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Abstract
Background: School feeding offers an excellent opportunity for targeted intervention to students
not only as means for improving educational outcomes but also enhancing nutritional outcomes. The
Government of Ghana introduced the free lunch feeding policy for nonresidential students in senior
high schools (SHS) in 2018.
Objective: We assessed unintended benefits of the free lunch program to dietary improvement.
Methods: This was an analytical cross-sectional study among 403 (202 beneficiary and 201 nonbeneficiary) students in SHS. The Food and Agriculture Organization’s standard procedure for measuring dietary diversity score (DDS) was followed. A 3-day dietary recall was used to assess school day
DDS, while a 24-hour recall was used to assess weekend DDS of students. Differences in DDS and
food group consumption were determined using student t test and w2 test, respectively.
Results: Nearly all (98.5%) beneficiary students consumed the free school lunch and 7 (70%) in 10 of
them consumed it on all school days. While the students did not differ in their weekend meal DDS
(6.3 + 1.4 vs 6.5 + 1.4, P ¼ .39), beneficiaries of the school lunch had higher lunch DDS (7.5 + 0.5 vs
6.5 + 1.4, P < .001) and whole day DDS (11.5 + 1 vs 9.3 + 2.0, P < .001) compared to non-beneficiary
students on school days. Even though the school lunch increased food group intake, vitamin-A rich
vegetables and tubers, fruits, flesh and organ meats, and dairy products were hardly provided as
components of school lunch.
Conclusion: Provision of free school lunch meal to nonresidential students in SHSs in Ghana could
contribute to improved diet quality.
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Introduction
Nutritional challenges in developing countries are
high and continue to impair health, quality of life,
and survival.1 Nutrition interventions have principally targeted the prevention of malnutrition
during periods of rapid growth such as during
childhood and adolescence.2 Once final height
is attained at adolescence, the consequence of
stunting becomes uncorrectable. The growth
spurt of adolescence has been seen as a period
of potential interest for catching up growth deficit
of childhood.3 Optimal nutrition is therefore an
important consideration at this critical stage of
life. The provision of hot school meals offers an
excellent opportunity for targeted intervention of
adolescents and serves as both a means for enhancing nutrition and improving attendance and educational outcomes.4
Diversity in the food adolescents eat is necessary in improving quality and meeting the
requirements for energy and nutrients. Inadequate
dietary diversity is particularly problematic
among poor populations in developing countries.
Therefore, increasing the diversity of food available for consumption could reduce both undernutrition and overnutrition.5,6
School feeding in Ghana has mostly operated
at the primary school level with expected outcomes including poverty reduction, increased
school enrolment, improved food security, and
improved nutritional status. The program has
recorded marked increase in school enrolment,
reduced gender gap between boys and girls, and
improved nutritional status in the beneficiary
schools.7,8
In the light of these successes of school feeding
in the primary schools, the government of Ghana
introduced a policy on free school feeding in senior
high schools (SHS) in September 2017. The aims
were to increase enrolment and potentially
improve nutritional status of students in SHSs. The
policy includes 3 square meals for residential students and a hot lunch for nonresidential students.
The policy has been implemented in a progressive

approach starting with students in the first year of
SHS admitted in the 2017/2018 academic year. As
beneficiary nonresidential students are expected to
take other meals at home, the free lunch meal is
essentially expected to be an addition to the overall
dietary intake in the day. However, it is unknown
whether the free lunch makes significant improvements to the dietary quality of beneficiary nonresidential students. To our knowledge, the
contribution of the free school lunch to dietary
improvement of students has not been assessed
since the inception of the policy. Such data could
be useful in informing policy makers on the progressive scale-up of the program. Therefore, the
present study aimed to assess the contribution of
the free school lunch to dietary improvement as
measured through dietary diversity of students
who attend SHSs in Northern Ghana.

Methods
Study Design and Area
This study was an analytical cross-sectional study
conducted in the Tamale Metropolis in May and
June 2018. Tamale is the capital of the Northern
Region of Ghana and is the fourth largest city in
Ghana. It is the principal center of education in
the region. As of 2018, the Metropolis had
14 SHSs.9 The study was conducted in 3 SHSs:
Vitting SHS (Vitting), Kalpohini SHS (Kalpohini), and Northern School of Business
(Nobisco). As most schools in the Metropolis
operate mainly residential student status, we purposively selected schools with a good balance of
residential and nonresidential student numbers.

Study Population and Sampling
The target population was nonresidential students
in SHSs in the Tamale Metropolis. The free
school lunch policy started with first year students admitted in the 2017/2018 academic year.
Therefore, as of the time of this study, there was
only 1-year group (SHS 1) benefiting from the
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free school lunch. Nonresidential students in the
SHS 2 served as comparison group. The study
sample consisted of beneficiaries (SHS 1 students) and non-beneficiaries (SHS 2 students) in
the schools. A total of 403 students (202 beneficiary and 201 non-beneficiary) were selected to
participate in the study. The number of students
enrolled per school was determined through probability proportionate to size of school. Therefore,
more students were sampled from schools with
larger populations. A list of nonresidential students was prepared from class registers for each
school and used to select students through simple
random sampling using Excel-generated random
numbers. Selected students were identified in
their respective classes and followed for questionnaire administration.

Data Collection
Pretested semi-structured questionnaires were
used to elicit participant information on sociodemographic characteristics, household wealth,
hunger indicators, and student perceptions about
the free school lunch.

Assessment of Dietary Diversity and Hunger
A qualitative 24-hour and 3-day dietary recall of
foods consumed by the respondents was used.
The 24-hour recall was used for weekend meals,
while the 3-day recall was used for school day
meals. As school lunch is not served to nonresidential students during weekends, the weekend
dietary assessment provided data on usual intake
outside the influence of the school lunch. Dietary
assessment was therefore conducted on 2 different days. The first dietary assessment was on
either Thursdays or Fridays, where 3-day recalls
were made to allow for recall of foods taken from
Monday onward. The second dietary assessment
took place the following Monday, where participants made a 24-hour recall of foods taken during
the previous day (weekend/nonschool day). The
Food and Agriculture Organization’s standard
approach to assessing dietary diversity based on
14 food groups was followed. 10 The dietary
diversity score (DDS) was calculated from a simple count of the number of food groups a
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participant consumed over a specified recall
period. Therefore, the DDS ranged from 0 when
none of the food groups were consumed to 14
when all food groups were consumed. The food
groups used for the calculation of the DDS were
(1) cereals; (2) white roots and tubers; (3) vitamin
A-rich vegetables and tubers; (4) dark green leafy
vegetables; (5) other vegetables; (6) vitamin
A-rich fruits; (7) other fruits; (8) organ meat;
(9) flesh meat,; (10) eggs; (11) fish and sea foods;
(12) legumes, nuts, and seeds; (13) milk and milk
products; and (14) fats and oils. For the free lunch
beneficiaries, in addition to the dietary recall,
school kitchen menus were examined. School
meal menus were obtained from school kitchens.
The data reported for 3-day lunch food groups
and 24-hour lunch DDS for beneficiary students
represent the free lunch. Other foods taken at
lunch are included in the 3 whole day recall data.
Questionnaires were interviewer-administered by
trained final year undergraduate nutrition students and took place at the schools during break
time.
Household hunger was assessed and classified
according to the Household Hunger Scale.11 The
tool consists of 3 questions and 3 sets of frequencies (never, rarely or sometimes, and often) which
pertains to household experience of food insufficiencies. It allows classification of households
into 3 main hunger categories (little to no household hunger; moderate household hunger; and
severe household hunger).11 Household responses
to the 3 questions were scored as follows:
never ¼ 0, rarely or sometimes ¼ 1, and often
¼ 2. The total scores ranged from 0 to 6; households scoring 0 to 2 were classified as having
“little to no hunger”; those with scores 2 to 3 had
“moderate household hunger”; and scores 4 to
6 were classified as “severe household hunger.”11

Data Analysis
Data were entered, cleaned, and analyzed using
SPSS version 21. Categorical data have been
presented as frequencies and percentages, while
continuous data are reported as means and SD.
Unpaired student t test was used to test differences
in DDSs (continuous variable) among beneficiary
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and non-beneficiary students. Comparison of food
group intake was made using w2 test.

Research Ethics and Patient Consent
The students or their parents (where students
were younger than 18 years) signed an informed
consent before participating in the study. Participation in the study was voluntary, and where parents consented on behalf of students, we also
obtained student assent to participate. The study
protocol was also approved by the Scientific
Review Committee of the School of Allied Health
Sciences, University for Development Studies,
Ghana.

Results
Background Characteristics of Beneficiary
and Non-Beneficiary Students
Six (59.8%) in 10 of sampled students were male,
but there were important sex differences between
beneficiary and non-beneficiary students. More
than half (52%) of the students were aged 12 to
17 years with non-beneficiaries being a little
older (P < .001). There was no statistical evidence
of a difference in participant’s religion and mode
of transport to school. A larger proportion of the
students belonged to the Dagomba ethnic group
(P ¼ .009) and had their fathers as household
heads (P ¼ .02). There were similar occupations
of household heads (P ¼ .48), household hunger
classification (P ¼ .95), source of household food
(P ¼ .49), and household wealth classification
(P ¼ .05; Table 1).

Dietary Practices and Perceptions of Free
School Lunch
Majority of the sampled students reported to
school with pocket money (66.3% vs 64.2%;
P ¼ .65; for beneficiary and non-beneficiary students, respectively). Reports about buying food at
school were higher (P < .001) among nonbeneficiary students (54.5% vs 82.4% for beneficiary and non-beneficiary students, respectively;
data not shown for non-beneficiary students). In
addition to the school lunch, 72% of beneficiary
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students had additional meals for lunch. For 48%
of the beneficiaries, additional meals were taken
because they still felt hungry. For other beneficiaries (22%), additional meals were taken because
food was available at home on return from school
(Table 2).
Nearly all (98.5%) the beneficiary students
had taken the free school lunch the day preceding
the survey, and 7 (70%) in 10 of them take it on
all school days. More than half (52%) of them felt
the free school lunch alleviates hunger, and close
to one-third (31.7%) thought it was a balanced
meal and a few others (7.4%) thought it was nutritious. Almost all beneficiary students (96.0%) felt
the introduction of the free lunch has improved
the diversity of their diet; because the number of
times they eat during a school day has increased
(56.4%), they now consume fruits and vegetables
(25.2%) and eat from more food groups (9.0%;
Table 2).

Comparison of Weekend Food Consumption
of Beneficiary and Non-Beneficiary Students
Of the 14 food groups, participants differed in
only 4 food groups during the weekend. These
food groups were white roots and tubers, other
fruits, flesh meats, and fish and seafood. While
non-beneficiary students consumed more of
white roots and tubers (P ¼ .001) and fish and
seafood (P ¼ .006), beneficiary students mostly
consumed other fruits (P ¼ .002) and flesh meats
(P ¼ .003; Figure 1).

Comparison of Lunch and Whole Day Food
Groups Among Beneficiary and NonBeneficiary Students (3-Day Recall)
Details of foods served as school lunch in the
schools is provided in Table 3. The menu for the
5 days in all schools are foods mainly made from
cereals, legumes, and white roots and tubers. The
meal is served in such a way that if cereal is
served today, legumes or white roots will be
served tomorrow. Also, all meals in the 5 days
are prepared using oil, fish, spices, and other
vegetables. It is only Vitting SHS that includes
Amaranth leaves which is a dark green leafy
vegetable in their menu and it is served only on
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Table 1. Background Characteristics of Beneficiary and Non-Beneficiary Students.
Characteristic
Sex
Male
Female
Age (years)
12-17
18
Religion
Islam
Christianity
Ethnicity
Dagomba
Mamprusi
Gonja
Akan
Others
Means to school
Foot
Bicycle
Motorcycle
Car
Household head
Father
Mother
Grandfather
Grandmother
Uncle
Others
Occupation of household head
Trader
Agricultural worker
Office worker
Service worker
Education/research
Health worker
Unemployed
Others
Household source of foods
Own production
Purchase
Food aid/gift
Borrowing
Household hunger category
Severe
Moderate
No hunger
Household wealth category
High
Low

Beneficiary
(n ¼ 202) n (%)

Non-beneficiary
(n ¼ 201) n (%)

Total n (%)

146 (72.3)
56 (27.7)

95 (47.3)
106 (52.7)

241 (59.8)
162 (40.2)

138 (68.3)
64 (31.7)

70 (34.8)
131 (65.2)

208 (51.6)
195 (48.4)

158 (78.2)
44 (21.8)

172 (85.6)
29 (14.4)

330 (81.9)
73 (18.1)

130 (64.4)
7 (3.5)
12 (5.9)
12 (5.9)
41 (20.3)

159
5
10
10
17

(79.1)
(2.5)
(5.0)
(5.0)
(8.5)

289
12
22
22
58

(71.7)
(3.0)
(5.5)
(5.5)
(14.4)

122 (60.4)
46 (22.8)
17 (8.4)
17 (8.4)

138
32
15
16

(68.7)
(15.9)
(7.5)
(8.0)

260
78
32
33

(64.5)
(19.4)
(7.9)
(8.2)

138 (68.3)
18 (8.9)
15 (7.4)
8 (4.0)
17 (8.4)
6 (3.0)

110
22
12
9
39
9

(54.7)
(10.9)
(6.0)
(4.5)
(19.4)
(4.5)

248
40
27
17
56
15

(61.5)
(9.9)
(6.7)
(4.2)
(13.9)
(3.7)

49 (24.3)
82 (40.6)
14 (6.9)
7 (3.5)
16 (7.9)
3 (1.5)
15 (7.5)
16 (7.9)

61
64
12
5
18
2
24
15

(30.3)
(31.8)
(6.0)
(2.5)
(9.0)
(1.0)
(11.9)
(7.5)

110 (27.3)
146 (36.2)
26 (6.5)
12 (3.0)
34 (8.4)
5 (1.2)
39 (9.7)
31 (7.7)

97 (48.0)
94 (46.5)
6 (3.0)
5 (2.5)

79
109
3
10

(39.3)
(54.2)
(1.5)
(5.0)

176 (43.7)
203 (50.4)
9 (2.2)
15 (3.7)

5 (2.5)
45 (22.3)
152 (75.2)

5 (2.5)
42 (20.9)
154 (76.6)

10 (2.5)
87 (21.6)
306 (75.9)

114 (56.4)
88 (43.6)

94 (46.8)
107 (53.2)

208 (51.6)
195 (48.4)

P value
<.001

<.001
.06

.01

.30

.02

.48

.49

.95

.05
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Table 2. Dietary Practices and Perceptions of Free Lunch Beneficiaries.
Practice/perception
Do you come to school with pocket money
Yes
What do you use pocket money for?
Buy food
By water
Buy fruits
Buy snacks
Others
Use of pocket money before free lunch
Buy food
Buy water
Buy fruits
Buy snacks
Other
Do you take lunch at home?
Yes
Why do you take lunch at home?
I do not like the school lunch
Still feel hungry after eating the school lunch
There is food when I get to the house
Did you take school lunch yesterday?
Yes
Frequency of school lunch in a week
All 5 days
Others
How do you feel about the free lunch?
It alleviates hunger
It is nutritious
It is a balance diet
Others
Diet more diversified now?a
Yes
Reasons for diet more diversified
Because I eat from all food groups
Because I eat from more than 5 food groups
Because I eat 3 times a day
Because I include fruit and vegetables in my diet
a

Frequency (%)
134 (66.3)
73 (54.5)
38 (28.4)
3 (2.2)
18 (13.4)
2 (1.5)
100 (74.6)
23 (17.2)
1 (0.7)
8 (6.0)
2 (1.5)
146 (72.3)
5 (2.5)
97 (48.0)
44 (21.8)
199 (98.5)
141 (69.8)
62 (30.2)
105 (52.0)
15 (7.4)
64 (31.7)
18 (8.8)
194 (96.0)
12 (5.9)
18 (8.9)
113 (56.4)
51 (25.2)

Diversified diet was defined as a diet with more food groups.

Fridays. Nine of the 16 food groups used in the
interview were served as school lunch across
almost all schools.
Even though the school lunch increased food
group intake, vitamin A-rich vegetables and
tubers; fruits, flesh and organ meats; and dairy
products were hardly provided as school lunch.
For example, less than 5% of all sampled students
consumed from vitamin A-rich fruits, other fruits,
organ meats, and milk and milk products in the 3-

day recall of lunch meals. There was no evidence
of a difference in consumption of cereals and
other vegetables at lunch. Beneficiary students,
however, had a higher reported frequency of consumption of white roots and tubers, eggs, fish and
seafood, legumes and nuts, and fats and oils taken
as school lunch (P < .001; Figure 2).
In a 3-day recall of whole day meals, more
than 90% of the students consumed cereals, white
roots and tubers, dark green leafy vegetables,
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Figure 1. Comparison of weekend food groups among free lunch and nonschool lunch beneficiaries. * indicate a
statistically significant difference in consumption between beneficiary and non-beneficiary students.

other vegetables, fish and seafood, legumes and
nuts, and fats and oils. A statistically significant
higher proportion of beneficiary students consumed from 8 food groups than non-beneficiary
students in the following food groups: dark green
leafy vegetables, vitamin-A rich fruits and vegetables, other fruits, organ meats, eggs, fish and
seafood, legumes and nuts, and milk and milk
products (Figure 3).

Comparison of Mean DDSs Among
Beneficiary and Non-Beneficiary Students
There was no evidence (P ¼ .39) that participants
differed in mean DDS of weekend meals (6.3 vs
6.5). However, there was strong evidence of a 1unit increase in DDS of beneficiary students at

lunch (7.5 vs 6.5, P < .001) and 2-unit increase
in whole day DDS of beneficiary students
(DDS ¼ 11.5) compared to non-beneficiary students (DDS ¼ 9.3; P < .001) on weekdays (Table 4).

Discussion
We sought to assess the contribution of free
school lunch to dietary improvement of students
who attend SHSs in Northern Ghana. The main
findings are that most beneficiary students took
the free school lunch on all school days. Dietary
diversity scores did not differ during the weekends among beneficiary and non-beneficiary students. The provision of free school lunch,
however, led to a 1-unit increase in DDSs at
lunch among beneficiary students compared to
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Table 3. Menus of Free Lunch Among Participating Schools.a
Day

Name of
school Name of dish

Main ingredients

Monday

Kalpohin

Beans, yam, vegetable oil, pepper, salt, saltpeter, tomatoes, onion

Tuesday

Nobisco
Vitting
Kalpohin
Nobisco
Vitting

Wednesday Kalpohin
Nobisco

Thursday

Vitting
Kalpohin
Nobisco
Vitting

Friday

Kalpohin
Nobisco
Vitting

a

Bean Stew and Yam
Slices
Gari and Beans
Gari and Beans
Jollof with Egg
Plain Rice with
Amaranth Sauce
Jollof with Egg

Gari, beans, palm oil, anchovies, salt, onion, tomatoes, saltpeter
Beans, Gari, fish, palm oil, onion, tomatoes, pepper, saltpeter
Rice, eggs, bouillon cubes, spices, anchovies, tomatoes, onions, oil
Amaranth leaves, agushie (white melon seeds), salted fish, onion,
pepper, rice, canned fish, bouillon cubes, tomatoes, vegetable oil
Rice, eggs, vegetable oil, canned tomatoes, onion, pepper, bouillon
cubes, anchovies, salt
Gari and Beans
Beans, Gari, salt, pepper, saltpeter, anchovies, palm oil, onion
Rice and Beans
Rice, beans, vegetable oil, keta boys, bouillon cubes, spices, onion,
(waakye)
salt, pepper
Gari and Beans
Beans, Gari, fish, palm oil, onion, tomatoes, pepper, saltpeter
Rice and Beans Jollof Rice, beans, tomatoes, salt, onion, anchovies, vegetable oil,
saltpeter
Rice Jollof
Rice, onion, vegetable oil, canned fish, bouillon cubes, spices
Rice and Beans Jollof Rice, beans, vegetable oil, canned tomatoes, onion, bouillon cubes,
salt
Crushed maize and Maize, beans, pepper, salt, vegetable oil, anchovies, saltpeter
Beans Jollof
Gari and Beans
Gari, beans, palm oil, anchovies, salt, onion, salted fish, tomatoes,
pepper
Plain Rice with
Rice, pepper, palm nut, Amaranth leaves, tomatoes, salt, onions,
Amaranth Sauce
bouillon cubes, anchovies

Jollof: A meal of rice made with oil and tomato sauce. Gari: A local preparation of roasted cassava flour.

non-beneficiaries. It also led to 2-unit increase in
DDSs of whole day meals of beneficiary students
compared to non-beneficiaries. Foods from vitamin A-rich vegetables and tubers, fruits, flesh and
organ meats, and dairy products groups were
hardly provided as components of school lunch.
The higher number of students who reported
taking the school lunch on all school days could
indicate high acceptance and uptake of the free
lunch policy. As household hunger indicators
were similar and dietary diversity of participants
did not differ during weekends, the higher DDSs
among beneficiary students during school days
could be attributed to the supplementary effects
of foods taken as free lunch. Higher dietary diversity in food consumption may indicate adequate
nutrients intake.12 An earlier study in the same
region also found high energy and nutrient intake
among school feeding beneficiaries in primary
schools. 13 The free school lunch may have
improved dietary diversity of students by

increasing their access to different food groups.14
In other studies, the provision of school lunch
increased dietary diversity, school enrolment,
attendance, and student concentration in class.15
A national school lunch program has been found
to be a major policy effort to alleviate the problems associated with hunger and a lack of adequate nutrition among low-income children.16
As beneficiary students still came to school
with pocket money and a majority spent it on
food and also had some foods at home after
school, this could explain the 2-unit increase in
DDSs of whole day meals even though they had
one food group increase at only lunch meals.
Foods bought at school in addition to the school
lunch therefore led to additional increase in the
number of food groups taken in the day. With
targeted education, pocket money could be used
to buy foods that are often not served as part of
the school lunch such as fruits, meats, vitamin
A-rich foods, and dairy products. This could be
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Figure 2. Comparison of 3-day lunch food groups among beneficiary and non-beneficiary students. * indicate a
statistically significant difference in consumption between beneficiary and non-beneficiary students.

implemented through a verbal prompt intervention which has been shown to be associated with
a higher likelihood that students will spend their
pocket money on fruits.17
Beneficiaries of the free school lunch had high
intake of white roots and tubers, eggs, fish, and
seafood which are main components of meals
provided as school lunch and could explain the
high intake of these food groups at lunch. Nonbeneficiary students consumed more flesh meats
from lunch meals which could be due to foods
bought from school during lunch time which usually include components of flesh meat or fish. The
reason beneficiary students had higher whole day
consumption of flesh meats in the whole day
despite low intakes from school lunch could be
due to additional food purchase outside of lunch,
potentially at closing time when they would have
consumed lunch hours ago.

Foods from vitamin A-rich vegetables and
tubers, fruits, flesh and organ meats, and dairy
products groups were hardly provided as components of school lunch. Similar results were
reported earlier among primary schools where
eggs, dairy, and fruits were never served as part
of a school feeding program in the Volta region of
Ghana.18 While meats, fruits, and foods rich in
vitamin A such as carrots could simply be served
as part of the common meals on the school lunch
menus, dairy products are hardly part of typical
Ghanaian lunch dishes. Foods such as Waagashie,
a local cheese, normally fried and served with a
variety of foods could be included in the school
lunch menu to enable intake of dairy products. The
poor intake of dairy products could be an opportunity for the dairy industry to explore novel ways to
include dairy in the free lunch program to promote
intake and improve nutrition. There are relatively
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Figure 3. Comparison of whole day food groups among beneficiary and non-beneficiary students (3-day recall) *
indicate a statistically significant difference in consumption between beneficiary and non-beneficiary students.

Table 4. Comparison of Mean DDSs Among Beneficiary and Non-Beneficiary Students.

Weekend dietary diversity (24-hour recall)
Whole day DDS
Weekday dietary diversity (3-day recall)
Lunch DDS
Whole day DDS

Beneficiary
(mean + SD)

Non-beneficiary
(mean + SD)

Total
(mean + SD)

P value

6.3 + 1.4

6.5 + 1.4

6.4 + 1.4

.387

7.5 + 0.5
11.5 + 1.5

6.5 + 1.4
9.3 + 2.0

7.0 + 1.1
10.4 + 2.0

<.001
<.001

Abbreviation: DDS, dietary diversity score.

fewer SHSs and food storage facilities are more
improved at this level, so it could be a suitable and
sustainable stage to implement a targeted national
dairy consumption improvement program as a
pilot. A recent study explored the potential to
increase the protein content of school lunch served
in basic schools and found locally produced soy

flour preparations to be cost effective compared to
animal source alternatives such as ground beef and
mackerel and could also be included in the school
lunch menu at the SHS level.19
The findings of this study could inform policy
decisions of the government of Ghana on the free
school lunch policy for nonresidential students in
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SHSs to ensure a more diverse and nutritious
meal provision in schools. However, the findings
need to be interpreted keeping some study limitations in mind. There could be recall problems
with the dietary data reported in this study. However, we do not expect this to have much impact
on the validity of the results because similar
effects would have been observed in both groups.
The strength of this study is the measurement of
weekend dietary intake which served as baseline
to understand the dietary intake of both groups
outside the influence of the school lunch.

Conclusion
Provision of free school lunch meal to nonresidential senior high students in Ghana could contribute to improved diet quality.

75

4.

5.

6.

7.

8.

Acknowledgments
The authors thank the students for their participation
and the Headmasters of the selected schools for the
permission to conduct the study in their schools.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest
with respect to the research, authorship, and/or publication of this article.

9.

10.

Funding
The author(s) received no financial support for the
research, authorship, and/or publication of this article.

11.

ORCID iDs
Zakari Ali, MSc
https://orcid.org/0000-0002-81292230
Seidu Alhassan Abdulai, BSc
https://orcid.org/
0000-0002-9038-5105

12.

13.

References
1. Black RE, Victora CG, Walker SP, et al. Maternal
and child undernutrition and overweight in lowincome and middle-income countries. Lancet.
2013;382(9890):427-451.
2. World Health Organization. Health for the
World’s Adolescents: A Second Chance in the Second Decade: Summary. World Health Organization; 2014.
3. World Health Organization. Nutrition in Adolescence: Issues and Challenges for the Health

14.

15.

Sector: Issues in Adolescent Health and Development. World Health Organization; 2005.
Buhl A. Meeting Nutritional Needs through School
Feeding: A Snapshot of Four African Nations.
Global Child Nutrition Foundation; 2010.
Hooshmand S, Udipi S. Dietary diversity and
nutritional status of urban primary school children
from Iran and India. J Nutr Disorders Ther S.
2013;12:2161-0509.
Kretschmer A, Spinler S, Van Wassenhove LN. A
school feeding supply chain framework: critical
factors for sustainable program design. Prod Oper
Manag. 2014;23(6):990-1001.
Atta GP, Manu J. Ghana school feeding program: a
retrospective review. Int J Innov Res Dev. 2015;
4(8):78-83.
Gelli A, Aurino E, Folson G, et al. A school meals
program implemented at scale in Ghana increases
height-for-age during midchildhood in girls and in
children from poor households: a cluster randomized trial. J Nutr. 2019;149(8):1434-1442.
Ghana Statistical Service. 2010 Population and
housing census district analytical report Tamale
Metropolis. Ghana Statistical Service; 2014.
Kennedy G, Ballard T, Dop M.Guidelines for
Measuring Household and Individual Dietary
Diversity. Nutrition and Consumer Protection
Division. Food and Agriculture Organization;
2013.
Deitchler M, Ballard T, Swindale A, Coates J.
Introducing a Simple Measure of Household Hunger for Cross-Cultural Use. Food and Nutrition
Technical Assistance II project, AED. FAO; 2011.
Arimond M, Ruel MT. Dietary diversity is associated with child nutritional status: evidence from 11
demographic and health surveys. J Nutr. 2004;
134(10):2579-2585.
Abizari A-R, Buxton C, Kwara L, MensahHomiah J, Armar-Klemesu M, Brouwer ID.
School feeding contributes to micronutrient adequacy of Ghanaian schoolchildren. Br J Nutr.
2014;112(6):1019-1033.
Zenebe M, Gebremedhin S, Henry CJ, Regassa N.
School feeding program has resulted in improved
dietary diversity, nutritional status and class attendance of school children. Ital J Pediatr. 2018;
44(1):16.
Abotsi AK. Expectations of school feeding programme: impact on school enrolment, attendance

76

and academic performance in elementary Ghanaian schools. Br J Educ, Soc Behav Sci. 2013;
3(1):76-92.
16. Dunifon R, Kowaleski-Jones L. The influences of
participation in the National School Lunch Program and food insecurity on child well-being. Soc
Serv Rev. 2003;77(1):72-92.
17. Schwartz MB. The influence of a verbal prompt on
school lunch fruit consumption: a pilot study. Int J
Behav Nutr Phys Act. 2007;4(1):6.

Food and Nutrition Bulletin 42(1)

18. Agbozo F, Atitto P, Jahn A, Abubakari A. Nutrient
composition and dietary diversity of on-site lunch
meals, and anthropometry of beneficiary children
in private and public primary schools in Ghana.
Nutr Health. 2018;24(4):241-249.
19. Goldsmith P, Andrade J, Cornelius M, Asigbee M,
Atim P, Tamimie C. National school lunch nutrition and cost profile: A case study of the Ghana
school feeding programme. Food Nutr Bull. 2019;
40(1):41-55.

