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Abstract: Background: Stunting remains a significant global health issue, particularly
in low- and middle-income countries (LMICs). Globally, around 22% of children under
five are affected, with high rates persisting in South and Southeast Asia. This review
examines government-led programs in high-performing LMICs (Nepal, Bangladesh, and
Vietnam) to identify key strategies and opportunities for effective intervention. Methods: A
literature search was conducted on PubMed using keywords and Medical Subject Heading
terms, including “stunting”, “child undernutrition”, “malnutrition” and the names of the
three specified countries. Articles were evaluated for relevance based on their focus on
stunting prevalence, risk factors, and interventions in these countries, without restrictions
on publication date or language. Results: Stunting prevalence among children under five
has significantly declined in Nepal, Bangladesh, and Vietnam over the past two decades,
reflecting the impact of sustained nutrition and health interventions. Nepal reduced
stunting from 55.8% in 2000 to 26.7% in 2022, Bangladesh from 54.7% to 26.4%, and Vietnam
from 41.5% to 19.3%. Successful strategies included multisectoral approaches integrating
nutrition-specific and nutrition-sensitive interventions, enhanced policy frameworks, and
strong governance. Despite progress, challenges remain, such as high wasting prevalence
in Nepal and disparities among marginalized communities in Vietnam, emphasizing the
need for targeted, context-specific interventions. Conclusions: Effective stunting reduction
requires multisectoral strategies addressing underlying, intermediate, and immediate
determinants. Insights from Nepal, Bangladesh, and Vietnam highlight the importance
of sustained government commitment, robust policies, and coordinated interventions.
Adapting these successful strategies to local contexts can support stunting prevention and
management, promoting healthier and more resilient communities.

Keywords: growth; child undernutrition; stunting; disparities interventions; outcomes;
Bangladesh; Nepal; Vietnam

1. Introduction
Growth is a dynamic process influenced by a combination of genetic and environ-

mental factors (Table 1), leading to the progressive increase in both physical size and
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functional development of the body over time [1,2]. Genetic factors establish a child’s
growth potential, influencing characteristics such as final adult height, body composition,
and growth patterns. Stunting is often mistaken with short stature. The two most common
types of short stature are Familial Short Stature (FSS) and Constitutional Delay of Growth
and Puberty (CDGP) [3,4]. A child with FSS is diagnosed when he or she is growing at
a normal rate (following his or her curve) and one or both parents are short—that is, the
mother is 5′1′′ (~155 cm) or shorter and/or the father is 5′5′′ (~165 cm) or shorter. Standard
height in some populations are as follows: Nepal: male: 5′3.5′′ (161.7 cm) and female: 4′11′′

(150.4 cm); Bangladesh: male: 5′4′′ (162.1 cm) and female: 4′11′′ (150.3 cm), Indonesian men:
the normal height is typically cited as around 5′5.6′′ (166.2 cm) and for women around
5′0.8′′ (154.3 cm), Vietnamese male: 5′6′′ (168.1 cm) and women: 5′1.5′′ (156.2 cm); and the
Netherlands: male: 6′0.5′′ (183.8 cm) and female: 5′7′′ (170.7 cm) [5].

Table 1. Influencing factors on child growth.

Factors Impact on Child Growth

Nutrition and
environmental

influences

• A balanced diet rich in macronutrients (i.e., proteins, fats, carbohydrates) and
micronutrients (i.e., vitamins, and minerals), is essential in supporting cell division,
tissue repair, and overall growth and development [6]

• Environmental conditions, including exposure to toxins, pollutants, and stressors (i.e.,
nutritional deficiencies, infectious diseases), can negatively impact growth [7]

• Maternal nutritional status directly influences fetal development, birth outcomes, and
the child’s nutritional reserves during early life [8]

Genetic disorders
• Atypical growth factors can occur in certain genetic conditions, such as Noonan,

Turner or Prader–Willi syndromes [9]

Hormonal regulation

• Growth and thyroid hormones are vital for stimulating tissue growth and regulating
metabolic processes, with growth hormone secretion peaking during childhood and
thyroid hormone deficiency impairing growth and development [10,11]

• Puberty typically begins at a skeletal age of approximately 11 years in girls and 13
years in boys, causing changes in bone density, muscle mass, and body fat
composition through the actions of sex and growth hormones. During the pubertal
growth spurt, girls attain peak height velocity of 9 cm/year at age 12, while boys
reach 10.3 cm/year at age 14 [12]. Children born small-for-gestational-age experience
an earlier onset of puberty (1.6–2.3 months for girls; 0.6 months for boys) than peers
with normal birth weight [13]

Psychosocial factors

• Family environment, emotional support, and socioeconomic status may impact a
child’s growth and development, with supportive environments promoting better
outcomes and neglect or emotional stress potentially leading to growth delays and
psychological challenges [14,15]

Physical activity, sleep,
and overall health

• Regular physical activity and adequate sleep are essential for healthy growth, while
the absence of acute and chronic infections is crucial, as the metabolic demands of
infections divert resources needed for growth [16–18].

• Furthermore, there is a bidirectional relationship between infection and stunting,
where malnutrition predisposes to infection, and infection, in turn, exacerbates
malnutrition, creating a cyclical interaction that hinders development [19]

Overall, in contrast, children with CDGP are diagnosed when the child is usually
healthy and growing normally but slightly below the curve. However, neither parent
is short, and in most cases, one parent was a late maturer [3,4]. Environmental factors,
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including adequate nutrition, socioeconomic conditions, healthcare access, and psychoso-
cial stimuli during critical growth periods, also play crucial roles in achieving growth
potential [1,2].

Normal growth in children is a key indicator of their overall health and nutritional
status [20]. It is assessed using measurable parameters such as height, weight, and head
circumference, alongside developmental milestones, all of which follow predictable age-
and sex-specific patterns [21]. Chronic malnutrition, particularly during the first 1000 days
of life, can result in faltering growth, wasting and stunting, negatively affecting phys-
ical and cognitive development [22–24]. Stunting, in particular, is primarily driven by
inadequate nutrition but is also exacerbated by recurrent infections and socioeconomic
challenges [20–22].

The World Health Organization (WHO) defines stunting as a height-for-age Z-score
(HAZ) of more than two standard deviations (SD) below the median of the WHO growth
standards [25]. This standardized definition facilitates the consistent comparison of stunt-
ing data across countries and time periods. Regular monitoring and plotting of HAZ on
the WHO growth chart enables early detection and management of children at risk of
growth abnormalities [21,26,27]. Nonetheless, delayed diagnosis and treatment of growth
faltering remain common, limiting the recovery potential of at-risk children. Health-
care workers play a pivotal role in ensuring consistent monitoring, providing nutritional
support, and implementing timely corrective measures to promote optimal growth and
development [26–28].

While significant progress has been made globally to reduce stunting prevalence,
it remains a pressing issue in low- and middle-income countries (LMICs) [20]. In 2022,
22.3% of children under five years of age were stunted globally (Figure 1) [29]. While this
represents a significant decline from 33% in 2000, stunting persists as a major challenge in
certain regions, particularly in Eastern Africa, South Asia, and parts of Southeast Asia [29].
The progress has been hindered by factors such as inadequate maternal nutrition, poor
infant feeding practices, persistent poverty, food insecurity, political instability and limited
access to healthcare [30]. According to the 2023 Joint Child Malnutrition Estimates (JME),
only about one-third of countries are likely to achieve the 2030 target of halving the number
of stunted children [29]. Therefore, greater focus and targeted interventions will be needed
to meet the global goal of reducing stunting to 14% by 2030 [29].
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stunting rates among children aged below five years across various regions, including South America,
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This review examines learnings from stunting reduction programs in high perform-
ing countries achieving ≥30% reductions in stunting over recent decades such as Nepal,
Bangladesh and Vietnam. These insights can guide other countries in adapting successful
strategies to local contexts, promoting improvements in child growth and development.

2. Methods
A literature search was conducted to identify relevant studies and reports on stunting

prevalence and government programs targeting stunting in children under five in Nepal,
Bangladesh, and Vietnam. PubMed was used as the primary platform for retrieving peer-
reviewed articles and reports, and several sources of grey literature were also searched.
The search strategy combined keywords and Medical Subject Headings (MeSH) terms,
including ‘child undernutrition’, ‘intervention’, ‘malnutrition’, ‘stunting’, ‘Bangladesh’,
‘Nepal’, and ‘Vietnam’.

The relevance of each article was critically evaluated in the context of the objectives
of this review—articles addressing the prevalence of stunting, its associated risk factors,
and the design, implementation, and outcomes of stunting intervention programs in the
specified countries. Inclusion criteria included studies focusing on stunting in children
under five years; those discussing stunting-related opportunities and challenges in Nepal,
Bangladesh, and Vietnam; and studies providing quantitative or qualitative data on inter-
ventions, determinants, or outcomes of stunting. Exclusion criteria included studies on
non-relevant countries or regions; and those addressing stunting in individuals over five
years of age. No restrictions were applied concerning the date of publication or language to
ensure a broad and inclusive scope of available literature. Additionally, cross-referencing
from the retrieved articles was manually reviewed.

3. Results and Discussion
3.1. Search Results and Included Articles

The literature search yielded a total of 5449 review articles, reports, and scientific
papers. However, only 55 studies were included in the final analysis which represented
diverse sources, including guidelines, systematic and non-systematic reviews, randomized
controlled trials, observational studies, and reports from governmental and organiza-
tional programs.

The study limitation: The results presented in this paper are not a systematic review
which may have resulted in some missing articles or other references. In addition, there
is only one database being used which could result in many relevant articles not being
retrieved. Thus, the suggestions based on the retrieved insights should be adjusted to the
local context in each country.

3.2. Determinants of Stunting

Stunting results from the combination of underlying, intermediate, and immediate
factors that disrupt growth, which may manifest as stunting (Figure 2) [31].

3.3. Underlying Factors

Underlying factors are the structural and systemic conditions that shape the inter-
mediate and immediate factors, and can be categorized into governance, resources, and
cultural norms. Political and economic systems influence national policies on food security,
healthcare, and social protection, which directly impact stunting rates. Cultural norms,
such as gender inequality and harmful child-feeding practices, further exacerbate the prob-
lem [32]. For example, in some cultures, giving newborns pre-lacteal food and taboos



Children 2025, 12, 641 5 of 19

surrounding early initiation of exclusive breastfeeding lead to inappropriate young child
feeding practices that can contribute to stunting [33,34].
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represent the underlying factors, the trunk symbolizes the intermediate factors, and the leaves depict
the immediate factors contributing to the condition. WASH, water, sanitation and hygiene [31].

3.4. Intermediate Factors

Intermediate factors indirectly influence child health and nutrition. Poor maternal
nutrition during pregnancy and anemia lead to low birth weight, which is a significant
risk for stunting in infancy and early childhood. Socioeconomic constraints limit access
to nutritious foods, clean water, and healthcare services, forcing households into food
insecurity and poor health outcomes. Limited access to healthcare, particularly antenatal
and postnatal services, worsens maternal and child health. Inadequate water, sanitation,
and hygiene (WASH) can exacerbate immediate factors, such as infectious diseases, which
impair nutrient absorption and contribute to faltering growth and wasting [31].

3.5. Immediate Factors

Immediate causes of stunting are directly related to a child’s nutrition and health.
Inadequate intake of animal protein, particularly milk during the critical first 1000 days,
deprives children of essential amino acids and bioactive factors needed for growth [35,36].
Poor breastfeeding practices, such as insufficient exclusive breastfeeding, further exacerbate
nutritional deficits. In many low-resource settings, complementary feeding practices, i.e.,
when solid foods are introduced, are often poor in micronutrients and essential fats, further
contributing to stunting. Additionally, infectious diseases, including diarrhea, respiratory
infections, and malaria, hinder nutrient absorption, increase energy demands, and worsen
malnutrition. These immediate factors often initiate faltering growth [37].

3.6. Children at Risk of Stunting
3.6.1. Faltering Growth

Faltering growth occurs when a child fails to gain weight at an expected rate. It is often
an early sign of poor nutrition and/or other underlying health issues and can be a precursor
to stunting if not addressed. Faltering growth is especially of concern in infants and young
children as it can impair growth and development, and recurrent episodes of faltering
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growth led to stunting [38]. From the Young Lives cohort, children who experienced
faltering growth (not stunted at age one year but stunted at age eight years) tended to
perform worse in cognitive achievement than children who were never stunted [24,39],
emphasizing the need for early life growth monitoring. The current WHO definition of
faltering growth provides a pragmatic approach to recognizing faltering growth in children
but lacks a timeframe for the period of faltering growth that excludes acute weight loss
typical of vomiting/diarrhea and neonatal weight loss [38]. An expert group has proposed
defining faltering growth as a fall in the weight-for-age z score of ≥1.0 that occurs over a
period of ≥one month and does not include the first two weeks after birth [38].

3.6.2. Wasting

Wasting or low weight-for-height is a form of acute malnutrition and reflects recent
weight loss or failure to gain weight due to insufficient food intake, infections, or other
health issues. Unlike stunting, which is a long-term process, wasting is typically a more
immediate response to nutrition and health crises. Wasting and stunting often occur to-
gether, but wasting can also be a temporary condition that might not result in long-term
stunting if corrected quickly. However, repeated episodes of wasting increase the likeli-
hood of stunting due to prolonged or repeated nutritional and health stresses [23,40–42].
As with stunting, wasting in the first 1000 days of life is linked to delays in fine motor
development (bringing objects to the mouth, eating with hands, and palmar grasp) and
cognitive milestones (smiling, following objects with the eyes, reacting to sound stimuli,
and social interaction) [23].

3.7. Dynamics of Stunted Growth in Children

Stunted growth in children signifies a failure to achieve age-appropriate linear growth.
Catch-up growth requires an accelerated growth rate beyond that of peers. If a normal
growing child of a certain age reduces their growth rate, the duration required to be
classified as stunted increases with age. For instance, if growth ceases at 12 months, stunting
occurs after nearly 6 months (at 17.7 months of age), whereas cessation at 36 months takes
13 months (at 49 months of age) to reach the same threshold (Figure 3) [36]. As children grow
older and fall further behind, the time required to achieve catch-up growth increases, and
complete recovery may become unattainable owing to limited growth potential. Prolonged
and accelerated growth necessitates long-term improvements in the child’s environment,
including consistent access to adequate nutrition and healthcare. Short-term interventions
are insufficient to ensure sustained catch-up growth and may result only in transient
improvements. This underscores the importance of early and sustained efforts to address
the factors contributing to stunting [43].

Based on Figure 3(1), the estimated number of months required for a child to become
stunted if growth occurs at a reduced rate, and Figure 3(2), the retrospective estimation
of the cumulative number of months a stunted child has spent growing at a reduced rate
prior to reaching the stunted condition. This would means if a child grows at 70% of the
standard rate starting at age 12 months, they may become stunted after 40 months, reaching
stunting at age 52 months. In contrast, if the child ceases growth entirely at age 12 months,
they may become stunted within 6 months, at 18 months of age. For a child diagnosed as
stunted at 12 months, they would have spent 10 months growing at 70% of the standard
rate to reach a HAZ < −2 SD. Alternatively, the same child would have spent 5 months
with no growth to be classified as stunted by 12 months. HAZ, Height-for-Age Z-score; SD,
standard deviation [43].
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3.8. Window of Opportunity

While catch-up growth can mitigate some of the negative consequences of stunting,
its effectiveness largely depends on the timing of intervention. The first 1000 days of life
represent a critical period for both physical and cognitive development. While weight
recovery is often achievable, height recovery is typically less complete, leaving stunted
children shorter than their peers despite reaching normal weight levels [39].

A longitudinal cohort study involving 8062 children from Ethiopia, India, Peru, and
Vietnam demonstrated that addressing stunting in early childhood can improve cognitive
and educational outcomes. Growth improvements beyond early childhood were associated
with better schooling outcomes and higher cognitive achievement at eight years of age,
compared with persistently stunted children [24]. Complementary evidence on Indonesian
children’s cognitive function suggests that the absence of catch-up growth following poor
early growth poses notable risks to cognitive development [44].

While the first 1000 days of life represent a critical window for intervention, targeted
nutrition and health programs for pre-primary and early primary school-aged children can
further mitigate the long-term effects of stunting. This evidence highlights the need for
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sustained, age-appropriate interventions to optimize both physical growth and cognitive
development in vulnerable populations [24].

3.9. Consequences of Stunting on Cognitive Function and Human Capital

Stunting affects not only physical growth but also has profound and long-term conse-
quences for cognitive function, intelligence, and educational outcomes. Stunting during the
first 1000 days of life is associated with reduced cognitive development, including lower
IQ scores [45,46]. Research suggests that severe stunting in the first 1000 days of life can
reduce IQ scores by approximately 11 points by the time these children reach eight years of
age compared to children who were never stunted [39].

Stunted children are more likely to experience delays in key cognitive domains, such
as language development, memory, learning capacity, and concentration, all of which
contribute to poorer academic performance [45,47]. Beyond academic challenges, stunted
children face a higher likelihood of social interaction difficulties, emotional challenges,
and behavioral problems. These cognitive and behavioral impairments often persist into
adulthood, limiting social mobility, economic opportunities, and overall quality of life [17].
Stunting can also affect motor skills and communication, significantly affecting long-term
learning potential and adaptability (Figure 4) [39].
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Childhood stunting has long-term implications on human capital, including impaired
physical growth, lower educational attainment, reduced workforce productivity, and de-
creased wages. In LMICs, childhood stunting costs private sector losses of at least USD
135.4 billion annually, equivalent to 0.01–1.2% of the gross domestic product, with the man-
ufacturing, garment, and food sectors being the most affected [48]. Conversely, every unit
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increase in HAZ in the first 1000 days of life is associated with a 0.22 SD improvement in
cognitive function among children aged 5–11 years [43], an additional 0.78 years of school-
ing [47], and higher reading (0.28 SD) and nonverbal cognitive test scores (0.25 SD) [47].
Investments in nutrition-specific interventions in LMICs yielded substantial economic
benefits, with benefit–cost ratios exceeding one and returns ranging from 100% to 8100%
for every dollar invested [48].

4. Insights from High-Performing LMICs
4.1. Stunting Prevalence and Progress in LMICs

In LMICs such as Nepal, Bangladesh, and Vietnam, the prevalence of stunting among
children under five years of age has historically been high, with rates exceeding 50%
in some regions three decades ago [49]. However, over the past 22 years, Nepal had
reduced stunting prevalence from approximately 55.8% in 2000 [25] to 26.7% in 2022 [29]; in
Bangladesh, it has declined from 54.7% to 26.4%, and in Vietnam from 41.5% to 19.3% [25].

Bangladesh also has made some progress towards the wasting reduction target. How-
ever, 9.8% of children aged < 5 years are still affected, which remains higher than the
Asia regional average of 8.9% [50]. Vietnam has also made progress, achieving a wasting
prevalence of 5.2%, which is lower than the regional average [51]. Recognizing this, these
countries have implemented many nutrition-based programs aimed at addressing the three
determinants of stunting.

4.2. Multisystem Approach to Combat Stunting

This review identified that a multisystem approach comprising nutrition-specific
and nutrition-sensitive programs is needed to address stunting and its complex causes
(Figure 5). While existing interventions have proven effective, the continuous influx of
at-risk children may place strain on the health system, necessitating upstream measures to
prevent faltering growth [37].
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Figure 5. A multisystem approach to stunting prevention and management.

The water tap and bucket analogy depicts the complexities of stunting and the need
for integrated strategies targeting both prevention and management. The at-risk population
represents children experiencing faltering growth, characterized by slower-than-expected
weight gain for age and sex. Prevention of stunting includes nutrition-specific interventions
and nutrition-sensitive interventions. Management of stunting primarily involves nutrition-
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specific interventions. Overflowing of the bucket signifies the health system’s inability to
manage the burden, emphasizing the need for upstream interventions [37].

Nutrition-specific programs directly address the immediate causes of malnutrition,
including undernutrition and micronutrient deficiencies, targeting both prevention and
management. Key interventions include micronutrient supplementation (e.g., iron, folic
acid, and vitamin A), promotion of optimal breastfeeding, complementary feeding practices,
nutrition intervention, supplementary feeding, and nutrition rehabilitation [6,20,52].

On the other hand, nutrition-sensitive programs indirectly address prevention by
tackling the intermediate and underlying causes of malnutrition. These programs integrate
nutrition goals into broader development sectors, including agriculture, education, social
protection, and WASH. By enhancing food security, improving access to clean water and
sanitation, promoting education, and providing social safety nets, these initiatives create
an enabling environment for addressing stunting [53].

4.3. Country-Specific Approaches to Stunting Reduction

Nepal has implemented various stunting reduction programs targeting children aged
< 5 years, strengthening multisectoral coordination, policy frameworks, and government
capacity to deliver nutrition services at both central and local levels. Community-based
interventions have increased early breastfeeding initiation, expanded vitamin A supple-
mentation, and improved dietary diversity among young children. Additionally, nutrition-
sensitive strategies, such as livelihood support and agricultural interventions, have con-
tributed to poverty reduction and household food security [25,54–58]. However, wasting
prevalence among children aged < 5 years remains high, possibly due to challenges such
as shortages of skilled human resources. This includes limited capacity among healthcare
workers to deliver effective nutrition counseling and supervision at health facilities, as
well as gaps in agricultural extension services that hinder the implementation of nutrition-
sensitive interventions [59,60].

Bangladesh has implemented a range of programs addressing both nutrition-specific
and nutrition-sensitive drivers to combat malnutrition and stunting. These initiatives have
integrated essential interventions such as micronutrient supplementation, maternal and
child nutrition services, food fortification, and school-based nutrition programs, alongside
broader efforts targeting food security, WASH practices, and BCC Behavioral Change
Communication; WASH, Water, Sanitation and Hygiene (BCC) [50,61–63]. Although the
multisectoral approach has contributed to improved nutrition outcomes, there were chal-
lenges such as limited coordination among stakeholders, gaps in implementation, and
resource constraints [64].

Vietnam has incorporated nutrition-specific and nutrition-sensitive strategies to ad-
dress malnutrition and stunting, including micronutrient supplementation, school milk
programs, and poverty reduction measures, to enhance food security and healthcare ac-
cess. Additionally, mass media campaigns and community health workers have driven
improvements in promoting female education and healthcare access [65–67]. However,
challenges persist, particularly among marginalized ethnic communities where stunting
rates remain stagnant, highlighting disparities in nutrition outcomes. Vietnam’s experience
underscores the importance of targeted, inclusive nutrition strategies to address both broad
and community-specific needs [68].

Table 2 summarizes the primary interventions assessed, while Table 3A–C provides
an overview of the key government-led stunting programs and their outcomes.
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Table 2. Key interventions in government stunting programs in Nepal, Bangladesh, and Vietnam
among children aged < 5 years.

Nepal Bangladesh Vietnam

Underlying determinants

Food security and food fortification
programs, BCC initiatives, multisectoral

collaboration
✓ [69–72] ✓ [55,61,62,73] ✓ [66,67,74]

Intermediate determinants

Community-based nutrition programs,
promotion of WASH practices,

healthcare worker training
✓ [69,70,72,75] ✓ [61,62,73] ✓ [66,68,74,76]

Immediate determinants

Micronutrient supplementation *,
exclusive breastfeeding, maternal and

child nutrition services †
✓ [69,70,72] ✓ [50,61–63] ✓ [74,77]

Supplementary feeding (i.e., milk
supplementation) ✓ [78] ✓ [66]

Management of childhood diseases ✓ [55,60,70] ✓ [79]

* i.e., providing vitamin A, iron-folate, iodine, zinc to children and pregnant women. † promoting appropriate
infant and young child feeding practices. Behavioral Change Communication (BCC); Water, Sanitation and
Hygiene (WASH).

Table 3. (A): Programs implemented by the Nepal government to address stunting; (B): Programs
implemented by the Bangladesh government to address stunting; (C): Programs implemented by the
Vietnam government to address stunting.

(A)

Programs Key interventions Key outcome measures

MSNP and MSNP-II (2013–2022) [51]

• To reduce stunting in children aged < 5
years to below 29% and wasting to below
5%.

• To enhance maternal and child nutrition
during the first 1000 days of life

• To strengthen coordination and
governance

Nutrition-specific [30]:

• IYCF practices
• Micronutrient supplementation
• Management of acute malnutrition

through nutrition rehabilitation centers

Nutrition-sensitive [30]:

• Agriculture and food security initiatives
• WASH programmes
• Education and social protection

measures

• Achieved its stunting reduction target,
lowering prevalence to 26.7%; however,
12.0% of children under five remain
affected by wasting [25,30,57]

• Improved management and delivery of
nutrition programs [55]

• Improved policies, strategic plans, and
strengthened multisectoral coordination
at national and local levels [55].

FCHV Programme (launched in 1988)

• To extend healthcare services by
engaging local women to deliver
nutrition education and interventions in
remote communities [69]

Nutrition-specific [55]:

• Micronutrient supplementation
• IYCF promotion
• Management of acute malnutrition
• Maternal and child nutrition education

Nutrition-sensitive [55]:

• WASH activities
• Community mobilization and advocacy

• Achieved 95% biannual vitamin A
supplementation coverage for children
aged 6–59 months [69]

• Increased early initiation of
breastfeeding (within the first hour) from
18% in 1996 to 55% in 2016 [69]

• Distributed over 818,000 packets of oral
rehydration solution to treat diarrheal
cases in children aged < 5 years [69]

• Reached 84% deworming coverage by
2006 [69]
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Table 3. Cont.

(A)

Programs Key interventions Key outcome measures

Suaahara Project (2011–2016) [72]

• To improve maternal, infant, and young
child nutrition

• To enhance household food security
• To strengthen health service delivery

Nutrition-specific:

• Exclusive breastfeeding and
complementary feeding

• Growth monitoring and promotion
• Nutrition rehabilitation and

management of acute malnutrition

Nutrition-sensitive:

• Agriculture and food security
• WASH practices
• BCC

• Raised the proportion of children aged
6–23 months receiving a minimally
acceptable diet from 23% in 2011 to 59%
in 2015· Improved dietary diversity, with
the percentage of children aged 6–23
months consuming foods from at least
four food groups rising from 47% to 60%
in 2015· Increased the prevalence of
exclusive breastfeeding among children
aged < six months from 46% to 69% in
2015· Supported Dalit families in target
districts, allowing them to earn an
additional average of USD 3500 per year
(2014–2015) through surplus vegetable
and poultry sales

BCC, Behavioral Change Communication; FCHV, Female Community Health Volunteer; IYCF, Infant and Young Child Feeding; MSNP,
Multisectoral Nutrition Plan; WASH, Water, Sanitation, and Hygiene.

(B)

Programs Key interventions Key outcome measures

The National Nutrition Services (established
in 2011) [61,62]

• To integrate nutrition services into
primary healthcare by prioritizing
malnutrition prevention and treatment

Nutrition-specific:

• Micronutrient supplementation
• IYCF
• Management of severe acute

malnutrition

Nutrition-sensitive:

• School nutrition programs
• BCC
• Training of healthcare providers and

community workers to deliver nutrition
services

• Improved micronutrient status,
breastfeeding rates among infants aged
0–6 months

• Improved nutritional awareness
• Formulation of national guidelines and

policies to support nutrition
interventions

NPAN and NPAN 2 (1997; 2016–2025)

• NPAN adopted a multisectoral approach
to address malnutrition, involving
health, agriculture, education, and social
welfare sectors [59]

• Expanding on NPAN, NPAN2 targets a
reduction in stunting from 36% to 25%
among children aged < 5 years by 2025
[61]

Nutrition-specific:

• Micronutrient supplementation
• Therapeutic feeding
• IYCF practices
• Food fortification
• Maternal nutrition support

Nutrition-sensitive:

• Food security and agriculture
• WASH practices
• Education and awareness campaigns
• Social safety nets *
• Policy development

• Improvement in the overall nutrition
status of its population [62]

• Notable progress has been made in
reducing stunting prevalence, with 2022
data indicating a rate of 26.4% [25]

• Increased government-led coordination
mechanisms at national and sub-national
levels [79]

New School Milk Program (launched in 2023)

• To enhance child health while improving
school attendance and local dairy sector
development [78]

Nutrition-specific:

• Provision of safe and nutritious milk to
60,000 primary school children across
300 schools [78]

• While specific data on the New School
Milk Programmes’ impact on nutrition
and stunting rates in Bangladesh is not
yet available, school milk programs in
other countries have been shown to
support better health and educational
outcomes [78]

* Providing food or cash assistance to vulnerable populations to reduce food insecurity. BCC, Behavioral Change Communication; IYCF, Infant and
Young Child Feeding; NPAN, National Plan of Action for Nutrition.



Children 2025, 12, 641 13 of 19

Table 3. Cont.

(C)

Programs Key interventions Key outcome measures

National Nutrition Strategy (2011–2020) [74]

• To improve nutritional status suitable to
each target group, locality, region, and
ethnic group

Nutrition-specific:

• Micronutrient supplementation
• Promotion of exclusive breastfeeding
• Therapeutic feeding programs

Nutrition-sensitive:

• Promotion of food security
• WASH practices
• Integration of nutrition into agriculture,

education, and social protection policies.

• Contributed to reduction in stunting
prevalence among children aged < 5
years from 29.3% in 2010 to 19.6% in 2020

• Rate of chronic energy deficiency in
women of reproductive age declined
from 18.5% in 2010 to 9.5% in 2020

• Achieved the strategy’s target by
reducing the proportion of households
with low energy intake (below 1800 kcal)
to 5% by 2020

National School Milk Program

• To improve nutrition and enhance the
growth of primary school children
through daily milk consumption [66]

Nutrition-specific:

• Provision of milk *

Nutrition-sensitive:

• Educational campaigns
• Financial subsidy of milk for low-income

families and ethnic minorities

• Schoolchildren receiving milk showed a
statistically significant greater increase in
weight (3.19 vs. 2.95 kg; p < 0.001) and
height (8.15 vs. 7.88 cm; p = 0.008),
compared to those not receiving milk
[66]

• Improved children’s nutritional status
and increased community awareness of
the benefits of regular milk consumption
for child development [66]

Hunger Eradication and Poverty Reduction
Program (initiated in 1992)

• To reduce hunger and poverty, key
contributors to malnutrition and
stunting [65]

• Incorporated economic reforms and
investments in child health and family
planning [65]

Nutrition-sensitive:

• Substantial allocation of the health
budget to nutrition initiatives [65]

• Reduction in household poverty rate
from 14.2% in 2010 to 8% in 2013 [65]

• Achieved its Millennium Development
Goal of reducing poverty by half, 10
years ahead of the UN’s 2015 target [65]

* Fortifying milk with essential nutrients. UN, United Nations; WASH, Water, Sanitation, and Hygiene.

5. Approaches to Managing Stunted Children
Although the government programs primarily focused on stunting prevention, several

interventions may also help mitigate the effects of stunting in already affected children
by promoting catch-up growth and addressing nutritional deficits. One key strategy is
supplementary feeding; A quasi-experimental study in Indonesia found that supplementary
feeding significantly increased both height and weight in stunted toddlers, indicating its
effectiveness in promoting growth recovery [80]. Similarly, a systematic review evaluating
supplementary feeding interventions in disadvantaged children aged three months to five
years reported improvements in health and well-being, particularly among those who were
poorer and less well nourished [81].

Dairy may be beneficial due to its high digestibility-corrected amino acid score, which
helps close amino acid gaps common in monotonous diets as seen in Africa and Asia,
and poorer populations that are more susceptible to infections [82]. It uniquely stimulates
plasma insulin-like growth factor 1, promoting amino acid uptake and growth. Additionally,
dairy is calorie-dense and rich in essential micronutrients and calcium, which support bone
length and strength [35,83]. Its nutrient density, taste, and familiar texture make it well
suited for young children with small stomachs who struggle to consume large quantities
of nutrient-sparse foods [83]. Dairy consumption has been lined to faster growth in early
childhood [84,85].

In addition to supplementary feeding, nutrition rehabilitation has also demonstrated
positive outcomes for stunted children. A study conducted in eastern Nepal followed chil-
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dren discharged from a nutritional rehabilitation center for one year, revealing significant
catch-up growth with greater weight and height gains compared to control groups [86].

6. Suggested Interventions Addressing the Determinants of Stunting
Through the analysis of successful stunting reduction efforts in the three high-

performing countries, this review identified potential program strategies applicable to
countries with similar challenges.

6.1. Underlying Determinants (Socioeconomic Factors)

Sustained stunting reduction requires strengthened multisectoral coordination and
governance through the expansion of national nutrition policies. Effective intervention
depends not only on well-designed initiatives but also on documented policies and strong
government commitment to ensure scalability and sustainability. All three countries have
demonstrated this commitment through decades of continuous national programs. For
instance, Nepal’s Multisector Nutrition Plan (2013–2022) and Bangladesh’s National Plan
of Action for Nutrition (2016–2025) reflect long-term investment in nutrition governance.
Similarly, Vietnam’s National Nutrition Strategy (2011–2020) addresses the triple burden
of malnutrition (undernutrition, overnutrition, micronutrient deficiencies) through robust
governance and multisectoral coordination [30,61,87–90]. The Scaling Up Nutrition (SUN)
movement, a global initiative launched in 2010 to combat malnutrition, highlights that
governance buy-in, supported by strong policies and adequate resource allocation, is
crucial for impactful interventions [87,91]. Policies should focus on poverty alleviation,
food fortification, and equitable access to healthcare and education [89]. Sustained advocacy
efforts involving communities, schools, and policymakers are key to maintaining political
commitment and resource allocation over the long term.

6.2. Intermediate Determinants (Health, Environment, and Community Factors)

Enhancing sanitation infrastructure to eliminate open defecation, a prevalent issue in
many LMICs, is critical for reducing stunting by minimizing exposure to enteric infections
and improving overall child health. Expanding and training healthcare volunteers can
strengthen maternal and child health services, ensuring greater access to prenatal care,
immunization, and nutrition support. Additionally, scaling up school feeding and milk
supplementation programs, combined with integrating nutrition education into the cur-
riculum, can promote adequate childhood nutrition while fostering lifelong healthy eating
habits, ultimately contributing to sustained reductions in malnutrition and stunting [49,92].

6.3. Immediate Determinants (Nutrition and Health Factors)

Micronutrient supplementation and supplementary feeding for pregnant women and
children, are essential for addressing nutrient deficiencies that impact fetal and early child-
hood growth. Strengthening exclusive breastfeeding promotion through BCC strategies
can enhance breastfeeding practices, improving infant nutrition and immune protection.
Additionally, management of childhood illnesses is crucial for reducing the burden of
diarrheal diseases and infections, which significantly contribute to faltering growth. These
interventions collectively support optimal early childhood development and help mitigate
the immediate determinants of stunting.

7. Conclusions
Addressing stunting in children aged < 5 years requires comprehensive, multisectoral

strategies that target the underlying, intermediate, and immediate determinants of growth
failure. This review highlights insights from Nepal, Bangladesh, and Vietnam, where sus-
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tained government commitment, robust policy frameworks, and coordinated interventions
have significantly reduced stunting.

Governance buy-in and long-term policy support are crucial for sustainable progress,
with a focus on food fortification, poverty alleviation, healthcare access, and education.
Improving sanitation infrastructure and promoting hygiene practices are essential for mini-
mizing exposure to enteric infections, which are key intermediate determinants of stunting.

Nutrition-specific interventions, such as micronutrient supplementation and breast-
feeding promotion, address immediate determinants by directly enhancing maternal and
child nutrition. These interventions are particularly vital during the first critical 1000 days
of life, when growth and cognitive development are most sensitive to nutritional and
environmental influences.

Lessons from the above-mentioned countries underscore the importance of coordi-
nated community-based approaches that link nutrition goals with broader social and
healthcare strategies. Adapting these successful models to local contexts can support
both prevention and management of stunting, ultimately fostering healthier and more
resilient populations.
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