nutritional outcomes.

There were also several limitations met within this study. First,
in terms of the qualitative data collection, due to logistical and
time constraints, focus group discussions with mothers were only
conducted in 1 district, when sampling of mothers from multiple
districts around the country would have provided a more accurate
representation. Second, in terms of our ecological variables,
limitations may exist where regional data may not actually
translate to individual-level effects. Third, though adjustments
were made for confounding variables, confounding may still
arise due to unmeasured confounders or variables with poor
estimations. Fourth, there is also the potential for limitations
within the application of Oaxaca–Blinder decomposition, as has
been outlined in existing literature (36, 37, 84). Lastly in terms
of data, in general, direct measures for a number of variables
such as those related to food insecurity and dietary intake for
children aged under 5 y were lacking, necessitating the use of
proxy variables when possible.

Existing evidence

An examination of the results provides a multifaceted
story combining contextual factors with targeted policy and
program initiatives and the amelioration of many of the
underlying and immediate causes of child malnutrition within the
country.

Despite only moderate economic growth and a prolonged
period of political instability and conflict, Nepal was able to
reduce stunting dramatically over the last 20 y, from a 66%
prevalence in 1996 to 36% in 2016. Interestingly, in contrast to
many other countries who have experienced civil and political
unrest, Nepal was able to maintain improvements in many
indicators throughout years of conflict, particularly in relation
to improvements in human development and maternal, newborn,
and child health (8, 85). Although evidence on how these
improvements continued to be achieved is limited, existing
literature describes the relatively small impact of the conflict on
long-standing health services such as micronutrient distribution
and immunization coverage, as well as the pressure placed on
combatants to allow health services to continue as possible
explanations (85).

Our results point to several key drivers of stunting decline in
the country including, firstly, poverty reduction and an increase
in food security. Poverty reduction and wealth accumulation were
seen as determinants for improvements in stunting outcomes
in Nepal across both our quantitative and qualitative findings,
and are supported widely in the existing literature (5, 6, 27, 29,
31–41). Beyond remittances, some literature has also pointed
to the role of growth in the agriculture sector (3.5% per year
between 2001 and 2011) in reducing poverty in Nepal, however,
the gains made in this area were not shown through our findings
to be large enough to have significantly impacted stunting (5).
Overall, low productivity and a lack of competitiveness in
the agriculture market have continued to present challenges to
significant progress in poverty reduction and overall food security
being attributed to agricultural growth in Nepal.

Secondly, since the 1980s, there has also been a commitment
among government and development partners to support long-
standing national health programs such as the National Im-
munization Program, the Vitamin A Supplementation Program,
the Safe Motherhood Program, Community-based Integrated
Management of Neonatal and Childhood Illness (CB-IMNCI),
and the National Nutrition Policy and Strategy. Along with
this, there have been significant efforts to reform the health
system and commit to the delivery of essential health services
through efforts such as the 1991 National Health Policy and
the Second Long Term Health Plan. These 2 initiatives acted as
frameworks from which there has been a notable improvement
in accessibility within the health system, furthered by efforts
such as the launching of the FCHV Program and the Local Self
Governance Act.

Existing literature supports the impact of increased access
and utilization of health services on child growth outcomes in
Nepal over the last several decades (5, 86), and particularly as
they relate to increased immunization (5, 31, 50, 57) and the
provision of ANC (29, 6, 37, 55). Although the literature has
been mixed on the impact of vitamin A on child growth outcomes
in Nepal (87), throughout our study, the country’s long-standing
national Vitamin A Supplementation Program came forth as an
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important indicator of both a child’s overall engagement with
the health system and the government’s commitment to nutrition-
specific initiatives. Improvements in maternal nutrition markers
such as BMI (76), nutritional intake such as vegetables (88),
and maternal height (89, 32, 35, 36, 39) have also shown strong
associations to child undernutrition in several earlier studies in
Nepal.

Thirdly, Nepal’s successful investments in education for all
have had a notable impact on health and nutrition. Father’s
education had a significant impact on improving child HAZ,
and mechanisms of impact could be linked to better overall
understanding of child and family health care needs, healthier
choices in food, better employment prospects and higher
household income, and greater overall importance given to
the education of women and girls, along with support and
empowerment in the household. Improved mother’s education
was also an important driver of improved child HAZ in Nepal.
Along with a strengthening of reproductive and maternal health
services, increased education and empowerment have helped to
lower fertility rates among both women and adolescents and
impacted rates of early marriage, all of which can be tied
to improved child nutritional outcomes. The impacts of both
education and women’s empowerment, as well as reproductive
and maternal health outcomes on HAZ and stunting in Nepal
have been widely supported in the literature (5, 6, 29, 35–
37, 40, 41, 42–46, 55, 58, 88, 60, 90–92,60, 90–92). Nepal’s
efforts in improving health service reach and access through
extension workers, greater access to ANC services, improved
prenatal supplementation, and higher female education may be
key reasons for greater child birth size observed between 1996
and 2006; the plateauing of birth size thereafter could be due to
poor quality of care and pervasive subnational inequalities that
preclude national-level improvement.

Fourthly, the results of both our quantitative and qualitative
analyses show the importance of community-driven initiatives
around WASH. These have led to significant improvements in
access to clean water and a reduction of open defecation that
have significant implications for lowering infection, disease, and
poor nutritional outcomes in children. Existing literature on
the impact of WASH interventions is mixed, with the WASH
Benefits trials in Kenya and Bangladesh and the Sanitation
Hygiene Infant Nutrition Efficacy (SHINE) trials in Zimbabwe
showing WASH interventions alone to have no effect on reducing
stunting in low-income country settings (93–96). In contrast
to these aforementioned 2 y trials, however, our findings are
representative of the impact of WASH interventions over a
20 y period, and may provide a more holistic assessment of
the benefits of improved WASH on child growth. Existing
literature specific to Nepal supports our findings related to
the positive impact of WASH interventions on linear growth
outcomes, with a study by Cunningham et al. in 2016 using linear
regression modeling to show community toilet use having an
impact of 0.14 SD on HAZ outcomes for children aged under
5 y (5).

Another driver relates to donor coordination and a commitment
to multisectoral initiatives for improving nutrition. This has set
into motion a number of recent policies and programs whose
potential impact for further stunting decline are a promising
way forward for Nepal, and provide a strong example for other
countries.

Remaining challenges and future research

Despite Nepal’s dramatic reduction in stunting between 1996
and 2016, the national prevalence remains high at 36%, or more
than one-third of children aged under 5 y with stunted growth.
Along with this, subnational disparities persist, particularly
related to wealth and maternal education, and in the case
of wealth, these disparities are increasing over time. Further
reduction in stunting prevalence will require targeted action
towards reaching these disadvantaged populations. Progress in
child stunting since 2011 has slowed and this could be due to a
multitude of factors including an overburdened health extension
worker system, changing government priorities, new challenges
in program implementation, among other factors; future work
should investigate bottlenecks and solutions to continue progress.
Our study revealed important insights related to child growth-
faltering trajectories for specific age groups over time that warrant
further study to understand the mechanisms of change.

Additionally, despite progress made in stunting, signs of other
nutritional deficiencies in Nepal remain a cause for concern. For
example, underweight among children aged under 5 y remains
quite high at 27%, and the rate of wasting has gone largely
unchanged over our study period, currently resting at 10%
(97, 98). Maternal anemia also continues to pose a significant
health risk within the country, with 40% of pregnant women
experiencing anemia as of 2016 (99).

Further research is required in order to examine and test
this article’s findings on the subnational drivers of stunting
reduction in Nepal. For instance, whereas several states have
done well, state 6 has clearly lagged behind in stunting progress;
additional research should investigate the challenges and barriers
experienced by this state particularly as it may pertain to socioe-
conomic factors and relevant nutrition policies and programs.
Additionally, research that examines the determinants of other
child and maternal nutritional outcomes alongside stunting could
shed light on areas where further gains can be made. Beyond this,
cost-effective analyses of various programs and policies outlined
throughout this article could allow prioritizing of future funding
as well as crosscountry learning opportunities.

Conclusion
Though there is no silver bullet responsible for the decline

in stunting seen in Nepal over the last 20 y, when all of the
above factors are combined together, a picture emerges of a
multipronged approach centered on poverty reduction, health
care access, education, and sanitation that has allowed Nepal to
make laudable progress in combating chronic child malnutrition.
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