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Abstract

Poor nutritional choices and unhealthy behaviors are con-
sidered responsible for the rise in childhood overweight and
obesity and may reinforce each other, creating a vicious
cycle. This paper studies a primary school intervention
designed to break the cycle early in life by replacing date
bars with calorie-equivalent meals lower in sugar and fat.

Leveraging the randomized pilot of a menu change in Jor-
dan’s national school feeding program, the study shows that
children consuming the alternative meals spend 8 percent
less money to buy processed snacks, are more physically
active (0.1 standard deviation), and go to school one extra
day per year.
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1 Introduction

The type and quality of food we eat every day, especially during childhood, has short-
and long-term consequences on almost every aspect of our life (Gertler and Gracner,
2022). In addition to impacting physical health, nutrition also affects our behaviors (List
and Samek, 2015). Poor nutritional choices and unhealthy behaviors are often observed
together (Dowda et al., 2001); the increased consumption of processed (high-fat and
sugary) food items and a sedentary lifestyle are together considered responsible for the
growing share of obese and overweight people among all income classifications and all age
groups (WHO, 2025).

Overweight and obesity have documented individual and social costs. Individuals
who are overweight or obese have poorer physical and mental health, lower learning, and
lower incomes later in life (Cawley, 2004; Gertler and Gracner, 2022); societies with high
incidence of overweight and obese citizens can expect higher health care expenditure and
productivity losses (GBD, 2020; Okunogbe et al., 2021; Trasande and Chatterjee, 2009).
Because dietary habits persist in adulthood, breaking the cycle early in life may have
high private and public returns (Campbell et al., 2007; Bourdeaudhuij, 1997).

In this paper, we investigate whether meals with an improved macronutrient balance
give children a healthy start. Specifically, we document the causal link between the pro-
vision of alternative meals, containing less sugar and fat and more protein, and outcomes
including nutritional behaviors, physical activity, school attendance, and learning among
primary school children in Jordan. Like most other low- and middle-income countries,
Jordan is affected by the double burden of malnutrition characterized by both undernu-
trition and high rates of overweight and obesity® (Popkin et al., 2020). The World Food
Programme and World Bank partnered with Jordan’s Ministry of Education to layer a
randomized controlled trial onto the pilot of a menu change in Jordan’s National School
Feeding Program. It compares the status quo, a date bar with high sugar content, to a
calorie-equivalent local meal including a cheese pastry, a fruit, and a vegetable, which is
therefore higher in protein and lower in sugar and fat (following program language, we
refer to this as the Healthy Meal). The newly introduced meal is designed to increase the
dietary diversity among children who, in our sample, typically eat less than five of nine
recommended food groups. Our trial includes about 3,000 third graders from 473 primary
schools in six directorates; 331 schools are randomly selected to provide the Healthy Meal
while 142 provide the status quo snack.

We combine survey and administrative data to showcase four main results. First,
Healthy Meals increase pupils’ dietary diversity; children in schools that switch to Healthy

Meals increase their dietary diversity by 5 percent (consuming 0.25 more food groups

n 2022, 39.6% of children and adolescents were overweight and 16.4% were obese (40.7% of boys
and 38.4% of girls were overweight, 20.7% of boys and 12% of girls were obese). (WHO).



from a control mean of 5). The increase is driven by higher consumption of the very
foods included in the meal. Importantly, children do not compensate for the lower sugar
consumption induced by Healthy Meals by buying more sugary snacks elsewhere; they
instead bring less money to school, a decrease equivalent to the cost of one snack at the
school snack shop (which is where they would typically purchase processed snacks during
the school day). Children are more satisfied with the Healthy Meal than the status quo (a
7 percentage points increase from a meal satisfaction rate of 83%), suggesting that these
nutritional improvements do not come at the cost of their enjoyment. Second, children’s
physical activity behaviors improve. They are more physically active (a 0.1 standard
deviation increase), mostly because they report being less tired. Since the change in
menu was not accompanied by nudges or social and behavioral change communication
(SBCC) interventions, we can attribute these impacts to the menu change alone. Third,
children are less likely to miss school; they come to school one extra day over a school
year, a 16% decrease from the 7 absence days reported by the control group. We do not
observe changes in literacy or numeracy measured with standardized tests. Fourth, the
effects we discuss are typically driven by boys.

Taken together, our results indicate that Healthy Meals alone (without additional
interventions) can break the cycle of poor nutrition and unhealthy behaviors without
compromising children’s enjoyment of food; more broadly, they showcase a feasible strat-
egy to reduce the burden of noncommunicable diseases and present the successful example
of a public policy changing behaviors early in life in a context where processed food con-

sumption, low physical activity, and overweight are common among children.

2 Experimental Design and Data Collection

2.1 Design

In 2022, the World Food Programme (WFP), in collaboration with Jordan’s Ministry of
Education (MoE), launched a pilot to transition the school-feeding model from fortified
date bars to a more diversified Healthy Meal model in public primary schools during the
2022-2023 school year. The new model provided students with a freshly prepared meal
consisting of a cheese-filled pastry, fruit (apple or banana), and vegetable (a cucumber)
(330 kcal), produced daily by local women in community kitchens (Table 1) as compared
to two date bars in the status quo model. The new meal contains less sugar and fat and
more protein than the status quo, date bars. Children typically have to eat the Healthy
Meal at school when it is handed out by their teacher, since it may spoil if eaten later;
this does not apply to date bars.

To evaluate the impact of the pilot, we implemented a randomized controlled trial

in 473 public schools (456 clusters, with schools within 50m of distance combined into



Table 1: CALORIC CONTENT OF THE TWO MEAL TYPES

Item USDA RDI (age 9-13)

Date bars (80g)

Kcal 329.6 F: 18.3%, M: 16.5%

Protein 4.8¢g F: 12.0%, M:10.4%

Carbohydrates 56g 43.1%
Added sugar  4.56g 9.1%

Natural sugar 27.21g
Total sugar 31.78¢g

Fat 9.6s  F:16.0%, M: 13.7%

Healthy Meal (330g)

Kcal 337.9 F: 18.8%, M: 16.9%

Protein 11.43g  F:24.8% , M: 28.6%

Carbohydrates 58.28¢ 44.0%
Added sugar 2.7¢g 5.4%

Natural sugar 16.23g
Total sugar 19.93g
Fat 8.78¢g F: 14.6%, M: 12.5%

Notes: The table reports the nutritional values of the two type of meals.
The USDA Recommended Daily Intakes (RDI) for 9-13 year old boys are:
2,000 kcal, 46 grams of protein, 130 grams of carbohydrates (of which 50
grams of added sugars), 70 grams of fats. The USDA RDI for 9-13 year
old girls are: 1,800 kcal, 40 grams of protein, 130 grams of carbohydrates
(of which 50 grams of added sugars), 60 grams of fats. Source: USDA’s
Dietary Guidelines for Americans.

one cluster) in six governorates of South Ghor, Ramtha, Mafraq, North-East Badiah,
Bsaira and Tafilah. The schools were randomly assigned to treatment (n = 331, 318
groups), receiving the Healthy Meal model, or control (n = 142, 138 clusters), continuing
with the date bar. Randomization was stratified by kitchen catchment area (a kitchen
could only serve schools within a 45 minutes driving distance for food safety reasons).
The unequal sizes of the two different treatment groups were needed to ensure that the
Jordan Country Office of the WFP met the target to which it had previously committed

in terms of students receiving the new meal modality.

2.2 Data

The data for this evaluation consists of survey and administrative data at the school and
child levels. Student surveys, designed in line with a set measurement framework (Bo-
gaards et al., 2024), captured demographics, individual dietary diversity using a 24-hour
recall module, absence from school, physical activity levels, nutritional behaviors, self-
reported fatigue and concentration, and standardized reading and math tests through the
Early Grade Reading Assessment, EGRA(RTTI International, 2016) and Early Grad Math


https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf

Assessment, EGMA (RTT International, 2014) respectively. Endline data was collected in
June 2023, when 2,778 children in 421 schools (90 percent of the schools in the sample)
successfully completed the survey. The sample at the endline comprised of 2,778 students,
48 percent of whom were female. The average age was 9.49 years and the students had,
on average, 3.78 siblings. Of the students in the sample, 56% were in grade 3, 29% in
grade 4, and 15% in grade 5.

We obtained partial administrative data from the Education Management Informa-
tion System (EMIS), but only data on student absence days were used in the analysis.
Key data sets - including test scores and anthropometric measures for 2022-2023 and en-
rollment, attendance, and anthropometrics for 2023-2024 - were not available at the time
of reporting due to system upload delays and access challenges. Although the original
plan was to track the same children from baseline to endline, this was not feasible due to

bureaucratic constraints.?

2.3 Estimation

We estimate intention-to-treat effects using OLS, regressing endline outcomes on treat-
ment status, with controls for kitchen catchment area and date fixed effects. Primary out-
comes include dietary diversity, nutritional and physical activity behaviors, absenteeism
and standardized math (EGMA) and reading (EGRA) tests. The impact of Healthy

Meals versus status quo date bars on children is estimated by the following equation.

ycs:a+BTs+eK+9T+5cs (1)

where 3., indicates the outcome of child ¢ in school s at endline. « is a constant
term. T is an indicator equal to 1 if the school s attended by child ¢ was assigned to
provide Healthy Meals (and 0 if the school was assigned to receive date bars or high-
protein biscuits). 6Ok are kitchen catchment area fixed effects, and 6r are date fixed
effects included to control for specific days on which nutrition patterns may differ. The
parameter [ is interpreted as the change in y.s due to the school being assigned to provide
the Healthy Meal instead of the date bars.

Standard errors are clustered at the school cluster level. Given that baseline data
are not available, it is not possible to perform an ANCOVA analysis. We examine het-
erogeneity in program impacts by gender and grade of the student. We do not find any

differential impacts by grade; we report impacts by gender in the next section.

2The Institutional Review Board (IRB) required (a) to remove child-identifying information from
the survey, making it impossible to track children across the data collection rounds; and (b) to obtain
parental consent while surveys were conducted in schools, resulting in only about 30 percent of planned
surveys completed at the start of the study. As a result, a baseline survey conducted in September 2022
was used solely to pilot data collection instruments.



3 Results

3.1 Healthy Meals Raise Dietary Diversity and Change Nutri-

tional Behaviors

Our first key result shows that Healthy Meals increased students’ dietary diversity and
were more popular with children. Using endline survey data to construct children’s
Individual Dietary Diversity Score (Bogaards et al., 2024; Kennedy et al., 2013), we find
that treated children report consuming a quarter of a food group more than control
children, who averaged 5 of 9 food groups (Table 2, panel B, column 1). This increase
was driven by foods in the healthier meals (cheese, apples, bananas, cucumber) that were
not in the status quo meals; consumption of vitamin A-rich fruits and vegetables, other
fruits and vegetables, and dairy products increased by 5-15 percent, with no crowding-in
or crowding-out of other food groups (Table 5). Improvements in nutrition do not come
at the expense of children’s enjoyment of food, rather the opposite; Healthy Meals were
8 percent more popular with students than the status quo date bars (from a high base of
83% popularity, Table 2, panel B, column 2).

Healthy meals serve as economic substitutes for home-packed food and school snack
shop purchases: treatment group students are 19 percent less likely to report bringing
food from home (primarily sandwiches and sodas) and carry 8 percent less money to
school for school purchases (Table 2, panel A, columns 2 and 4). While the observed
reduction of 0.03 JOD in daily spending appears modest in absolute terms, it represents
economically meaningful behavioral change. Given that typical school snack shop items
in Jordan—Dbiscuits, chips, juice, and chocolate—were priced at approximately 0.05 JOD
(about 0.07 USD) each during the intervention period, this reduction corresponds to

students consuming roughly one fewer unhealthy snack per day.



Table 2: REGRESSION RESULTS FOR NUTRITIONAL OUTCOMES

Amount of

Ate something Brought food Brought money money brought

before school to school to school

Bought food
from school shop

to school
(last school day) (last school day) (last school day) (last school day) (last school day)
(1) (2) 3) 4) (5)
Panel A: Nutritional behaviors
Treatment variable 0.012 -0.055%* -0.033 -0.030%** -0.007
(0.027) (0.023) (0.021) (0.012) (0.028)
Control group mean 0.558 0.286 0.889 0.388 0.746
Number of students 2778 2778 2778 2778 2778
Number of schools 421 421 421 421 421

Child Individual Happy with
Dietary Diversity ~— meal received

Score (last school day)
(1) (2)
Panel B: Dietary diversity
Treatment variable 0.252%* 0.069***
(0.101) (0.026)
Control group mean 4.997 0.825
Number of students 2778 2347
Number of schools 421 349

Notes: The table reports estimates based on the OLS specification (1). Missing values of outcome in Columns 1 and 2 in Panel A and Columns 1
and 2 in Panel B are set to the median of the control group of the corresponding outcomes and a dummy variable, which equals 1 if a value of the
respective outcome is missing and 0 otherwise, is included in regression. Treatment variable is a dummy variable equal to 1 if the school attended
by child was assigned to provide Healthy Meals. Ate something before school, Brought food to school, Brought money to school, Bought food from
school shop (last school day) are binary variables measuring whether the child reports the respective behavior for the last school day. Amount of
money brought to school is a continuous variable measuring how much money the child brought to school on the last school day, in Jordanian Dinar.
Child Individual Dietary Diversity Score is a continuous variable measuring how many food groups (out of 9) the child reports consuming on the
previous day. Happy with meal received is a dummy variable measuring whether the child chose the happy emoji (rather than the neutral or sad
emoji) when asked how they liked the meal received on the last school day. All regressions include kitchen catchment area and date fixed effects.
Standard errors are clustered at the school cluster level, reported in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

3.2 Healthy Meals Boost Physical Activity Levels

Second, we find that the provision of Healthy Meals improves students’ physical activity.
Table 3 shows treatment group students score 0.1 standard deviation higher on a stan-
dardized inverse covariance-weighted index following Anderson (2008), which aggregates
measures of activity frequency and subjective assessments of fatigue and focus over the
preceding week. While we find positive point estimates for all components of the index
point, the overall improvement is primarily attributable to a 15 percent increase in the
proportion of treatment students reporting that they were never too tired to engage in
physical activity during the reference period. Since the menu change was not accom-
panied by any behavioral nudges or SBCC interventions, we can interpret the observed
improvements in students’ nutritional and physical activity behaviors as the direct causal
effect of the Healthy Meal.



Table 3: REGRESSION RESULTS FOR PHYSICAL ACTIVITY

Never too tired to

Student Physical Very easy to focus be physically

Activity Index on learning e in th
(ICW - Index) at school a(,itwe i the
ast week
1) B 3)
Treatment variable 0.089*** 0.046 0.062**
(0.034) (0.033) (0.029)
Control group mean 0.000 0.494 0.401
Number of students 2778 2778 2778
Number of schools 421 421 421

Notes: The table reports estimates based on the OLS specification (1). Treatment variable is
a dummy variable equal to 1 if the school attended by child was assigned to provide Healthy
Meals. Student Physical Activity Index (ICW-Index) is a continuous, standardized summary
index aggregating 7 measures of the child’s activity frequency and subjective assessments of
fatigue and focus over the preceding week. Very easy to focus on learning at school, Never too
tired to be physically active in the last week are dummy variables derived from the measures of
fatigue and focus, and capture whether the child in the last week reported finding it very easy
to focus on learning at school and never being too tired to be physically active. All regressions
include kitchen catchment area and date fixed effects. Standard errors are clustered at the
school cluster level, reported in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

3.3 Healthy Meals Reduce Absenteeism and Do Not Affect

Learning

We use administrative data obtained from school records to understand whether Healthy
Meals make students more likely to be at school.

Column 1 in Table 4 shows that children who receive Healthy Meals attend school
one extra day per year, a 16% reduction in absenteeism over the control group mean of
7.2 absence days per year. This can happen through three potential mechanisms. First,
a parental pull channel: parents may be more likely to send their children to school when
Healthy Meals are provided because they perceive them as more caloric or nutritious,
and therefore substitute for food that parents would need to provide; we lack information
on parental beliefs and preferences to test for this channel directly, but the findings in
Table 2 (panel A, columns 2 and 4), showing that children are less likely to bring food
to school and are sent to school with less money, support this mechanism (Vermeersch
and Kremer, 2005; Adelman et al., 2008). Second, a taste channel: children have agency
over school attendance and a tastier meal may motivate them to go to school (de Walque
and Valente, 2023); this may apply in our case, as Table 2 (panel B, column 2) shows
that children prefer the Healthy Meal over date bars. Third, a health channel: children
may be less likely to fall sick if they eat healthier food; our data do not support this

mechanism as there is no change in self-reported sickness days between treatment and



control (not reported).

We administered standardized literacy and numeracy tests to children during our
survey. The literacy test, called the Early Grade Reading Assessment (EGRA), tests if
children can recognize letters and read syllables, words, and sentences; it takes 10 minutes
to administer on average. The numeracy test, called the Early Grade Math Assessment
(EGMA), tests whether children can recognize numbers and make single- or double-digit
additions, subtractions, and multiplications; it takes 30 minutes on average to administer.
The change in the menu does not appear to affect reading or math skills (columns 2 and

3 in Table 4), given that the point estimates are economically small and not statistically

significant.
Table 4: REGRESSION RESULTS FOR EDUCATIONAL OUTCOMES
Absence days EGRA Index EGMA Index
(1) (2) (3)
Treatment variable -1.261** -0.019 -0.040
(0.526) (0.041) (0.046)
Control group mean 7.216 -0.946 -0.225
Number of students 34210 2778 2778

Notes: The table reports estimates based on the OLS specification (1) for all but Column (1) that does not
include the date fixed effect. Treatment variable is a dummy variable equal to 1 if the school attended by
child was assigned to provide Healthy Meals. Absence days is a continuous variable measuring the number
of days a child was absent from school during the school year. EGRA/EGMA Index are continuous
summary indices aggregating indicators of the child’s performance on the tasks included in each test,
following the procedure in Anderson (2008). All regressions include kitchen catchment area and date fixed
effects. Standard errors are clustered at the school cluster level, reported in parentheses; * p < 0.1, **
p < 0.05, *** p < 0.01.

3.4 Effects Are Driven by Boys

We investigate whether the main impacts exhibit heterogeneity by gender. Figure 1
shows point estimates by gender and reports p-values of a test of differential treatment
effects for boys and girls. Boys seem to be more likely to change their behavior by
bringing less money to school (on the intensive and extensive margins) and increasing
their levels of physical activity. Since national statistics indicate that boys are more
likely to be overweight and obese, our heterogeneity analysis suggests that the program
is particularly effective for the subgroup that needs it the most. Note that the differential
impact on physical activity may also be explained by the cultural context in Jordan, which
potentially makes it harder for girls to play sports and be physically active. Finally, our
sample is almost equally composed of third and fourth graders; we test for heterogeneity
by school grade (not reported) but do not find evidence that children in different grades
are affected differently by the program.



Figure 1: IMPACTS, OVERALL AND BY GENDER

t(qgirls) = t(boys)

F—e—
Child IDDS
—a— p=-24
—e—
Brought Food to School
—o—i p=17
—e—
Brought Money to School
A p=.04
—e—
Amount of Money Brought to School
—a— p=.04
. .. —e—
Student Physical Activity Index
—a— p=.05
—e—
EGRA Index
—a— p=-24
—e—
EGMA Index
e p=-64
—e—
Absence Days
—a— p=.22

e All Girls = Boys

Notes: The figure reports point estimates and 90% confidence intervals for selected outcomes, measured
in standard deviations of the control group. For each outcome, three estimates are reported: for the
whole sample (round marker), for the girls subsample only (diamond marker), for the boys subsample
only (square marker). P-values of a test of differential impacts by subsample are shown on the right.

4 Conclusion

This study provides experimental evidence that healthier school meals can meaningfully
improve children’s nutritional behaviors and educational outcomes. We show that re-
placing date bars with fresh, nutritious meals in the context of Jordan’s National School
Feeding Program can achieve positive change in children’s diet and behavior without
compromising children’s food enjoyment or requiring additional behavioral change cam-
paigns.

Our findings have important policy implications for addressing the growing burden of
childhood obesity in low- and middle-income countries. First, the intervention’s success
suggests that direct nutritional improvements are promising for changing behaviors. Sec-
ond, the positive effects on both immediate outcomes (dietary diversity, physical activity)
and longer-term investments (school attendance) indicate that healthier school meals can

generate multiple benefits simultaneously. Third, the stronger effects among boys, who



face higher obesity rates in Jordan, suggest the program effectively targets those most at
risk.

The economic substitution effects we observe, where children bring less money to
school and reduce unhealthy snack purchases, demonstrate how public provision of healthy
food can crowd out private consumption of processed foods. This mechanism may be
particularly relevant in contexts where children have access to cheap, unhealthy snacks
through school snack shops or nearby vendors.

While we do not find short-term improvements in learning outcomes, the reduction
in absenteeism suggests potential for longer-term educational benefits that may emerge
over time. Future research should examine whether sustained exposure to healthier meals
throughout primary school generates cumulative effects on academic achievement, health
outcomes, and dietary preferences that persist into adolescence and adulthood.

Our results support scaling up healthier school meal programs as a credible program to
promote healthier lifestyles and help tackle childhood obesity in middle-income countries,
where processed food consumption and sedentary behaviors increasingly threaten public
health.

10
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A Additional Table

Table 5: REGRESSION RESULTS FOR NUTRITIONAL OUTCOMES BY FOOD GROUP

Dark green Other vitamin-A-rich Other fruits
leafy vegetables  fruits and vegetables  and vegetables

(1) 2) ®3) 4) )

Starchy staples Organ meat

Panel A: Dietary diversity

Treatment variable 0.008 -0.007 0.077%** 0.039%* 0.012
(0.013) (0.028) (0.029) (0.016) (0.017)
Control group mean 0.931 0.402 0.559 0.872 0.091
Number of students 2778 2778 2778 2778 2778
Number of schools 421 421 421 421 421
Meat and fish Eggs Legumes and nuts Milk and

milk products

(1) (2) (3) (4)

Panel B: Dietary diversity (cont’d)

Treatment variable 0.032 0.032 -0.006 0.056**
(0.027) (0.027) (0.025) (0.022)
Control group mean 0.596 0.493 0.347 0.695
Number of students 2778 2778 2778 2778
Number of schools 421 421 421 421

Notes: The table reports estimates based on the OLS specification (1). Missing values of outcome in Columns 1 and 2 in Panel A and Columns 1 and 2 in Panel B
are set to the median of the control group of the corresponding outcomes and a dummy variable, which equals 1 if a value of the respective outcome is missing and
0 otherwise, is included in regression. Treatment variable is a dummy variable equal to 1 if the school attended by child was assigned to provide Healthy Meals.
Starchy staples, Dark green leafy vegetables, Other vitamin-A-rich fruits and vegetables, Other fruits and vegetables, Organ meat, Meat and fish, Eggs, Legumes
and nuts, Milk and milk products are dummy variables measuring whether the child reports consuming the specific food group on the previous day. All regressions
include kitchen catchment area and date fixed effects. Standard errors are clustered at the school cluster level, reported in parentheses; * p < 0.1, ¥* p < 0.05, ***
p < 0.01.
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