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ABSTRACT1

The Disease Control Priorities series has increasingly addressed the health and 
development of school-age children and adolescents across its four editions, 
recognizing the growing momentum of support for national programs and a 
growing understanding of the underlying science and economics in this area. This 
chapter continues that focus by exploring how countries have adopted national 
school-based health and nutrition programs and providing the latest update on the 
value-for-money choices that policy makers can make in the context of the health 
and development of school-age children and adolescents.

The authors dedicate this chapter to Professor George C. Patton, MB, BS, MD, FAAHMS, 
whose research as an adolescent psychiatrist and psychiatric epidemiologist improved 
the health of adolescents around the globe. His contribution to global health was defined 
by the 2016 Lancet Commission on Adolescent Health and Wellbeing, a seminal body of 
work he led that has galvanized investments and a surge of research interest in adolescent 
health and well-being. He served as an editor of the Disease Control Priorities, third 
edition’s Child and Adolescent Health and Development volume, and it is thanks to his 
leadership that the volume emphasized adolescence as a unique developmental stage 
within the life course. If his life had not been cut short, he would certainly have been part 
of the team contributing to this chapter in the fourth edition of Disease Control Priorities. 
He was a friend and colleague to many authors of this chapter, and we remember him not 
only for his academic contributions but also for his collaborative approach and the sincere 
interest he showed in mentoring early career researchers.
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INTRODUCTION

The Disease Control Priorities (DCP) series was created to help guide policy makers 
in making value-for-money choices to improve the human condition in low-
resource settings. The DCP series was introduced as a more in-depth companion 
to the influential World Bank World Development Report 1993: Investing in Health, 
which pointed to the possibility for focused investments in health to advance human 
welfare more rapidly than could income growth alone. Since then, the DCP analyses 
have been revisited approximately every 10 years to update that guidance. The first 
and all subsequent editions have addressed health and development of school-age 
children and adolescents. This chapter continues that theme and provides the latest 
update on the value-for-money choices that policy makers can make in the context 
of the health and development of school-age children and adolescents.

The first edition of DCP (DCP1), also published in 1993, raised the importance of 
good health for development during school age and adolescence in the context of 
the ubiquitous yet underrecognized importance of helminth infection in school-age 
children, and how simple, safe, and low-cost interventions could affect cognition, 
education, and development in ways now recognized as important for human capital 
(Warren et al. 1993). One important conclusion then was that major health and 
development returns could be achieved by addressing health insults that occurred 
at key stages in human development, especially if those health issues were prevalent 
across a population.

A look back across the 30 years of publishing DCP provides insights into 
the evolution of school health and nutrition programming as a health and 
development intervention. Implementation science suggests that it takes 
an average of 13–17 years for an area of research investigation to influence 
programming (Grant et al. 2000; Grant et al. 2003; Morris, Wooding, and Grant 
2011), so the DCP editions, published at approximately 10-year intervals, should 
help illustrate how earlier ideas were translated into policy.

As the DCP series has evolved over the past 30 years, so has the interest in cost-
efficient approaches to improve the well-being and development of school-age 
children and adolescents (figure 20.1). The second edition (DCP2), published in 
2006, expanded the scope to include dedicated chapters on school-based health and 
nutrition as well as on adolescent health programs. The expanded footprint reflected 
the growing strength of evidence that schools can safely deliver routine health 
interventions as well as a recognition that the Millennium Development Goals had 
increased enrollment in primary schools to nearly universal, enhancing the cost-
efficiency of using schools as a platform to reach a substantial majority of school-age 
children (Bundy et al. 2006; Hotez et al. 2006; Lule et al. 2006). That period saw 
increasing development partner interest in the topic: for example, in 2006 the World 
Health Organization created its first department for neglected tropical diseases, 
which prioritized school-based deworming for the reasons expanded upon in DCP1 
and DCP2; and in 2009 the World Bank published a report on the developmental 
value of investing in the health and nutrition of school-age children. That report, 
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Rethinking School Feeding, was associated with a renaissance in interest in national 
school health and nutrition programs, best documented for China and the Russian 
Federation (Bundy et al. 2009).

DCP3, published between 2015 and 2018, for the first time dedicated an entire 
volume to the health and development of children and adolescents (Bundy, de Silva, 
Horton, Jamison, and Patton 2017), supported by other relevant chapters across 
the broader nine-volume series focused on the well-being of schoolchildren. A key 
conclusion from DCP3 was the endorsement of the prevailing view that investment 
in the “first 1,000 days”—the period spanning conception to two years of age—is 
crucial for survival and to lay the foundation for subsequent healthy development. 
Moreover, that continuing investment through the “next 7,000 days”—or through 
to the early 20s—is essential to sustain and build upon the gains achieved from 
earlier intervention and to secure well-being into adult life and for the next 
generation (Bundy, de Silva, Horton, Patton et al. 2017; Gray et al. 2022). That 
conclusion has increasingly been adopted as a mainstream view, for example in the 
Non-Communicable Disease Risk Factor Collaboration published in 2020, which 
recommends that “global and national nutrition and health programmes should 
extend to children and adolescents in school years to consolidate gains in children 
younger than 5 years and enable healthy growth through the entire developmental 
period” (Rodriguez-Martinez et al. 2020, 1512).

The historical treatment of school health and nutrition in the DCP series suggests a 
growing momentum of support for national programs and a growing understanding 
of the underlying science and economics in this area. This chapter moves beyond 
the narrative of school health and nutrition as a specific intervention area to explore 
how countries have adopted such interventions to develop broader system-level 
approaches to improve the well-being of the learner.

This chapter is organized in three sections. The first section explores changes 
in research focused on the next 7,000 days and spotlights how new evidence on 
biological changes during school age and adolescence1 informs investments to 
strengthen human capital formation. The second section summarizes the decade 
of growth of school health and nutrition programs globally and looks at the way 
interest has expanded in development and normative agencies, as evidenced by 
new publications offering guidance in this area. The second section also explores 
the extraordinary momentum from governments, largely in response to school 
closures during the COVID-19 pandemic, and best illustrated by the more than 
100 countries that have created the School Meals Coalition. That coalition has the 
twin aims of reopening schools and rebuilding more resilient school-based health 
systems; within 24 months it restored global school health and nutrition programs 
to levels seen before the COVID-19 pandemic and dramatically increased coverage 
even in low-resource countries, notably Benin, Honduras, and Rwanda. The final 
section of the chapter explores the subsequent programmatic performance of the 
school-age package proposed in DCP3 and updates the policy guidance for each 
intervention in light of programmatic experience.
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In line with the DCP series generally, this chapter does not intend to replicate 
textbooks and technical guidelines on these issues. The chapter focuses specifically 
on a package of school-based interventions and how that package has, or has not, 
been delivered as part of government programs.

ADVANCES IN THE CONCEPTUAL UNDERSTANDING OF SCHOOL 
HEALTH AND NUTRITION SINCE DCP3

Research and investment over the first 8,000 days have historically focused on 
children under five years, leaving older children and adolescents largely neglected. 
This section explores how that bias in research has changed since 2000 and the 
emerging efforts within nutrition and elsewhere to better account for school-age 
children and adolescents in research. This section also distills nuanced and advanced 
understandings of human development and nutrition over the first 8,000 days, and 
it makes the case for delivering well-timed school health and nutrition interventions 
during this developmental period.

A Historically Neglected Area of Research

A significant conclusion from DCP3 is that both research and investment for 
children concentrate on children younger than five years, with a concomitant 
relative absence of research on the needs of older children and adolescents. 
A DCP3 review of publications by subject age on mortality, cause of death, 
and health for children and young people over the age range 0–19 years shows 
a severe bias in publications between 2005 and 2016 toward children under 
5 years, with 99 percent of publications in Google Scholar and 95 percent in 
PubMed databases focusing on that age range (Bundy, de Silva, Horton, Patton 
et al. 2017).

Revisiting the same issues using more detailed search questions and databases 
confirms that the youngest children are the priority subjects for research 
and that school-age children are neglected but also reveals a more nuanced 
story. Overall between 2001 and 2020, the number of publications per year on 
subjects in the age range of 0–19 years showed a sustained increase for all four 
age quintiles and topic areas (figure 20.2). As found by the review published in 
DCP3, most publications focus on children under age 5 but with a declining, 
and possibly accelerating, trend in the proportion of publications on that 
youngest quintile and a rising trend for publications on older adolescents (15–
19 years). Overall, some 50–80 percent of all publications focus on children 
under 5 years, and some 20–40 percent on older adolescents, confirming yet 
again that school-age children and young adolescents are the most neglected 
in all research on young people. One might conclude that efforts to stimulate 
research on adolescence, such as the 2011 State of the World’s Children focused 
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on adolescence (UNICEF 2011) and the Lancet Commission of 2016 (Patton 
et al. 2016), have contributed to more research on older adolescents but that 
school-age children remain extraordinarily underrepresented.

Figure 20.2  Number of Publications on Subjects in Age Range 0–19 Years, by Age Cohort and Year Range, 2001–20
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Source: Original figure created for this publication.

Note: The figure shows data for health, based on a search of three Ovid databases: Embase, Global Health, and Medline.

The neglect of research on school-age children and young adolescents is hard 
to reconcile with their numerical and developmental importance to the overall 
population, particularly in low-income settings. As shown in figure 20.3, school-
age children and adolescents constitute nearly 40 percent of the population in 
Sub-Saharan Africa, where the median age of the population is often less than 
20 years. In Europe and North America, where the median age exceeds 40 years, 
the cohort represents 16–18 percent of the population but nevertheless is the 
source of future human capital in those populations.2 Demographic projections 
suggest that Sub-Saharan Africa will retain its youthful age structure through 
2030, whereas declining or stagnant fertility rates in countries like Brazil, China, 
and India will result in school-age children and adolescents accounting for a 
shrinking proportion of the overall population (UN DESA 2015). The latter 
settings will require continued high levels of public sector investment in the next 
generation of school-age children, adolescents, and youth to sustain the social 
safety net for an aging population.
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Figure 20.3  Proportion of School-Age Children and Adolescents in the Population, Selected Regions, 2022
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Source: United Nations Population Division, UN Population Division Data Portal, https://population.un.org/dataportal/home (accessed January 16, 
2023).

Nutrition studies provide an example of how the age-specific pattern of research 
neglect has affected practice and how the scientific community has begun reacting 
to address that neglect. The closure of schools during the COVID-19 pandemic 
and the subsequent global focus on rebuilding systems to support the well-being of 
schoolchildren spotlighted the near absence of nutrition and dietary indicators for 
school-age children and adolescents, among other areas, such as for well-being and 
mental health (Khan et al. 2022; Tzioumis and Adair 2014; Tzioumis et al. 2016; 
Wrottesley et al. 2023). Consequently, the US National Institutes of Health convened 
global nutritionists around the Biomarkers of Nutrition for Development-Knowledge 
Indicating Dietary Sufficiency (BOND-KIDS) project3 in 2022, and concluded:

[The nutrition community has focused] considerable attention on the most vulnerable 
groups and critical periods of human development, starting with the “first 1,000 days” 
covering pregnancy and the first two years of life. However, another critical period of 
development, the “next 7,000 days” extending from age 2 through age 21, has received 
less attention in terms of efforts to inform our understanding of the role of nutrition in 

https://population.un.org/dataportal/home�
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the health and development of children. While significant effort has gone into providing 
nutrition support to school-aged children (particularly via school-based programs), 
this lack of evidence has constrained our ability to assess the functional impact of these 
programs on health and development (Raiten et al., 2024).

Similarly, the Nutrition Society, based in the United Kingdom, identified the 
same gap in available guidance and technical support to ensure quality nutrition 
interventions for school-age children and created two special interest groups in 
2022 to help strengthen research on neglected age groups. The work of those efforts 
aligns with the recommendations of the Non-Communicable Disease Risk Factor 
Collaboration, which identified heterogeneous age trajectories and time trends of 
height and body mass index in late childhood and adolescence across 200 countries 
between 1985 and 2019, suggesting the need to rethink nutrition guidelines targeted 
to school-age children and adolescents (Rodriguez-Martinez et al. 2020). At the 
same time, The Lancet published a series on adolescent nutrition, which brought 
attention to the previous failure of the nutrition and health communities to come 
together (Patton et al. 2022).

The important new developments in nutrition are being mirrored in other research 
areas focused on school-age children, including eye health, physical exercise, 
mental health, and menstrual health. Any detectable effect of such research on the 
publication of evidence, however, will inevitably take some years.4

Recognition of the Developmental Importance of the “Next 7,000 Days”

Three main phases crucial to health and development occur during ages 5–19 
years, and each requires condition-specific and age-specific responses (Bundy, 
de Silva, Horton, Patton et al. 2017). Children in middle childhood, ages 
5–9, undergo steady physical growth and development of sensorimotor brain 
functions. Younger adolescents, ages 10–14, experience their second most 
rapid period of linear and brain growth, allowing for interventions to support 
optimal physical growth and development of lifelong health and nutrition habits. 
During puberty (usually between ages 8 and 16), young people usually gain 
15–25 percent of adult height and 50 percent of adult weight, with the potential 
of overcoming growth deficits from early childhood. In older adolescents, ages 
15–19, and young adults, ages 20–24, areas of the brain that are important for 
social development mature and adolescents establish lifelong behaviors, offering 
opportunities to mitigate risk-taking and socio-emotional behaviors (Bundy and 
Horton 2017; Orben, Tomova, and Blakemore 2020).

Recent studies of human development and nutrition further emphasize the 
opportunity to intervene during this developmental period (Raiten et al. 2024). 
For example, middle childhood is marked by the activation of the adrenal glands, 
which have an effect on brain development along sexually differentiated trajectories 
and on many of the psychological changes of this phase (Del Giudice 2018). Periods 
of rapid growth, especially the adolescent growth spurt, are sensitive to increased 
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nutrient requirements to support cell replication, differentiation, and expansion 
(figure 20.4). Children with particular vulnerabilities—including the estimated 
240 million children globally with physical, developmental, behavioral, or sensory 
impairments—may experience challenges to their development and so can benefit 
from additional attention and intervention (UNICEF 2021).

Figure 20.4  Developmental Stages Sensitive to Intervention across the First 8,000 Days of Life
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Adjusted difference in counts per minute (95% CI)

Age (years)

0

–100

–200

–300

–400

–500

c. Physical activity

2–
40

5–
6

7–
8

9–
10

11
–12

13
–14

15
–16

17
–18

Total volume
Gray matter

White matter
Glucose consumption

Age (years)

Change in brain composition with age
(white vs. gray matter relative to
volume at age 7 years)

Percent of resting
metabolic rate

0

Male velocity
Male height

Female velocity
Female height

Age (years)

Height velocity (cm per year) Height (cm)

20

250

200

150

100

50

0

25

20

15

10

5

0

a. Brain development b. Linear growth

5 10 150 5 10 15 20
20

30

40

50

60

70

Sources: Bogin 1999, figure 5 (linear growth); Cooper et al. 2015, figure 1 (physical activity); Giedd and Rapoport 2010, figure 1 (brain development); 
Kuzawa et al. 2014, figure 1 (brain development).

Note: The composite graphs in this figure illustrate the multiple changes with age in organ function and size and in physical activity. All scales 
are relative and illustrative. The individual parameters were measured using different units: brain region volumes were measured in cubic 
centimenters (cm); glucose consumption as a percentage of resting metabolic rate; and total physical activity as accelerator counts per minute 
(cpm). CI = confidence interval; cm = centimeters.
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Throughout the first 8,000 days of life, and not only during the first 1,000-day 
period, children and adolescents have high and sustained energy expenditure 
well above adult levels, and a concomitant demand for a nutrient-dense diet 
(Pontzer et al. 1979). That pattern changes continuously after age 5 years and 
well into the 20s, with physical activity declining and sedentary time increasing 
at rates that are gender-dependent but nevertheless with energy demands that 
remain above later levels (Cooper et al. 2015). A more nuanced understanding 
of human biology and behavior should inform the design of age-specific 
school-based health and nutrition interventions, including those intended 
to prevent and control overweight and obesity of school-age children and 
adolescents and into adulthood.

New Understanding of the Central Contribution of Well-Being at School Age to 
Human Capital Accumulation

Schools offer the opportunity to reach a majority of children with school-based 
or school-linked health services, thereby reducing implementation costs and 
maximizing cost efficiency by building on existing infrastructure and systems 
(Baltag and Saewyc 2017). Incorporating health and nutrition education into 
school lessons can also amplify health services within national education sector 
plans (Bundy, Schultz, et al. 2017). Although countries have yet to meet the 
goal of universal primary education, first set in 1980, global access to education 
has never been higher. The out-of-school rate among children of primary 
school age has halved globally from 19 percent in 2000 to 9 percent in 2020 
(Dharamshi et al. 2022). Attendance among children and adolescents of primary 
and secondary school age (about 6–17 years) has reached an estimated 84 percent 
worldwide and continues to rise.5

The sustained increase in primary and secondary school enrollment, together 
with the young demographic in low- and lower-middle-income countries 
(map 20.1), suggests that schools remain the most efficient platform for reaching 
a majority of school-age children and adolescents. Despite that potential, 
addressing the needs of children who are frequently excluded from schools, 
such as children with disabilities, and those who prematurely end schooling will 
require additional efforts.
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Targeting investments to children and adolescents presents an opportunity to 
grow human capital and contribute to economic prosperity and global stability 
in high- and low-income countries alike (Gatti et al. 2018). The Human Capital 
Index (HCI), introduced by the World Bank, shows that 70–80 percent of 
the wealth of high-income countries is attributable to human capital but that 
shares can be as low as 30–40 percent in low-income countries. Of the 30 
countries with the lowest global rankings in terms of human capital, 25 are on 
the continent of Africa (Lange, Wodon, and Carey 2018; World Bank 2019). 
Countries with low rankings on the HCI suffer a double deficit: their young 
people are less able to achieve their full potential as adults, and the countries 
are less likely to realize the potential contribution of their human resource to 
national development and growth.

A key conclusion from DCP3 and several subsequent analyses was that the 
condition of learners is essential to their learning, and that the well-being of 
students is essential to the creation of human capital, through direct effects 
on cognitive engagement and indirect effects such as incentivizing attendance 
at school (Global Financing Facility 2021a; Schultz, Appleby, and Drake 2018; 
UNESCO 2023). That issue remains important today because, although school 
enrollment has increased worldwide over the past decades, low and stagnant 
learning levels persist in many low- and middle-income countries (Angrist et al. 
2021; Gatti et al. 2018; Pritchett 2013). A recent and growing evidence base 
identifies reforms that can improve both schooling and learning (Angrist et al. 
2025). Learning-adjusted years of schooling—a new unified metric that captures 
the health, education, and nutrition status of school-age children—helps quantify 
that benefit, and recent research suggests that some health interventions can 
improve cognitive skills and education outcomes by a similar order of magnitude 
as more direct education interventions (Angrist et al. 2023; Angrist et al. 2025) 
(figure 20.5). Those findings, together with findings from recent studies on the 
effect of school meals on learning outcomes, suggest that investments in school 
health and nutrition can significantly leverage the current interventions in 
education (Aurino et al. 2023; Chakraborty and Jayaraman 2019). The mental 
health and well-being of the learner, and how school health gains can help 
boost learning outcomes, have become an important new area of research into 
transforming education interventions.
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Figure 20.5  Cost-Effectiveness Comparison of Selected Education Interventions and School-Based Malaria 
Chemoprevention in Enhancing Cognitive Skills and Education Outcomes

Giving information on education benefits, costs, and
quality (N = 2)

School-based malaria prevention (N = 6)

Interventions to target teaching instruction by learning
level, not grade (in or out of school) (TaRL) (N = 9)

Structured lesson plans with linked materials and
ongoing teacher monitoring and training (N = 4)

Community involvement in school management (N = 7)

Health products: sanitation, vitamin A,
deworming (N = 3)

Teacher accountability and incentive reforms (N = 3)

Giving merit-based scholarships to disadvantaged
children and youth (N = 4)

Targeted intervention to reduce travel time to schools
(N = 4)

ECD (N = 10)

School choice and PPP (N = 1)

Cash transfers (N = 6)

Additional inputs alone (textbooks, class size, grants,
libraries, and so on) (N = 17)

General-skills teacher training (in-service) (N = 3)

0 3 10
LAYS gained per US$100 spent (log)

20 50 150

Source: Adapted from Angrist et al. 2025.

Note: Angrist et al. (2025) include over 150 impact evaluations grouped into various categories, ranging from “additional inputs (such as 
grants to schools, and computers)” to “early childhood development.” The blue box and whisker plot emphasize the cost-effectiveness of a 
school-based health intervention, in this case to prevent malaria, compared to more traditional education interventions. ECD = early childhood 
development; LAYS = learning-adjusted years of schooling; PPP = public-private partnership; TaRL = Teaching at the Right Level.

Wider Adoption of a Multisectoral Approach to Strengthen Human Capital

Recent research suggests that school health and nutrition programs can offer 
substantial spillover effects that extend beyond the education and health sectors. 
This subsection explores the benefits to three sectors: gender empowerment, social 
protection, and the local agricultural economy. On gender, school meals both 
improve girls’ attendance and can be an enabling factor for adolescent girls to 
remain in school. Each additional year of schooling has protective benefits for future 
generations: the longer girls remain in school, the later women begin childbearing, 
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which lowers the risk of child mortality. Effects are robust even in the absence of 
learning outcomes, and the effects are stronger with improved levels of education 
quality (Oye, Pritchett, and Sandefur 2016).

School health and nutrition also have strong implications for social protection. 
Because the poorest and most marginalized children often have the most to gain 
from targeted education and health interventions (Marmot et al. 2008), 73 percent 
of national school health and nutrition programs have a social safety net role as one 
of their explicit objectives (Singh, Park, and Dercon 2014). School meals as a form of 
social assistance have historically been introduced or scaled during periods of social 
or economic shocks. In India, for instance, the midday meals scheme compensated for 
the negative impacts of drought on nutritional outcomes of children (Singh, Park, and 
Dercon 2014). In conflict-affected settings, school meals can increase participation 
in school and reduce the need for school-age girls to join the labor market by 
10 percentage points more than general food assistance (Aurino et al. 2018).

Local agriculture, particularly for women and smallholder farmers, can enjoy major 
returns from school meals programs through local purchase and stable demand, 
which explains why the agriculture sector leads school meals programs in some 
countries. For example, the US federal school meals program emerged in the 1930s 
recession as a market stimulus, and the US Department of Agriculture continues 
to lead the program today (Radday 2020). Home-grown school feeding programs, 
which rely on domestically sourced food, can support food sovereignty, offer 
nutritious diets to students, trigger improved access to nutritious food for other 
community members, and create local jobs (Gelli et al. 2020). A recent survey finds 
that school meals programs create 1,000–2,000 jobs for every 100,000 children fed, 
with most jobs held by women (WFP 2023).

STRENGTHENING OF NATIONAL SCHOOL HEALTH AND NUTRITION 
PROGRAMS AND POLICY GUIDANCE SINCE DCP3

This section explores the significant expansion of national school health and 
nutrition programs over the past decade, and the breadth of policy tools and 
multisectoral programmatic guidance to support priority setting in this area. 
This section also follows the emergence of a global coalition that emerged from 
the COVID-19 pandemic with the goal of restoring school health and nutrition 
programs to prepandemic levels and to increasing their scale and quality.

A Decade of Expansion of National School Health and Nutrition Programs

National school health and nutrition programs have undergone a sustained decade 
of growth, with many delivering practical and affordable interventions at scale. 
By 2020, nearly every country in the world offered some form of school-based or 
school-linked health service to improve the physical health and nutritional status 
of school-going young people. More than 100 countries offered school-based 
vaccination programs, nearly all countries integrated health education into their 
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curriculum, and more than 450 million school-age children have been dewormed 
every year in schools in low- and middle-income countries, with some 3.3 billion 
school-based deworming treatments delivered since 2010 (Baltag, Pachyna, and Hall 
2015; Montresor et al. 2020; UNESCO 2023).

Those changes have been tracked longitudinally with the Systems Approach for 
Better Education Results (SABER) policy tool developed by the World Bank in 2010 
to help countries respond to the 2008 food, fuel, and financial crisis (World Bank 
2013). That tracking role intensified in 2013 when the United Nations (UN) World 
Food Programme (WFP) adopted SABER to provide targeted technical assistance to 
strengthen the relevant systems, policies, and implementation capacity as countries 
progress toward national programmatic ownership (WFP 2013). At least 81 SABER 
School Health and School Feeding surveys have now been conducted across 
59 countries, with 32 percent of those exercises conducted in low-income countries 
and 49 percent in lower-middle-income countries (Schultz et al. 2024)—figure 20.6.

Figure 20.6  Cumulative Number of SABER School Health and Feeding Surveys, 
Sub-Saharan Africa and the Rest of the World, 2012–23
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Note: Figure shows the cumulative number of Systems Approach for Better Education Results (SABER) 
School Health and School Feeding exercises completed since 2012 globally and in Sub-Saharan Africa 
(SSA), by year. The 81 reports include 67 SABER School Feeding exercises conducted in 52 countries and 
14 SABER School Health exercises in 14 countries. Twenty-two of those countries either repeated an 
exercise or conducted both the School Health and the School Feeding exercises.

The WFP report State of School Feeding Worldwide 2020 estimates that, in 
the 85 survey countries with national school meals programs, 93 percent of 
governments also implement complementary health and nutrition interventions, 
and nearly 30 percent of those governments deliver an integrated school health 
package of at least seven interventions, most corresponding to the DCP3 essential 
package. The largest programs in the world, delivered in Brazil, China, India, 
Russia, and South Africa, all provide integrated school health and nutrition packages 
(figure 20.7). In January 2020, school meals programs delivered meals to more 
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children in more countries than at any time in human history, reaching an estimated 
388 million children daily—equivalent to about 69,840 billion meals in total (WFP 
2020). Similarly, an estimated 186 million children received free school meals daily 
through universal school meals programs in the 2022–23 academic year (Cohen 
et al. 2023). By 2022, the most common programs delivered alongside school meals 
included handwashing (77 percent), deworming (38 percent), weight and height 
measurement (34 percent and 32 percent, respectively), eye testing (22 percent), 
dental/oral hygiene (22 percent), hearing testing (16 percent), and anemia testing 
(11 percent), among others (WFP 2023).

Figure 20.7  Complementary School Health and Nutrition Activities Implemented in Conjunction with School Meals, 
by Number of Interventions and Country Income Level
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School meals programs have become the world’s most extensive social safety net 
(Bundy et al. 2024), and more than 80 percent of such national programs enjoy 
the support of formally adopted national policies. An estimated 98 percent of 
those meals are supported by governments using domestic funds, totaling about 
US$43 billion globally, further illustrating national commitment. By contrast, official 
development assistance investment amounts to about US$300 million annually 
(Sustainable Financing Initiative 2022), reflecting the contradiction between the 
value that governments have placed on the current well-being of their children and 
the continuing relative neglect in this area by development agencies.

Increasing Availability of Cross-Sectoral Policy Guidance

This subsection explores the development of policy guidance, with a focus on three 
major issues: the link between education and health, the role of diets and food 
systems, and the contribution to development and human capital. Figure 20.8, which 
uses the publication of the DCP3 Child and Adolescent Health and Development 
volume as an arbitrary starting point, illustrates sustained and growing emphasis on 
the role of school health and nutrition in child and adolescent development. 
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Education and health. In 2017, the United Nations Standing Committee on 
Nutrition emphasized the role of schools in supporting the health and well-being 
of children (Hunter et al. 2017). In 2021, the World Health Organization and 
United Nations Educational, Scientific and Cultural Organization developed the 
first standards for health-promoting schools, with accompanying guidance and 
new guidelines for school health services (WHO and UNESCO 2021a, 2021b, 
2021c). The latter organization, taking the lead in coordinating a partnership 
across the UN agencies, published an overview of the status of school health and 
nutrition programming worldwide (UNESCO 2023). The first report of the Lancet 
Commission for Adolescent Health and Wellbeing suggested that secondary 
education was among the best investments for advancing adolescent health and 
well-being (Patton et al. 2016). At the same time, UN agencies published guidance 
to promote adolescent health and well-being and proposed a minimum set of 
populatable indicators to measure and track those changes (Guthold et al. 2019; 
Marsh et al. 2022; WHO 2019; WHO UNAIDS, UNFPA, UNICEF, the World Food 
Programme, and PMNCH 2023). UN agencies and partners have since agreed upon 
a definition and conceptual framework for adolescent well-being (Ross et al. 2020), 
followed up with a collection of articles on adolescent well-being6 and endorsed 
by academics and leaders of key UN agencies, professional associations, and youth 
organizations (Clark et al. 2021).

Diet and food systems. Both WFP, the world’s largest humanitarian agency, and the 
Global Partnership for Education, a partnership fund that supports education policy 
and implementation in more than 100 countries, repackaged the DCP3 Child and 
Adolescent Health and Development volume for social protection and education 
audiences, respectively (Bundy, de Silva, et al. 2018a; Bundy, de Silva, et al. 2018b). 
The Global Partnership for Education subsequently released further guidance on the 
delivery of integrated school health programs (GPE 2018). WFP publishes biennial 
reports on the status of school meals programs globally; in the absence of a reliable 
year-on-year database of school health and nutrition programmatic indicators, those 
reports serve as the primary source of country-level data (WFP 2020, 2023). WFP 
has also launched a “Data and Monitoring Initiative” with the goal of creating and 
sustaining a global database on national school health and nutrition programming. 

Development and human capital. The World Bank, which publishes the Disease 
Control Priorities series, launched its HCI in 2018 to quantify the degree to which 
individuals can meet their health, education, and nutrition potential, as well as 
their ability to apply their soft skills and training to income-generating activities. 
The HCI assesses country indicators at critical periods throughout the life course, 
including during the school years, recognizing that investment decisions made today 
will determine how effectively countries reach their economic growth potential 
(Gatti et al. 2018). Similarly, the Global Financing Facility for Every Woman and 
Every Child, a catalytic fund hosted by the World Bank for maternal, newborn, 
child, and adolescent health, published operational briefs and decision tools to 
guide the inclusion of school health and nutrition investments within World Bank 
investments (Global Financing Facility 2021a, 2021b, 2021c, 2021d), recognizing 
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the downstream and intergenerational outcomes, like lifetime fertility preferences 
and childhood stunting (Semba et al. 2008). Likewise, the United States Agency for 
International Development, the largest bilateral contributor to official development 
assistance globally, commissioned guidance on coordinating its education and 
health investments to maximize human capital in countries the agency supports 
(Schultz, Appleby, and Drake 2018; Schultz, Bundy, and Drake 2019; Schultz and 
Shors 2021). 

Growing Global Momentum to Rebuild National School Health and Nutrition 
Programs after Prolonged Pandemic-Related School Closures 

The outbreak of the COVID-19 pandemic and the subsequent closure of schools 
worldwide precipitated the largest education crisis in history, with more than 
1.6 billion children deprived of schooling.7 It was the first time that so many schools 
worldwide had synchronized closure; closures had not happened on such a scale 
even during the World Wars. In high-income countries, generations of children have 
lost out on educational opportunities, with lifelong consequences, and the World 
Bank estimates that the already very poor level of educational achievement in low-
income countries has deteriorated further: the proportion of 10-year-old children 
unable to read a simple age-appropriate sentence increased to 70 percent in low- and 
middle-income countries, up from 54 percent before the pandemic (World Bank, 
UNESCO, and UNICEF 2021).

From the perspective of children’s well-being, school closures dealt a blow that 
brought an end to nearly a decade of global growth in school meals programs and 
other health services. At the height of the crisis in April 2020, about 370 million 
children were suddenly deprived of their daily school meal.8 Moreover, 100 million 
people were driven into poverty in 2020, falling under the US$1.90 threshold, 
especially in Africa. Those losses highlight the importance of schools as protective 
spaces where children receive not only an education but also other types of 
intervention, such as school meals that support their health, nutrition, well-being, 
and future.

In reaction, national political leaders formed a coalition at the 2021 UN Food 
System Summit with the specific aims of rebuilding the school-based services 
severely damaged by the pandemic closures and of ensuring the well-being of 
current and future generations of schoolchildren. Today, more than 105 countries, 
representing more than 67 percent of the world’s population (map 20.2), have joined 
a School Meals Coalition with three specific goals: (1) to restore national school 
meals and complementary school health programs to prepandemic coverage by 
2023; (2) to develop new approaches to reach, by 2030, an additional 73 million of 
the most in-need children who had not previously been reached; and (3) to raise the 
quality of school health and nutrition programs globally by 2030.9 The more than 
105 member states are delivering on those goals; remarkably, the number of children 
fed in 2022 rebounded to 418 million, exceeding the 388 million reported in January 
2020 before COVID-19 (WFP 2023). 



378	 Country-Led Priority Setting for Health  |  Ala Alwan, Mizan Kiros Mirutse, Pakwanja Desiree Twea, and Ole F. Norheim

M
ap

 2
0.

2 
Si

gn
at

or
ie

s 
to

 th
e 

De
cl

ar
at

io
n 

of
 C

om
m

itm
en

t t
o 

th
e 

Sc
ho

ol
 M

ea
ls

 C
oa

lit
io

n,
 a

s 
of

 N
ov

em
be

r 2
02

4

IB
RD

 48
41

3  
|  O

CT
OB

ER
 20

24

SM
C m

em
be

r s
ta

te
s

So
ur

ce
: O

rig
in

al
 m

ap
 cr

ea
te

d 
fo

r t
hi

s p
ub

lic
at

io
n.

No
te

: T
he

 m
ap

 sh
ow

s t
he

 1
08

 co
un

tri
es

 th
at

 h
av

e 
sig

ne
d 

th
e 

De
cla

ra
tio

n.
 S

M
C 

= 
Sc

ho
ol

 M
ea

ls 
Co

al
iti

on
.



	 Cross-National Experiences on Child Health and Development during School Age and Adolescence: The Next 7,000 Days	 379

Despite constraints on public finances due to the health and economic costs of 
the COVID-19 pandemic, low-income countries have increased the proportion 
of their domestic budgets dedicated to school meals: up to 45 percent from 
30 percent before the pandemic. Benin, for example, has announced a national 
budget commitment of US$270 million over the next five years to scale up the 
national program, which in 2022 had already reached 75 percent coverage. 
Rwanda reached universal coverage of school meals, increasing its support for 
640,000 children in 2020 to 3.8 million in 2022. High-income countries are 
similarly committing to more resilient school meals programs. France introduced 
a scheme to subsidize lunchtime meals for the most vulnerable students, with 
meals costing a maximum of €1; and the United States unveiled a new National 
Strategy on Hunger, Nutrition and Health, which includes the objective of 
expanding free school meals to all children. 

REVISITING THE DCP3 ESSENTIAL PACKAGE OF CARE FOR SCHOOL-
AGE CHILDREN AND ADOLESCENTS 

The DCP3 Child and Adolescent Health and Development volume proposed a 
package of care for school-age children, which included interventions like school 
meals, deworming, vision screening, malaria prevention, vaccinations, and others 
to enhance the well-being of school-age children. Recent evidence supports 
the effectiveness of those initiatives, and this section builds on that enhanced 
understanding to explore the policy implications and practical consequence of 
delivering health and nutrition services through schools. Additionally, this section 
introduces interventions that require further analysis for inclusion in an expanded 
school health and nutrition package of care. 

Advances in Understanding of the DCP3 School-Age Package of Care 

In 2018, the DCP3 Child and Adolescent Health and Development volume 
proposed an essential school-based package of health services appropriate for 
school-age children (Fernandes and Aurino 2017) as well as an adolescent 
package delivered through schools, health clinics, and policy action (Horton et al. 
2017). Both packages were identified as among the 21 essential universal health 
care packages from across the DCP3 nine-volume series, having met the criteria 
of (1) providing good value for money in multiple settings; (2) addressing a 
significant disease burden; and (3) being feasible to implement in a range of low- 
and lower-middle-income countries (Watkins et al. 2018). This section revisits 
the school-age package proposed in DCP3 to identify learnings from country 
implementation.

The evidence summarized in the DCP3 Child and Adolescent Health and 
Development volume shows that, for the conditions that are more prevalent 
among school-age children, schools provide a natural and cost-effective 
platform for harvesting these complementarities. The essential package for 
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school-age children in DCP3 includes interventions to improve cognition and 
learning, provision of deworming tablets in endemic settings, vision screening 
and provision of spectacles, promotion of oral health, promotion of the use of 
insecticide-treated bed nets in malaria-endemic areas, and delivery of nutrition 
education and healthy school meals. In addition, the package protects against 
vaccine-preventable conditions in adulthood and among future offspring by 
including tetanus toxoid and human papillomavirus vaccinations. Table 20.1 
summarizes the benefits from the interventions included within the school-age 
package.

Table 20.1  Essential Health Services Appropriate for Children and Adolescents as Proposed by DCP3

Primary health center School Benefits of intervention delivery in schools

Physical health

Deworming Deworming Deworming In endemic areas, regular deworming (following WHO 
guidelines) can be done inexpensively in schools since 
most deworming drugs are donated; benefits in school 
attendance have been reported as a result

Insecticide-treated net 
promotion

Insecticide-treated net 
promotion

Insecticide-treated net 
promotion

Education about the use of insecticide-treated nets in 
endemic areas is important because schoolchildren tend 
to use nets less often than mothers and small children

Tetanus toxoid and HPV 
vaccination

Tetanus toxoid and HPV 
vaccination

Tetanus toxoid and HPV 
vaccination

Schools can be a good venue for administration of 
tetanus boosters, which benefit young people and babies 
born to those young women

Oral health promotion Oral health promotion 
and treatment

Oral health promotion Education on oral health is important; poor households 
generally cannot afford dental treatment

Correcting refractive error Vision screening and 
provision of glasses

Vision screening and 
provision of glasses

Vision screening and provision of inexpensive ready-
made glasses boost school performance

Diet

Micronutrient 
supplementation

n.a. Micronutrient 
supplementation

Supports learning

Multifortified foods n.a. Multifortified foods Supports learning

Food provision n.a. School feeding School meals promote attendance and education 
outcomes

Source: Bundy et al. 2018c.

Note: DCP3 = Disease Control Priorities, third edition; HPV = human papillomavirus; WHO = World Health Organization; n.a. = not applicable.

Since the publication of DCP3, new guidance has emerged for all health conditions 
proposed in the essential package for school-age children. None of the new evidence 
contradicts the earlier findings but rather reinforces them. Table 20.2 summarizes 
the changes in guidance and their policy relevance.
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table continues next page

Some new evidence and policy guidance have significant implications for practice. 
One of the most important is the new malaria guidance that, for the first time, 
provides specific guidance on treatment for malaria in schools. The absence of 
such guidance was specifically highlighted as an important missing element of the 
normative guidance for malaria (WHO 2022a). There is now a robust understanding 
of the potential for school health and nutrition policies to improve the well-being of 
the learner along with recognition of the potential impact of those policies on the 
environment, biodiversity, food sovereignty, and climate. As described in the next 
subsection, school meals policies have the potential to improve reach and scope of 
national programs as well as to drive positive changes in energy usage, food wastage, 
and related agricultural practices.

Table 20.2  Updates to Guidance on Health Conditions Addressed by the DCP3 School-Age Package

New evidence and normative 
guidance Potential policy implications Potential practical consequences

Physical health

Deworming 	• WHO road map for NTDs sets out 
global NTD policy from 2021 to 
2030, calling for increasing transition 
to country leadership of national 
NTD programs, largely as part of a 
community focused universal health 
care approach (WHO 2021a).

	• There is an increasing focus on 
deworming programs that are 
domestically led and financed. 
The donation of pharmaceutical 
drugs has enabled most endemic 
countries to scale up deworming 
programs.

	• Although WHO coordinates 
deworming drugs free of charge 
to countries, extensive within-
country distribution is required, 
necessitating domestic budget 
and personnel commitments. 
Implementation experience shows 
that school staff are effective in 
distributing deworming tablets and 
well received by the community in 
this role.

Insecticide-treated 
net promotion, now 
supported by intermittent 
preventive treatment for 
malaria

	• New WHO guidance on malaria 
chemoprevention includes a 
recommendation for intermittent 
preventive treatment in school-age 
children (WHO 2022a).

	• LAYS analysis shows effectiveness 
of malaria control on cognitive skills 
and education outcomes (Angrist et 
al. 2023).

	• The new guidance emphasizes 
the importance of malaria 
treatment for school-age children 
and, for the first time, provides 
specific guidance on the use of 
malaria treatment in schools, as 
specifically called for in DCP3. It is 
the first time that WHO normative 
advice has indicated that schools 
can and should intervene against 
malaria.

	• In addition to the recognized 
known health benefits, there 
is now credible evidence for 
substantial benefits to education.

	• The guidance permitting the 
use of treatment for malaria is 
an important new development. 
DCP3 had indicated that it would 
be a much more cost-effective 
approach as part of a school health 
and nutrition program in an area 
endemic for malaria. The new 
guidance makes that approach 
possible.
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New evidence and normative 
guidance Potential policy implications Potential practical consequences

Tetanus toxoid and HPV 
vaccination

Tetanus toxoid vaccination

	• In 2017, WHO updated its 
recommendations for vaccination 
against diphtheria and tetanus. The 
tetanus and diphtheria components 
of the TD vaccine serve as booster 
doses to both vaccines, thus 
prolonging the duration of protection 
from both diseases. In addition to 3 
doses of DTP given to infants during 
their first 6 months, 3 additional 
booster doses of the TD-containing 
vaccine should be given at ages 
12–23 months, 4–7 years, and 9–15 
years (WHO and UNICEF 2018a).

HPV vaccination

	• WHO updated its recommendations 
for the vaccine, stating that a single-
dose schedule, referred to as an 
alternative, off-label single-dose 
schedule, can provide a comparable 
efficacy and durability of protection 
to a two-dose regimen (WHO 2022b).

Tetanus toxoid vaccination

	• There is nominal price difference 
between the tetanus toxoid and 
TD vaccine and no programmatic 
impact on schedule, target group, 
or cold chain capacity. 

HPV vaccination

	• Delivering a single dose to a 
specific age or grade rather than 
two separate visits targeting 
different age groups offers 
significant potential cost savings.

	• Older children and adolescents 
have limited contact with health 
facilities, making schools an 
attractive setting to deliver the 
second and third DTP vaccine 
boosters and the HPV vaccine. 
Cost savings from the updated HPV 
vaccination guidance may enable 
a ministry of health to finance the 
delivery of HPV vaccinations to 
both males and females. Parents, 
teachers, and school nurses can 
be a useful resource in monitoring 
the uptake of school-based 
vaccinations (Feldstein et al. 2020). 

Oral health 	• New evidence suggests that 
school-based oral health prevention 
programs positively affect school 
attendance and performance, as 
well as cavity prevention (Guarnizo-
Herreño, Lyu, and Wehby 2019; Starr 
et al. 2021).

	• In 2021, new dental medicines 
were added to the WHO Model List 
of Essential Medicines for Adults 
and Children, including fluoride 
toothpaste, silver diamine fluoride, 
and glass ionomer cement (WHO 
2021b).

	• Oral health in schools is included 
within new standards that guide 
countries in their efforts to improve 
the well-being of children and 
adolescents (WHO and UNESCO 
2021d).

	• This evidence strengthens the 
argument for considering oral 
health promotion as part of 
a whole-school approach to 
improving the well-being of school-
age children and adolescents.

Correcting refractive error 	• Although this health intervention is 
one of the most effective for children, 
new estimates from the 2021 Lancet 
Global Health Commission on Global 
Eye Health suggest that over 450 
million children have poor vision 
globally (Burton et al. 2021).

	• Research in this area suggests that 
properly fitting spectacles improve 
educational performance by a similar 
order of magnitude as other health 
interventions (Glewwe, Park, and 
Zhao 2016; Ma et al. 2018).

	• The estimated burden of poor 
vision is more precise and 
significantly higher than when the 
DCP3 school-age package was 
published, indicating the need to 
increase the annual cost of service 
delivery to meet the greater unmet 
need for spectacles.

	• The potential to include school-
based vision screening, including 
the provision of glasses for 
refractive error, strengthens 
the argument for considering 
this intervention as part of a 
comprehensive school health 
program to address most childhood 
vision impairment.

Table 20.2  Updates to Guidance on Health Conditions Addressed by the DCP3 School-Age Package (continued)

table continues next page
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Table 20.2  Updates to Guidance on Health Conditions Addressed by the DCP3 School-Age Package (continued)

New evidence and normative 
guidance Potential policy implications Potential practical consequences

Diet

Micronutrient 
supplementation 

	• Evidence on micronutrient 
supplementation continues to 
suggest that supplementation 
reduces risks of low birth weight, 
childhood infections, and nutritional 
anemia, and promotes the 
growth and cognitive function of 
children and adolescents (Caut, 
Leach, and Steel 2020; Keats et al. 
2021; Tam et al. 2020). 

	• The evidence signals the 
importance of scaling up 
micronutrient supplementation and 
multifortified foods interventions 
as short-term effective strategy 
to tackling the double burden 
of malnutrition within the first 
1,000 days and promote the growth 
and development of children and 
adolescents.

	• This evidence illustrates the 
importance of careful planning, 
monitoring, and education to 
ensure that the benefits of 
micronutrient supplementation 
and fortified foods outweigh 
the potential risks and negative 
consequences. Different contexts 
and populations require tailored 
approaches to ensure the best 
outcomes.Multifortified foods 	• Evidence on multifortified 

foods continues to demonstrate 
effectiveness in reducing risks of 
nutritional anemia and undernutrition, 
as well as improvement in child socio-
emotional and cognitive development 
and learning (Tam et al. 2020).

Food provision 	• About one in two children worldwide 
receives a meal in school, with 
national programs largely funded 
through domestic resources. Most 
national school meals programs 
also deliver complementary school-
based deworming along with other 
nutrition-sensitive interventions 
(WFP 2023).

	• Political importance of school 
meals has increased, as evidenced 
by the commitments of more 
than 105 governments to improve 
the quality and scale of national 
school meals programs by 2030 
and to strengthen the focus on 
the impact of these programs on 
the environment, biodiversity, food 
sovereignty, and climate.a

	• The global coalition of more than 
105 countries is working toward 
a shared objective of rebuilding 
more resilient school-based 
health systems, with a focus on 
strengthening the reach and quality 
of national school meals programs 
and complementary interventions 
by 2030.

Sources: As indicated in table.

Note: DCP3 = Disease Control Priorities, third edition; DTP = diphtheria, tetanus, pertussis; HPV = human papillomavirus; LAYS = learning-adjusted years of 
schooling; NTD = neglected tropical disease; TD = tetanus-diphtheria; WHO = World Health Organization.

a. School Meals Coalition, n. d.“A Healthy Meal Every Day for Every Child,” https://schoolmealscoalition.org, accessed December 10, 2021.

Emerging Challenges: Potential Future Additions to the Essential School Health 
and Nutrition Package

Some of the new generation of school health and nutrition programs have 
considered expansion to include interventions beyond those proposed in the 
essential package for low-resource countries. In some cases, those interventions are 
already established in high- and middle-income countries but have yet to be adopted 
in more fiscally constrained circumstances. This subsection reviews some of the 
different areas, all candidates for further analysis.

Menstrual Health
Menstrual health10 is increasingly recognized as an important issue at school 
age. The onset of menarche is a milestone marker of puberty and is associated 

https://schoolmealscoalition.org�
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with physiological and social changes that collectively signal sexual maturation, 
adulthood, and fertility. The mean age at menarche has lowered globally over 
the past century to about 13 years of age (Leone and Brown 2020), making 
considerations for menstrual health management increasingly relevant in both 
primary and secondary school settings.

Evidence suggests that the ability to manage menstruation in a school setting affects 
school participation, absenteeism, and dropout (Barrington et al. 2021; Hennegan 
et al. 2019; Kumbeni et al. 2021; Oster and Thornton 2011; van Eijk et al. 2016), and 
that interventions can potentially positively improve educational attainment, self-
confidence, and quality of life (Kansiime et al. 2020; Sumpter and Torondel 2013). 
School-based menstrual health interventions include (1) psychosocial components, 
such as puberty education within comprehensive sexuality education (that starts 
in primary school before the onset of puberty) and efforts to address stigma; 
and (2) physical components, such as adequate water, sanitation, and hygiene 
infrastructure as well as provision of a choice of menstrual products and knowledge 
and provision of pain management strategies. Increasing numbers of countries—
including Botswana, England, Kenya, Scotland, South Africa, and Uganda—now aim 
to provide free menstrual supplies (Ali 2018; South Africa, Department of Women 
2019).11 Their experiences will shape best practices for implementing and sustaining 
menstrual health policies in schools. School sanitation remains a major challenge: 
an estimated 620 million children have limited or no sanitation service at school, 
and over 850 million children have basic or no handwashing service at school 
(WHO and UNICEF 2018b).12

Mental Health
The DCP3 Mental, Neurological, and Substance Use Disorders volume suggested 
that childhood mental and developmental disorders would increase in significance 
because of the higher proportion of young people in low- and lower-middle-income 
countries (Scott et al. 2015), and that suggestion is borne out by new evidence. 
Several mental health conditions emerge in adolescence, with potential for lifelong 
health implications regardless of whether conditions and symptoms are temporary 
or persistent (Kessler et al. 2007). Gender is an important factor. Although anxiety 
and depression increase with puberty, adolescent girls are almost twice as likely to 
experience symptoms of anxiety and depression and have higher rates of intentional 
self-harm and eating disorders; by contrast, adolescent boys have significantly higher 
rates of autism, attention deficit hyperactivity disorder, and schizophrenia (UNICEF 
2021). Adverse childhood experiences, including abuse and bullying, are associated 
with the onset of mental health conditions (Blakemore 2019). 

Universal and targeted school-based socio-emotional learning interventions can 
promote social and emotional competencies, coping, and resilience (UNICEF 2021). 
Some evidence, especially from high-income countries, suggests that students 
who directly benefit from programs to support emotional well-being, such as 
antibullying initiatives, may achieve better exam results (Kristjansson et al. 2022); 
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but school-based services rarely include interventions to address mental health 
conditions (Baltag, Pachyna, and Hall 2015). Teachers play an important role 
in containing bullying between students, in reducing the stigma experienced by 
vulnerable students, and by being role models for inclusive education. Validated 
school-based assessments—such as the Global School Health Survey, Health 
Behaviours in School-Age Children Survey, Warwick Edinburgh Mental Wellbeing 
Scales, and the Measurement of Mental Health Among Adolescents at the 
Population Level initiative—may provide further evidence as to how mental health 
among adolescents is changing over time and in response to high-quality school-
based programming (Carvajal et al. 2023; WHO Regional Office for Europe 2020).13

Disability
Since the publication of DCP3, awareness of the importance of childhood disability 
has grown, not least through the inclusion of disability measures in the recent 
United Nations Children’s Fund Multiple Indicator Cluster Surveys. Recent estimates 
suggest that 240 million children around the world have disabilities—encompassing 
physical, developmental, behavioral, or sensory impairments—and that over 80 
percent of those children live in low- and lower-middle-income countries (UNICEF 
2021). Children with disabilities often have greater needs for developmental support 
and early intervention because they have higher risk of delayed development and 
are more likely to live in poverty. However, they are also frequently excluded from 
school, which limits their access to supportive interventions such as vaccinations 
and school meals. Children with disabilities also face great health inequities—they 
have a 10-fold higher chance of dying before the age of five years compared to their 
peers without disabilities—and so have an even more urgent need for attention 
(Olusanya et al. 2022). Nevertheless, only 2 percent of the US$79.1 billion spent 
on early childhood development between 2007 and 2016 was targeted at disability 
(Olusanya et al. 2022). 

More precise data suggest the importance of expanding the package of care to 
include early detection and intervention to benefit children with disabilities. In 
addition to screening for sight and hearing at birth, school entry provides another 
time to screen for impairments. A “twin-track” approach may be most relevant 
to promote disability inclusion in such initiatives to ensure that children with 
disabilities can access mainstream programs (for example, providing vaccination 
or school meals at accessible locations). Children with disabilities may also benefit 
from targeted approaches, for instance, to reach those who are out of school with 
nutrition programs, provide disability-relevant services (for example, assistive 
products), or offer additional opportunities for early development stimulation (for 
example, through parent support groups).

Diets and Food Systems in the Context of School Meals
Since the publication of DCP3, several analyses have spotlighted the need to 
make school diets more nutritionally appropriate (for example, BOND-KIDS), 
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and the recognition of the importance of climate change has signaled the need to 
source those diets through food systems that consider their potential impact on 
the environment, biodiversity, food sovereignty, and climate. In that context, it is 
surprising to note that food was first included on the agenda of the UN Climate 
Change Conference in 2022, 27 years after the first conference on climate. 

School food systems offer an important opportunity to drive positive changes 
in nutrition and food systems transformation through both consumption and 
production because they operate at scale, guide agricultural procurement practices, 
and influence individual and community-wide dietary preferences. Importantly, the 
policy levers for such programs are mostly government led and nationally funded, 
meaning that positive changes can be made at will with nearly instantaneous effect. 
A recent white paper on rethinking food systems and school meals identifies three 
priority areas for policy action: energy, menu changes, and food waste prevention 
(Pastorino et al. 2023). For example, because approximately 80 percent of school 
meals in low- and lower-middle-income countries are prepared over open fires, the 
use of fuel-efficient stoves offers considerable potential to reduce greenhouse gas 
emissions (WFP 2021).

Many countries have already established the link between culturally appropriate 
school meals provision and local agricultural change, and approximately 
40 percent of national school meals programs currently have agriculture policy 
objectives such as agrobiodiversity, food sovereignty, and climate-smart foods 
(GCNF 2022). Home-grown school meals programs, for example, can help 
regenerate local agriculture by creating stable markets for often neglected 
and underused local crops, cost-neutral biofortified foods, and climate-smart 
nutrient-dense foods from local small farmers. In Nepal, the switch to home-
grown school feeding changed the crop supply patterns from three mainly 
imported crops to 18 largely indigenous sources (Singh and Conway 2021). 
A transition to home-grown school feeding could have significant benefit, 
because approximately 30 percent of food produced globally is wasted and 
accounts for 8 percent of carbon emissions (FAO 2012).

Early Intervention for Surgical Conditions
DCP3’s Essential Surgery volume spotlighted the importance and potential of 
surgical intervention in low-income settings (Mock et al. 2015). The DCP3 Child 
and Adolescent Health and Development volume found substantially higher 
mortality of young people ages 5–19 years than previously thought, in part because 
of the lack of access to clinical services, including surgery, to address prevalent 
conditions that contribute to morbidity and mortality in that age group (Bundy, 
de Silva, Horton, Patton, et al. 2017; Hill, Zimmerman, and Jamison 2017). 
Recent research confirms those observations, and highlights the importance 
and substantive neglect of the role of children’s surgery in schoolchildren and 
adolescents, especially to address correctable congenital anomalies (Seyi-Olajude 
et al. 2024; Sykes et al. 2022).
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The lifelong consequences from untreated, partially treated, or unsuccessful 
surgical treatment of congenital disorders can lead to stigma and marginalization, 
disengagement from school, and undue burden on caregivers. Girls experience 
particularly severe complications from early pregnancy and sexual violence, with 
lifelong consequences of fistula being one example (Johnson and Moore 2016; 
Sully et al. 2020; WHO 2014). A basic package of children’s surgery procedures 
in low- and lower-middle-income countries is cost-effective and has significant 
societal and economic benefits, with an incremental cost-effectiveness ratio 
ranging from US$4 to US$14 per incremental disability-adjusted life year 
(Saxton et al. 2016). Similarly, operating room installations for children’s surgery 
have yielded an incremental cost-effectiveness ratio of US$6 per disability-
adjusted life year averted (Yap et al. 2018). Despite those findings, close to 
2 billion children and adolescents lack access to basic, safe, and lifesaving surgical 
care, primarily in low- and lower-middle-income countries (Mullapudi et al. 
2019); and the COVID-19 pandemic exacerbated the previously expansive wait 
lists for children’s surgery (Klazura et al. 2022). School-based interventions for 
the prevention of injuries have been piloted in several low-resource settings 
and require further exploration as part of a school-based intervention package 
(Price et al. 2021; Sinha et al. 2011).

CONCLUSIONS

Global interest in school-based health and nutrition interventions to promote 
cognitive skills and education outcomes has grown since the World Bank’s World 
Development Report 1993: Investing in Health and throughout the DCP series. 
Countries have increasingly supported this area as an investment in human capital, 
with momentum accelerated by two major social shocks: the 2008 food, fuel, and 
financial crisis that initiated a global recession and the 2020 COVID-19 pandemic. 
Today, school health and nutrition programs reach about one in two of the world’s 
primary schoolchildren and have become the world’s most extensive safety net. This 
chapter identifies six key messages on the current status of research, programming, 
and financing in the area of school health and nutrition, recognizing that 
investments in school infrastructure and teacher quality underpin the effectiveness 
of those interventions.

Despite slowly increasing research attention on older adolescents, a remarkable 
neglect of research on school-age children ages 5–14 years persists. A review of 
the published literature on children’s health research shows that 40–80 percent of 
publications focus on the needs of children under five years. Time series analysis 
shows a slow but steady decline in the proportion of research on children younger 
than five years over the past 20 years, matched by a slowly increasing body of 
literature on older adolescents (20–40 percent). School-age children (5 percent of 
research) and young adolescents (5 percent of research) remain the most neglected 
age groups in health research. That neglect is difficult to understand, given that 
those age groups are the main targets for education investment and are also 
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most affected by the dramatic changes related to puberty. There is a clear need to 
stimulate a greater proportion of research focus in this age cohort. 

Substantial evidence now shows that investment in the whole 8,000-day period 
of development is a necessary contribution to the creation of human capital. 
Investment in the first 1,000 days of life is crucial to addressing the youngest 
children’s vulnerability and high risk of mortality, as well as to establishing a strong 
developmental trajectory. Increasingly detailed research, especially the analysis by 
the BOND-KIDS project, shows that investment in health and nutrition over the 
next 7,000 days of life is also essential to sustain the gains of the earlier investments, 
support the child or young person during vulnerable phases (especially puberty and 
brain development), and provide important opportunities for catch-up for those 
who missed out on earlier interventions. There is a particular need for specific 
research to better understand the needs of a young person during those next 7,000 
days, especially during puberty given its implications for brain development and 
mental health across adolescence. Adolescent girls have particular importance in 
this context, not only because of the specific challenges they face in relationship to 
sexuality and early pregnancy but also with respect to their key role in the health of 
the next generation. 

An increasing body of evidence shows that investment during the next 7,000 days of 
life offers returns not only to health and education but also to many other important 
sectors. The benefits of investment in school-age children and adolescents have been 
well documented for health and education outcomes, and consequently contribute to 
the creation of human capital. Value-for-money and benefit-cost analyses also now 
show substantial returns to a broad range of other sectors, including agriculture, 
social protection, and gender. The benefits of these multisectoral returns are 
typically additive and make investments in school health and nutrition particularly 
cost-effective. 

Development partners increasingly recognize the importance of school 
health and nutrition investments, as reflected in a substantial increase in the 
quality and quantity of guidance and policy notes. Policy papers published by 
international technical bodies and bilateral and multilateral agencies since the 
publication of the DCP3 Child and Adolescent Health and Development volume 
show high-level support for cross-sectoral investments in recent years. The newly 
introduced World Bank Human Capital Index and the SABER School Health and 
School Feeding policy tools offer opportunities to assess how policies that facilitate 
cross-sectoral investments in school-age children and adolescents contribute to 
strengthened economies. 

Coverage of programs worldwide has seen sustained increases, with even 
greater momentum spurred by the COVID-19 pandemic. Widespread school 
closures to limit the spread of COVID-19 infection served as a counterfactual to 
the important role that schools play in reaching populations with safe, effective, 
and routine health and nutrition interventions. Countries responded by forming 
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a global School Meals Coalition to reestablish and scale their national school 
meals programs. Those efforts have already shown promise, with more children 
provided with daily school meals than before the pandemic. The substantial 
growth in national programs represents a major commitment by countries 
themselves, because domestic funds support more than 90 percent of programs, 
and that commitment goes beyond food to include complementary health 
interventions in more than 90 percent of current programs. The commitment to 
complementary interventions further highlights the importance of ensuring that 
policy makers have access to appropriate evidence to guide the establishment or 
strengthening of comprehensive and quality national programs during the next 
7,000 days.

Evidence increasingly supports the relevance and effectiveness of the 
school health package proposed in DCP3 and encourages the inclusion of 
additional components. The essential package of care for the 5–19 years age 
group remains cost-effective, even more so in light of updated policy guidance. 
Further cost-effective components are also emerging and can be taken forward 
through policy levers; those components include social and emotional well-
being, menstrual health, disability-inclusive schooling, planet-friendly school 
meals, and prevention, detection, and referral of some surgical conditions, 
along with referral to pediatric clinics. Social media and other digital platforms 
offer a new frontier for providing health messaging to adolescents beyond 
formal channels afforded through school settings. Despite the lack of sufficient 
evidence to suggest promising practices and interventions, it is anticipated that 
digital platforms will increasingly be leveraged to deliver health behavior and 
health education messaging that complements in-school instruction and reaches 
out-of-school adolescents.

Health and education, and well-being and learning, all benefit if they work 
together. The well-being and education of schoolchildren both depend on a 
strong school platform that delivers a quality education and promotes health and 
well-being. There is now a sound case for schools as a platform for health and 
nutrition interventions, but the benefits will accrue only if the education program 
keeps children in school. That need implies a learning agenda that engages, 
motivates, and inspires students; teachers who are knowledgeable, informed, 
and respectful of students; and school classes that are interesting and engaging. 
Education is a strong predictor of health outcomes, and health promotes well-
being and learning. New-generation programs increasingly recognize that 
interdependency, and the challenge going forward is to discard the sectoral 
boundaries and focus instead on what the sectors can achieve together to support 
human capital development.
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NOTES

  1.	 This chapter carries forward the nomenclature for age groupings from the DCP3 Child 
and Adolescent Health and Development volume, aligning it with the definitions and 
age-specific terminology outlined in the 2016 Lancet Commission on Adolescent Health 
and Wellbeing. The chapter refers to children and adolescents between ages 5 years and 
14 years as “school age” in recognition that students in low- and lower-middle-income 
countries are largely in primary school because of factors such as late school entry, 
grade repetition, and dropout. The nomenclature also aligns with the World Health 
Organization’s definition of “young people,” which extends between ages 10 and 24 years.

  2.	 United Nations Population Division, UN Population Division Data Portal, 
https://population.un.org/dataportal/home (accessed January 16, 2023).

  3.	 BOND-KIDS—led by the Eunice Kennedy Shriver National Institute of Child Health and 
Human Development, together with the United States Department of Agriculture, the 
Research Consortium for School Health and Nutrition, and the Academy for Nutrition 
and Dietetics—builds on the BOND platform to establish a common framework of 
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nutritional indicators to monitor the nutritional status of school-age children and 
adolescents.

  4.	 London School of Hygiene & Tropical Medicine, Research Consortium for School Health 
and Nutrition, www.lshtm.ac.uk/shn

  5.	 Global Education Monitoring Report, UNESCO Institute of Statistics. Visualizing 
Indicators of Education for the World (VIEW), https://education-estimates.org/out-of​
-school/data/ (accessed May 3, 2024).

  6.	 BMJ, “Adolescent Wellbeing,” https://www.bmj.com/adolescent-wellbeing.
  7.	 UNESCO Institute of Statistics, Dashboards on the Global Monitoring of School Closures 

Causes by the COVID-19 Pandemic, https://covid19.uis.unesco.org/global-monitoring​
-school-closures-covid19/.

  8.	 World Food Programme, Global Monitoring of School Meals during COVID-19 School 
Closures, https://cdn.wfp.org/2020/school-feeding-map/index.html.

  9.	 School Meals Coalition, “A healthy meal every day for every child,” https://
schoolmealscoalition.org/ (accessed December 10, 2021).

10.	 Menstrual health is defined as a state of complete physical, mental, and social well-being 
and not merely the absence of disease or infirmity, in relation to the menstrual cycle.

11.	 Refer to Kenya’s Ministry of Gender, Culture, the Arts and Heritage web page, https://
gender.go.ke/sanitary-towels-program/; and UK Department for Education, “Guidance: 
Period product scheme for schools and colleges,” https://www.gov.uk/government​
/publications/period-products-in-schools-and-colleges/period-product-scheme-for​
-schools-and-colleges-in-england.

12.	 Note that the Sustainable Development Goal indicators for water, sanitation, and hygiene 
in schools define limited sanitation service as “improved sanitation facilities at the school 
that are either not single-sex or not usable at the time of the survey” and no sanitation 
service as “unimproved sanitation facilities or no sanitation facilities at the school.” Limited 
hygiene services is defined as “handwashing facilities with water but no soap available at 
the school at the time of the survey” and no hygiene services as “no handwashing facilities 
available or no water available at the school.”

13.	 UNICEF, Measurement of Mental Health Among Adolescents at the Population Level 
(MMAP), https://data.unicef.org/resources/mmap-august-2019/ (accessed January 
16, 2023).
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