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Abstract

Benin has implemented a school feeding program to promote children’s education and
enhance the quality of food and nutrition provided to them. To assess the nutritional value
of school meals served by government canteens, a cross-sectional study was conducted
from November to December 2020 in the departments (districts) of Atacora, Collines,
Couffo, Mono, Ouémé, and Plateau among 1502 school-aged children in 167 public primary
schools with and without a government canteen. The direct food weighing method and the
24-hour dietary recall questionnaire were used to assess the nutritional content (energy,
iron, and vitamins A and C) of foods and the dietary diversity of the children’s diets. Data
were analyzed using STATA software version 16.0. The results showed an average energy
supply of 669 (SD = 316.3) Kcal, with 57% of schools covering at least 1/3 of the children’s
energy needs. The nutrient content of the food offered was found to be low compared to
daily intake recommendations (iron: 15.9%, vitamin A: 17.7%, and vitamin C: 12.8%). With
regard to dietary diversity over the entire day, there was no significant difference between
schools with and without a government canteen. To reduce the micronutrient deficiencies
among these children, setting up a school garden could be an important initiative to make
fresh fruits and vegetables available for use in school meals.

INTRODUCTION

Malnutrition remains a health problem throughout the
world, including among school-aged children in developing
countries (Best et al. 2010; Gonzalez et al. 2007). In countries
with limited resources, most school-aged children often
travel several kilometers to school without a morning or
midday meal (Intiful & Lartey, 2014). School feeding
programs are generally seen as educational interventions
that promote equal access to education, but when they are
nutrition-sensitive, they can contribute to the nutrition and
health of schoolchildren. They can also contribute to hunger
reduction and food security by helping low-income and
vulnerable families with children. In the long term, they can
promote child development and help build human capital by
improving access to education and learning, as well as
nutrition (FAO & WFP, 2018).

In Benin, the school feeding program has been identified
as one of the essential measures to reduce the prevalence of
malnutrition and to improve school retention while
contributing to the children’s nutritional situation (WFP,
2019a). In 2019, only the canteens under the National

Integrated School Feeding Program (PNASI), supported by
the WEP, were in operation, covering 3852 schools across the
country's 77 municipalities (WFP & MEMP, 2019). The
overall objective of the PNASI is to support primary
education in areas of food insecurity and low school
enrollment. Thus, while the objective of the program was to
provide a balanced diet to the children, the community was
expected to participate in the functioning of the canteen by
providing vegetables and condiments and/or a daily
contribution of 25 Francs CFA (~$0.045 US) for food
purchases. How well this aspect functioned could be
expected to be a major factor affecting the micronutrient
content of the diets provided by the canteens.

Several studies have shown that school feeding programs
have a positive effect on the education of participants, but
their effect on the nutritional outcomes has not been clearly
demonstrated (Greenhalgh et al., 2007; Kristjansson et al.,
2007; Adelman et al., 2008). In addition, data collection on
the nutritional status of school children in low-income
countries is inadequate, and investments in child nutrition
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generally focus on the first 1,000 days of life (Best et al.,
2010; Fiorentino et al., 2013; Galicia et al., 2016). Such data
are also lacking in the case of Benin.

Thus, this study aimed to assess the adequacy of nutrient
intake from meals offered by government canteens and the
contribution of the PNASI to the dietary diversity of
participating children, compared to children in schools
without a school canteen.

METHODS

STUDY AREA

This cross-sectional study was conducted from November to
December 2020, with school-aged children in six
departments of Benin, selected based on the prevalence of
food insecurity according to the Consolidated Approach for
Reporting Indicators of Food Security (CARI): Atacora
(23.6%) in the north, Collines (15.3%) in the center, and
Couffo (16.2%), Mono (6.6%), Ouémé (8.1%), and Plateau
(9.1%) in the south of the country (INSAE et al., 2017).

PARTICIPANTS

The study participants were 1502 school-aged children (<15
years old), 252 children per department, in the 5th - 6th
grade of primary school. Interviews were also conducted
with the children’s mothers (key respondents for the 24-
hour recall). School principals and parents of the children
gave their consent. Overall, 167 public primary schools were
selected, including 84 and 83, respectively, with and without
a government canteen (PNASI). The selection process of
schools with government canteens was carried out through
the method of proportional probability, and those without
government canteens through the “Snowball sampling”
method (Goodman, 1961).

DATA COLLECTION

Direct food weighing and a dietary diversity questionnaire
were used to assess the nutritional content including for
energy, iron, vitamins A and C, and dietary diversity.
SOCIO-DEMOGRAPHICS: a semi-structured questionnaire
was used to collect the socio-demographic information of
children and their parents.

WEIGHTED FOOD RECORD: Direct food weighing was only
carried out in schools with government canteens, as the food
was cooked inside the school. An electronic "SECA" scale
with a capacity of 250 kilograms (kg) and an accuracy of 100
grams (g) was used to weigh the kitchen utensils and the
prepared meals. For the ingredients used to prepare the food,
a kitchen scale accurate to 1g and with a maximum capacity
of 5kg was used. This same kitchen scale was used to
measure the food served to each child, both before and after,
to obtain the exact quantity of food consumed.

DIETARY DIVERSITY: Dietary information was collected
using a 24-hour dietary recall questionnaire (Kennedy et al.,
2007; Arimond et al., 2010; Kenny et al., 2013). Children
were asked to recall and describe the composition of the
various foods they had eaten at school the day before the

survey. To check and confirm the children's information, the
24-hour recall was carried out in primary schools with a
public canteen on the day following the direct weighing.

ETHICS STATEMENT

Written informed consent was obtained from all relevant
parties involved, including school principals and children
with their parents, before the interviews. The consent forms
provided detailed information about the nature and purpose
of the study, as well as its potential risks and benefits. During
the informed consent process, emphasis was put on the
voluntary nature of participation, the right to withdraw from
the study at any time, and the assurance of confidentiality of
the data collected. We ensured that parents were provided
with a clear explanation of the research objectives,
methodologies, and the expected impact on their children.
The consent forms explicitly outlined the protection of
participants' rights and confidentiality.

DATA ANALYSIS

ENERGY AND NUTRIENT INTAKE: To estimate the energy,
iron, and vitamins A and C of the meals offered to children
in the school canteens, the NutriSurvey (2007) software was
used. Nutritional values used were from the FAO/INFOODS
Food Composition Table for Western Africa (2019) (Vincent
et al., 2020). Energy content was converted to Kcal by
multiplying the obtained K] value by 0.2388 (FAO et al.,
2001). The actual energy and nutrient contents of the school
meals were compared to one-third of the nutritional
requirements of school children, as reported by Bhatia
(2013), based on FAO and WHO (2018).

DIETARY DIVERSITY SCORE: The different food groups
consumed by the children were recorded. The dietary
diversity score was simply the sum of the number of food
groups consumed by the respondents. Twelve food groups
were considered for this calculation (FAO, 2010). An analysis
of variance test was carried out to compare the results of the
two school groups and determine whether canteen meals
help to improve the dietary diversity of children’s diets.

STATISTICAL ANALYSIS

Data were analyzed with STATA software version 16. The
value associated with the probability of p<5% was considered
significant. Descriptive analyses served to compute means,
standard deviation, and minimum and maximum. Kruskal-
Wallis and Wilcoxon-Mann-Whitney tests were used for
means comparison.

RESULTS

PRIMARY SCHOOL CHILDREN’S CHARACTERISTICS

The mean age and sex distribution of participating children,
by department, school grade, and presence of government
canteens are presented in Table 1. Across all the schools
selected, more than 54% of children were male. The average
age of the children was 11.5 (SD = 1.7) years.
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Table 1. Mean age and sex distribution of participating children, by department (district), school grade and presence
of government canteens

Variables School type Total Atacora Collines Couffo Mono Ouémé Plateau p-value
n=1502) (M=252) (n=252) (n-=252) (n=251) (n=243) (n=252)
All schools 11.5, 1.7 12.1, 1.6 10.9, 1.6 11.8,1.7 11.5,1.8 11.1,1.6 11.6,1.8 <.001
Age (M, SD) Government canteen 11.7, 1.7 12.1,1.5 11.3,1.7 119,15  11.4,1.7 11.3,1.5 12.3, 1.6 <.001
(years) No-government 11.3,1.7 12.1,1.6  10.6,1.4 115,18 11.6,1.8 10.8, 1.6 10.9, 1.6
canteen
Male All schools (n=818) 54.46 57.54 56.35 52.38 52.99 52.26 55.16
Government canteen 54.63 59.52 55.56 51.59 54.76 50 56.35
(n=413)
No-government 54.29 55.56 57.14 53.17 51.20 54.70 53.97
Sex canteen (n= 405)
(%) All schools (n= 684) 45.54 42.46 43.65 47.62 47.01 47.74 44.84
Government canteen 45.37 40.48 44.44 48.41 45.24 50 43.65
Female
(n=343)
No-government 45.71 44.44 42.86 46.83 48.80 45.30 46.03
canteen (n= 341)
All schools (n= 606) 40.35 37.30 39.29 38.10 43.03 41.56 42.86
g Government canteen 41.40 41.27 43.65 34.13 46.83 42.06 40.48
grade (0=313)
No-government 39.28 33.33 34.92 42.06 39.20 41.03 45.24
Grade canteen (n= 293)
(%) All schools (n= 896) 59.65 62.70 60.71 61.90 56.97 58.44 57.14
o Government canteen 58.60 58.73 56.35 65.87 53.17 57.94 59.52
(n=293)
EEEE N e 60.72 66.67 65.08 57.94 60.80 58.97 54.76

canteen (n=453)

ENERGY AND MICRONUTRIENT SUPPLY OF FOODS SERVED IN
THE GOVERNMENT CANTEENS

Table 2 presents the energy and micronutrient supply of the
food provided in school canteens, by department. The
average energy supply served to children in the schools was
669.22 (SD = 316.29) Kcal. These values varied significantly
(p =.032) across departments and were the highest in the

Collines (M = 857.5, SD = 213.81 Kcal). Values obtained for
the micronutrients measured were (M, SD): 5.32, 4.24 mg of
iron, 106.33, 75.89 pg of vitamin A, and 5.13, 7.51 mg of
vitamin C. Aside from vitamin C, there were no significant
differences among departments. The highest value of
vitamin C supplied was recorded in Ouémé (M = 15.40, SD =

9.19 pg).

Table 2. Energy and micronutrient supply of the food servings in schools with government canteens, by department

(district)
Average energy Micronutrient content

Department (Kcal) Iron (mg) Vit A (ng) Vit C (mg)
(Min; Max) (Min; Max) (Min; Max) (Min; Max)

Atacora (M, SD) 672.28,290.18 4.64,3.14 91.76, 85.53 2.89, 6.50
(170.12; 1181.87) (0.93; 12.80) (5.40; 307.30) (0.09; 24.58)

Collines (M, SD) 857.5,213.81 5.75,2.54 107.54, 67.10 1,43,2.42
(444.1; 1197.2) (1.66; 10.16) (42.14; 288.68) (0.004; 8.94)

Couffo (M, SD) 608.93, 157.83 3.63,1.38 110.54, 55.17 1.82,1.23
(295.07; 961.28) (1.61; 6.07) (38.09; 260.61) (0.53; 4.59)

Mono (M, SD) 617.39, 262.38 6.16, 6.19 84.59, 45.57 2.76, 3.28
(253.99; 1165.04) (1.17; 20.95) (20.15; 163.67) (0.25; 13.07)

Ouémé (M, SD) 634.5, 334.32 4.89,3.98 127.10, 90.93 15.40,9.19
(205.9; 1479.5) (1.2; 23.53) (3.9; 380.28) (2.03; 41.10)

Plateau (M, SD) 624.71, 504.80 6.9,5.93 117.40, 101.16 6.54,7.94
(140.09; 2165.08) (0.02; 20.25) (3.88; 346.08) (0.31; 26.09)
p-value (x2) 0.032 (12.2) 0.452 (4.71) 0.451 (4.72) <.001 (36.00)

ADEQUACY OF THE ENERGY AND MICRONUTRIENT SUPPLIES
OF THE MEALS SERVED

The portion sizes of meals served varied across schools, as
did the coverage of children's energy needs. Overall, at least
1/3 of the children’s energy needs were covered by food
servings in 57% of schools. The highest proportion of schools
where at least 1/3 of the children’s energy needs were
covered was recorded in Collines (85.7%) and the lowest in
Plateau (37.5%) (Figure 1). The coverage of iron needs, as
well as that of vitamins A and C, were low. The coverage rate
for iron and vitamin A is lower than 33% in all the

departments. As for vitamin C, Ouémé was the sole
department where the coverage rate was higher than 1/3 of
the children's needs (38.5%) (Figure 2).

CHILDREN’S DIETARY DIVERSITY

The dietary diversity scores of children over an entire day
ranged from six to seven food groups. No significant
difference (p = 0.6817) was found among the two school
groups (with and without government canteens). However,
the comparison of children’s dietary diversity scores among
departments showed a significant difference (p <0.001)
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(Figure 3). In Atacora and Collines, children have the lowest %0

dietary diversity scores: (M = 5.59, SD = 1.09) and (M = 5.77, 2 80
SD = 1.08) respectively. Starchy foods, spices and seasonings, % 70
seeds, and nuts were the most consumed food groups (100%). £ 60
Fruits and vegetables (25.5%) and dark green leafy vegetables < ig
(28.2%) are, however, poorly included in the children’s diet. 8 =0
Eggs (5.6%), fresh food (<1%), dairy (4.5%) were little g 20
consumed (Figure 4). £ 10

0

All  AtacoraCollines Couffo Mono Ouémé Plateau

Department
Figure 1. Proportion of schools with children having
covered at least 1/3 of their energy needs by

department (district).
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Starchy staples

Milk and milk products

Organ meat

Eggs

Sweets

Legumes, nuts and seeds

Spices, condiments

Oils and fats

Fruits and vegetables

Dark green leafy vegetables

Meat and fishes

Figure 4. Most consumed food groups by all children

Table 3. Proportion of children per dietary diversity score in schools with and without a canteen

Schools with government canteens (n = 746)

Schools without government canteens (n = 756)

Category Atacora Collines Couffo Mono = Ouémé Plateau = Atacora Collines Couffo Mono Quémé Plateau
Mean (SD) 6.00 (1.1) 6.00 (1.2)
<5 54.7 43.7 24.6 33.6 33.3 43.6 45.3 40.5 27.8 32.6 37.3 30.2
6-7 40.5 47.6 54.8 48.8 51.3 45.3 50.8 56.4 54 40.5 54.8 59.5
28 4.8 8.7 20.6 17.6 154 11.1 3.9 3.1 18.2 26.9 7.9 10.3
p-value (x2) 0.682 (0.168)
DISCUSSION

The objective of this study was to assess the energy, iron, and
vitamins A and C, supplied by canteen meals and their effect
on school-aged children's dietary diversity in schools
supported by the National Program of Integrated School
Food (PNASI).

During our survey, we observed that the energy intake
from the food offered to schoolchildren and its adequacy are
generally acceptable, even when the energy intakes do not
cover 1/3 of children's needs in all schools. Nelson et al.,
(2004) highlighted that due to the time children spend in
school, it has been estimated that about one-third of their
food and beverage consumption is in school settings. Based
on this, the foods served to children in the canteens were
expected to cover at least one-third of their energy and
micronutrient needs, including of iron and vitamins A and C.
In the present study, the average values of energy supply
varied significantly (p =0.032) across departments and were
the highest in the Collines 857.5 (SD = 213.81) Kcal. We
obtained better results than those reported by Abizari et al.,
(2014), where the food served by government canteens
contained 572.40 Kcal. The low coverage rate observed in
some schools could be due to small portions served. While
the documentation set a clear daily quantity of raw food per
child (forming the basis for raw-material sampling), the
portions served were not standardized across grades.
Sometimes, this resulted in a disparity in the quantity served
to children. It should be noted that the low coverage rate of
at least one-third of children's energy needs in the
department of Plateau, is due to the local food named Akassa
which is the most prepared meal during the study period.

In contrast to the energy supply, the micronutrient
content of school meals offered was low since the food basket
did not include foods rich in these nutrients. Community

mobilization to support the canteen was apparently weak or
non-existent in some schools, especially in lower income
areas. This would have led some schools into composing
meals only with foods offered by the program such as rice,
cowpeas/yellow peas, salt, and palm olein oil fortified with
vitamins A and D. The value obtained for vitamin C was
higher in the department of Ouémé and this may be due to
the use of ingredients such as fresh chili (against dry red chili
in most other departments) and the use of fresh tomato or
other foods.

Regarding the dietary diversity score, which we based on
the entire diet of the children, there was no significant (p =
0.681) difference between schools with and without
canteens. This could be explained by the fact that the food
supply basket did not differ from the foods that children
usually eat and does not provide other food groups. We
found that the consumption of vegetables, fruits, and
vegetables rich in vitamin A during the entire day was low in
our entire sample.

Thus, rather than improving dietary diversity, the meals
provided by the government canteen allowed children to
have a guaranteed meal at noon and spared them from
having to walk long distances home for lunch. This could
have been beneficial in supporting the other objective of
PNASI, that of enhancing school enrollment.

On the other hand, some differences were observed
across the departments. INSAE et al., (2017) reported that
Atacora and Collines had particularly high rates of food
insecurity. However, since the dietary diversity score of
children was not assessed prior to the program’s
implementation, the specific effects of canteen meals on
their dietary diversity remain uncertain.

One approach that could help change the situation we
have documented is the establishment of school gardens,
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defined by FAO as “cultivated areas around or near primary
schools, which can be used primarily for learning purposes
and also generate food and income for the school” (FAO,
2004). School-garden interventions give school children
hands-on opportunities to grow and harvest fruit and
vegetables (Morris & Zidenberg-Cherr, 2002; Parmer et al.,
2009). Moreover, a systematic review by Ohly et al., (2016),
which aimed to examine the effects of school gardening on
health and well-being, reported improvements in children’s
willingness to taste vegetables and in preferences for fruit
and vegetables. In addition, some studies have shown a
positive effect of these interventions on fruit and vegetable
consumption (McAleese & Rankin, 2007).

School feeding can also be complemented by school-based
food and nutrition education (SFNE) that builds children’s
food literacy and practical skills. Integrating SFNE with meal
provision can extend benefits beyond the school day, support
more diversified diets and local food systems, and strengthen
the long-term nutrition and health impact of school feeding
programs (FAO, 2019; FAO, 2020).

One important limitation of the present study was that we
used the snowballing method for sampling schools without
canteens. This could have introduced biases into the data we
report for them. Another limitation was that we only
recorded one day's worth of meals per school, which may not
be representative of the overall menus and of other days of
the week. In particular, vitamin C and vitamin A levels in the
diet tend to show great daily variation (Basiotis, 1987).
Consequently, estimates of energy and micronutrient
coverage levels and contrasts between departments may be
influenced by daily and seasonal variability that we were
unable to take into account in this study. This design
therefore limits the generalization of the conclusions. In
addition, we did not measure community contributions of
vegetables to the canteens, nor whether funds provided by
the community were properly used to purchase fresh foods
for the canteens. Finally, we also did not examine the socio-
economic levels of the children, schools or districts. In lower-
income areas, the school meals, even if less than ideal, could
have made a more substantial contribution to the children’s
overall diets.

CONCLUSION

This assessment of the nutrient supplies, including for
energy, iron, and vitamins A and C of canteen meal and their
effect on school-age children’s dietary diversity in schools
endorsed by the National Program of Integrated School Food,
revealed that at least 1/3 of the children’s energy needs was

covered by the food served in 57% of schools. However, none
of the schools has covered the needs of schoolchildren for
iron, vitamin A, or vitamin C, apart from the department
(district) of Ouémé where the level of vitamin C was higher
than 1/3 estimated of the children’s daily requirement.
Concerning dietary diversity over the entire day, no
significant difference was found between the children of the
schools with and without a government canteen. The
departments with the lowest incomes, Atacora and Collines,
also had the lowest dietary diversity scores. To reduce
micronutrient deficiencies among these children in areas
where community participation in the school feeding
program is low, we recommend setting up school gardens and
providing nutrition education linked to school feeding.
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