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Summary 
 
Introduction: School feeding programmes (SFPs) using locally produced foods have been identified as 
a contributing strategy to achieving the Millennium Development Goal number one, namely to 
eradicate extreme hunger and poverty. Ghana is the first of ten countries on the African continent 
implementing a New Partnership on Africa’s Development (NEPAD) SFP. One of the long-term 
objectives of the Ghana School Feeding Programme (Ghana SFP) is to contribute to poverty reduction 
and food security. The aim of the MSc study was to determine the medium-term impact of the Ghana 
SFP on the nutrient intake from school meals and home food consumption as well as the impact on 
nutritional and health status of the schoolchildren. 
 
Methods: This study was a cross-sectional study, comparing two groups of school going children (in 
3rd grade) in four districts in the Central Region, Ghana. 256 Children were included in the sample 
population, 126 children from four schools enrolled in the Ghana SFP and a control group of 130 
children from four schools not participating in any SFP (non-SFP schools). The average age of the 
pupils was 10.4+1.5 and did not differ between Ghana SFP and non-SFP schools. The control group 
of non-SFP children was used due to the absence of baseline data for the Ghana SFP schools. Data 
were collected in the period from February to April 2007. Nutritional status indicators were determined, 
the prevalence of illnesses was calculated and the use of preventive measures were analysed. Dietary 
Diversity Score (DDS) and Food Variety Score (FVS) were calculated as proxy for nutrition adequacy 
based on the ingredients mentioned by the parents during the home 24hr recall and the weighed 
dietary records of school lunches. The DDS was based on 21 food groups and was calculated 
according to the method of Arimond et al. (2007). Statistical analysis was performed to determine 
differences in effects between the Ghana SFP schools and the non-SFP schools. Factorial Analysis of 
Variance (ANOVA) was performed for all normally distributed data with continuous outcomes. Logistic 
regression was performed for all data with dichotomous outcomes. All tests were controlled for age, 
gender and district effects. 
 
Results: The average whole day DDS and FVS were 7.6+1.3 and 12.6+2.4 respectively. The Ghana 
SFP contributed significantly to the whole day dietary diversity and food variety for the children of the 
Ghana SFP schools with on average 1.1 food group and 3.1 foods respectively. However, the whole 
day dietary diversity and food variety of the children in the Ghana SFP schools did not differ from that 
of the non-SFP children. In most cases (~70%), the school lunch provided to Ghana SFP children 
replaced the home lunch. The children of the Ghana SFP schools did not show a better nutritional 
status compared to pupils of non-SFP schools. The average prevalence of stunting, wasting and 
underweight were 27%, 6% and 21%, respectively. The health status of the children in the Ghana SFP 
schools was not improved relative to the non-SFP children, only the prevalence of headache was 
larger for non-SFP children (29%) as compared to Ghana SFP children (9%).  
 
Discussion and Conclusions:  This study was conducted in the Central Region of the more 
prosperous Southern part of Ghana and cannot be generalized to the whole country. Although the 
school lunch significantly contributed to the diet diversity among children at Ghana SFP schools, no 
differences were found between the whole day food consumption of Ghana SFP children as compared 
to non-SFP children. This might be due to the replacement of the home lunch. Also, it was not shown 
that the nutritional and health status of the children in the Ghana SFP schools improved by serving 
them with one hot meal on every school day. The average age of the sample population was 10.4 
years and the children benefited from school feeding for one year only. Possibly they would have had 
better chances for nutritional catch up if they had been enrolled in the Ghana SFP programme at a 
younger age and for a longer time period. This study used a control population as a substitute for 
baseline information. According to the Ghana SFP programme document, the schools located in the 
most deprived areas within the district should be enrolled in the Ghana SFP first, and therefore, all 
control school children are supposed to do little better than the Ghana SFP schools. Although there 
was no information available about baseline differences between Ghana SFP schools and non-SFP 
schools, some data might suggest that the circumstances for the control schools were little better. 
Non-SFP children were de-wormed more often, consumed a more varied diet at home and consumed 
iodized salt more frequently as compared to Ghana SFP children. So far, most studies on the impact 
of Ghana SFP’s were case control studies. Therefore, a longitudinal monitoring study with baseline 
information on the Ghana SFP is needed to confirm our findings with certainty.  
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Introduction  
 
At the UN Millennium Summit in 2000, world leaders from countries all over the world committed 
themselves with respect to eight goals to end extreme poverty worldwide by the year 2015. The set of 
eight time-bound targets are set at the highest political level. The first goal is to “Eradicate extreme 
poverty and hunger”, it aims to halve the proportion of people who suffer from poverty and hunger 
between the years 1990 and 2015. This goal has three targets. 1. Reduce by half the proportion of 
people living on less than one dollar a day; 2. Achieve full and productive employment and decent 
work for all, including women and young people; 3. Reduce by half the proportion of people who suffer 
from hunger (UNHTF, 2003).  
 
The United Nations Hunger Task Force (UNHTF) recommended seven strategies to achieve the first 
millennium development goal (MDG). One of the strategies, identified by the UNHTF, which could 
assist in achieving this goal, is school feeding programmes (SFPs) using locally produced foods rather 
than imported food (aid). The UNHTF considers SFPs as a good linking of the education and 
agriculture sectors. Their point of view is that by implementing SFPs, school attendance, especially of 
girls, could increase. It is also anticipated that the implementation of SFPs could stimulate the local 
market demand for locally grown and produced foods (UNHTF, 2005). 
 
The UNHTF especially recommends comprehensive community- and school based feeding programs 
that include not only school feeding, but also systematic de-worming, micronutrient supplementation, 
take-home rations, safe cooking facilities, clean drinking water, and improved sanitation. Education on 
HIV/AIDS, health, nutrition, and hygiene should also be included. All of these aspects together provide 
a good platform for improving schools, keeping children healthy and engaging the community 
(UNHTF, 2005). 
 
The New Partnership on Africa’s Development (NEPAD) adopted this approach of the UNHTF. The 
NEPAD is an element of the African Union (AU), the sister of the European Union (EU), founded in 
2002. The NEPAD Secretariat has formulated the Comprehensive Africa Agricultural Development 
Programme (CAADP), which functions as a framework for the restoration of agriculture, growth, food 
security, and rural development in Africa. With respect to this framework, CAADP pillar 3 deals with 
‘Increasing food supply’ and incorporated the above mentioned recommendation of UNHTF. Pillar 3 
has a specific focus on increasing food supply and reducing hunger, thus promoting SFP (NEPAD, 
2005b) 
 
The objectives in the pillar formulated for the NEPAD SFP are defined as (1) to reduce malnutrition in 
school going children through diet supplementation via a complete adequate meal, and (2) to expand 
local demand for and stimulate production by smallholder farms. The NEPAD has formulated a 
method to achieve the above mentioned objectives: the provision of basic school lunches to 1.000.000 
children in poor and vulnerable areas, whereby the lunches are balanced in terms of caloric and 
micronutrient content (NEPAD, 2005a, 2005b, 2005c). 
 
On the basis of the NEPAD initiative the formulation of the Ghana School Feeding Programme (Ghana 
SFP) started in 2004. The Ghana SFP has been modelled according to the guidelines of the NEPAD 
SFP, as described in the CAADP. Ghana is the first of ten countries on the African continent 
implementing a NEPAD SFP. The Ghana SFP was preceded by a pilot programme, which was carried 
out from September to December 2005. The Ghana SFP will run for a five-year period starting 
January 2006. By the year 2010, the programme is intended to serve about 1.04 million children in all 
138 districts of Ghana (Ghana Gov., 2005; 2006a; 2006b). See Appendix 1 for a map of Ghana and its 
districts, Appendix 2 for country information and Appendix 3 for information about current school 
feeding programmes in Ghana.  

School Feeding as a nutritional intervention strategy  
SFPs are generally said to have two major impacts. The first includes the improvement of the 
nutritional status of school-going children and the reduction of malnutrition rates. The second includes 
the improvement of school enrolment, school attendance and cognitive performance (Ahmed, 2004; 
Allen et al., 2001; Bennett et al., 2003).  
 
Data on the improvement of nutritional status due to SFPs are scarce and rarely consistent (Allen et 
al., 2001; Bennett et al., 2003). An important consideration is that improving nutritional status requires 



 2 

a range of interventions, varying from supplementary feeding for mothers and young children to school 
feeding and other food based strategies. For malnourished children, the highest potential for nutritional 
catch up is thought to be limited after the age of two, which would exclude school-age children from 
benefiting nutritionally from feeding programmes. However, improvement in growth rates has been 
detected when combining school feeding with micronutrient supplementation (Bennett et al., 2003). A 
study by Simeon (1998) in Jamaica found undernourished children to be more likely to benefit from 
school feeding programmes than are adequate nourished children. Recently, a case-control study in 
Kenya with school children aged 10 – 12 years found a significant better nutritional status for the 
children that participated in the SFP (Walingo et al., 2008).  
 
Different studies have shown an increase in both gross primary school enrolment ratio (GPSER) and 
net primary school attendance ratio (NPSER) and an increase in school attendance rates (Ahmed, 
2004; Bennett et al., 2003; Del Rosso et al., 1996; Powell et al., 1998; Walingo et al., 2008). The fact 
that poorly nourished children benefit cognitively from SFPs has also been demonstrated in several 
studies (Allen et al., 2001; Grantham-McGregor et al., 1998; Levitsky, 2005). In these studies a 
significant improvement could be detected in school performance of undernourished children who 
received breakfast or lunch especially when compared with children in the control group who did not 
receive breakfast or lunch.  
 
Another aspect of the SFPs is the reduction of the gap between boys and girls in school enrolment 
and attendance. Non-SFP schools tend to show larger differences between enrolment of boys versus 
girls than SFP schools. Some studies have shown that rural women in sub-Saharan Africa are 68% 
more likely to be malnourished as compared to their urban counterparts (Uthman, 2008). United 
Nations (UN) studies have, for example, shown that school-going girls are likely to marry later and 
have an average child-bearing rate of 2,9 compared to 6,5 for non- school going- girls of the same age 
(Bennett et al., 2003). Thus SFPs could have wide reaching positive effects on the population over 
time (Allen et al., 2001). Powell at al. (1998) indicated a considerable improvement in height, weight 
and Body Mass Index (BMI) for girls as compared to boys as a result of daily breakfast provision 
during a time period of one year.  

Ghana School Feeding Programme  
The long-term objectives of the Ghana SFP are to contribute to poverty reduction and food security in 
Ghana and to increase school enrolment, attendance and retention. The SFP is based on locally 
grown food products, which should promote domestic food production and improve market access for 
resource-poor farmers. The government envisages achieving this objective through an increase in 
employment and income level of farmers at community and national level. In addition, the greater 
availability, access and utilization of food crops and products at community level are assumed to 
enhance food security. This strategy complements the development strategies of the government of 
Ghana (Ghana Gov., 2006a). 
By the end of the programme, it is anticipated there will be: an increase of 8% in incomes at national 
and community levels, 8% increase in employment at community level and greater availability, access, 
utilization and stability of food crops at community level. The programme description 2007 – 2010 for 
the Ghana SFP can be found in Appendix 4. 
 
The immediate objectives as formulated in the Annual Operating Plan (AOP) 2007-2010 (Ghana Gov., 
2006a) to reach the above goals are:  

1. To reduce hunger and malnutrition 
2. To increase school enrolment, attendance and retention 
3. To boost domestic food production 

 
The three main outcomes of the programme, as illustrated in Figure 1, are increased demand for 
locally produced foods; increased school enrolment, attendance and performance; reduced hunger 
and an increased nutritional and health status. Previous evaluations of the Ghana SFP pilot 
programme indicated an increase in school enrolment in the schools involved in the SFP, but no data 
was available on the effect on school enrolment rates in the investigated districts. Also an 
improvement of health status and nutritional status of children in SFP schools was indicated although 
this was based on anecdotal evidence rather than more objective and quantitative data. The effect of 
the Ghana SFP on the demand for locally produced foods was not addressed in depth in any of the 
evaluations. The pilot programme only indicated a weak association between the Ghana SFP and an 
increased demand for locally produced foods. However, the Berkeley study on the theoretical impact 
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of SFPs on the demand for locally produced foods, carried out before the Ghana SFP started, 
indicated that there could be an impact through implementation of this programme (Andersen, 2005). 
Therefore, more (quantitative) information is needed to determine the impact of the Ghana SFP on 
these outcomes. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1 Conceptual framework of the possible impacts of locally sourced school feeding 
interventions (NEPAD, 2005a; 2005b, 2005c) 
 

Study objective 
This thesis is the partial result of a joint study by two MSc students Nutrition and Health of the Division 
of Human Nutrition of Wageningen University. The three main outcomes of the Ghana SFP (Figure 1) 
were the main focus of the joint study and the basis for the formulation of the overall objective which 
is: to determine the medium-term impact of the Ghana SFP on (1) the demand for locally produced 
foods; (2) an increased nutritional and health status of the schoolchildren.  
 
The aim of this part of the MSc study was to determine the medium-term impact of the Ghana SFP on 
the nutrient intake from school meals and home food consumption and on nutritional and health status 
of the schoolchildren. The associate student focussed on the nutrient intake from the school lunch 
provided to primary school children and the impact of the feeding programme on the demand for 
locally produced foods (Martens, 2007).  
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Methodology 
 

Study design 
This cross-sectional study compared two groups of school going children. The first group consisted of 
children from schools enrolled in the Ghana School Feeding Programme (Ghana SFP schools) and 
the second consisted of children from schools not participating in any SFP (non-SFP schools). The 
control group of non-SFP children was used due to the absence of baseline data for Ghana SFP 
schools. All schools are located in the Central Region of Ghana, which was chosen because of its 
proximity to the Greater Accra region, thereby facilitating supervision from Noguchi Memorial Institute 
for Medical Research (NMIMR). Data on the nutritional and health status of the children and food 
consumption were collected. The composition of school meals was determined by Martens (2007).  

Study population 
The Central Region of Ghana consists of twelve districts and one municipality. According to the AOP 
2006 of the SFP (Ghana Gov., 2005), at national level 500 schools and in the Central Region 50 
schools participated in the Ghana SFP by the end of June 2006, corresponding to three or four 
schools per district. This target was achieved as shown in the overview in Table 1. The Nduaso school 
in Assin North district was the pilot school of the Ghana SFP in Central Region and was therefore 
included in this study. Three other districts, Abura Asebu Kwamankese (AAK), Mfantsiman and 
Gomoa district, were randomly selected from the eleven remaining districts. AAK and Mfantsiman are 
coastal districts, whereas Assin North and Gomoa are non-coastal districts. However, all schools were 
located in agricultural farming areas. Specific information about the schools included in this study and 
their enrolment in the Ghana SFP is described in Appendix 5. The District Implementation Committees 
(DICs), Ghana Health Services (GHS), Ghana Education Services (GES) and Agricultural 
departments in the selected districts cooperated in this study. 
 
Table 1  Overview of the number of (Ghana SFP) schools in Central Region (1st April 2007) 
 Central Region Assin North AAK Mfantseman Gomoa 
# of primary schools  ~ 1000* 101 70 113 134 
# of Ghana SFP schools  62 2 5 7 10 

* Reference: Ghana districts, 2008 
 
The GESs were asked for the names of the schools in the district enrolled in the Ghana SFP and the 
not participating schools in the direct neighbourhood of the Ghana SFP schools. These lists were used 
to select one Ghana SFP school per district and the neighbouring non-SFP schools in the same 
districts. Preferably the school in the district that first participated in the Ghana SFP was selected, 
provided that enough children were enrolled in the 3rd grade and that the schools were willing to 
cooperate. The Ghana SFP schools had to be enrolled in the Ghana SFP for a time period of at least 
six months prior to the start of the present study. Selection of non-SFP schools was based on the 
following factors. The non-SFP schools had not participated in any SFP for the last ten years. The size 
and the Social Economic Status (SES) of the community had to be comparable to the SES of the 
Ghana SFP community. The communities were compared by the distance to and type of available 
health facilities. The SES of the community was defined by asking teachers to compare the 
communities. The non-SFP schools were each selected out of three schools located nearest to the 
respective Ghana SFP, while taking into account above mentioned criteria. However, as discovered 
later, some of the control schools had provided school feeding to Kindergarten (KG). In total, 4 teams 
of 4 cooks of school meals and 8 head teachers and 3rd grade teachers of the primary schools 
participated in the study.  
 
A sample population of 256 children in the 3rd grade of primary school, aged 8-16 years, was used (at 
least 30 children per school and 2 schools per district). The school lists, including the names of all 
children enrolled in the 3rd grade of the participating schools were collected at every school. All 3rd 
grade children per school were included in the study, provided that the 3rd grade class comprised of at 
most 40 children. If the class comprised of more than 40 children, 30 participants were randomly 
selected. Table 2 gives an overview of the composition of the sample. The number of boys in the 
study population was larger than the number of girls. An extensive overview of the composition of the 
sample size per age group and gender is shown in Appendix 6. 
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Table 2 Sample size, pupils class 3  
Total Assin North AAK Mfantseman Gomoa  

total % boys total % boys total % boys total % boys total % boys 
Total 256  61 62 61 64 61 65 62 65 62 

Ghana SFP 126 58 30 60 31 55 31 68 34 50 
non-SFP 130 65 32 63 33 67 34 56 31 74 

n = 256 

Data Collection 
All information was obtained by the two principal investigators. When necessary they were assisted by 
trained translators, being either the head teacher or the class teacher, in the local language 
(Fanti/Twi). Teachers and the selected children and their parents were invited to participate in the 
study on a voluntary basis. They were asked for verbal consent, none refused to participate. The 
participating 3rd grade children in each school were randomly assigned to one of the weekdays 
(Monday to Friday). Information on age, health status and food consumption at home was obtained 
the day after the in-school data collection. Children that were not at school during the week of school 
visits were not included in the sample population.  
 
Anthropometric measurements of all selected children were taken in duplicates. Weight and height of 
each 3rd grade pupil were determined according to standardized methods (UN, 1986) using a 
calibrated weighing scale with a precision of 0.5 kg and a stadiometer with a precision of 0.1 cm. The 
weight and height measurements were taken during the morning break on the day the child had been 
assigned to. The children wore a school uniform only and no shoes. Birth-dates were determined 
based on the school register and if not available via the birth certificate or weighing card. Children 
were excluded from the sample for the nutritional status calculation if no birth-date could be defined or 
when no anthropometric measurements were taken.  
 
Primary caretakers of the children, preferably mothers, were invited to visit the school for the parent 
interview, for the reason that home visits were mostly not possible since many pupils live in villages far 
away from the school and the main road. In case the parents did not show up on the day of invitation, 
they were invited again on the next day. On Saturday all parents of the children in the Friday group 
were interviewed, as well as all parents who did not show up until then. Most of these parents were 
visited in the villages, only a few were invited to the school on Saturday morning. See Appendix 7 for 
pictures of the interview setting, school meals and school meal consumption. 
 
The primary caretakers of all selected children were interviewed by means of a health status 
questionnaire that covered the occurrence of symptoms of main diseases during the past 14 days, 
covering e.g. high temperature, cough, blood in urine or stool, diarrhoea, vomiting, runny nose, 
problems with breathing, skin diseases and Schistosomiasis (Lengeler et al., 2002; Low, 1991). 
Further the primary caretaker was questioned whether the child suffered from sickle cell disease, 
whether advice or treatment for health complaints was sought and whether the child visited a health 
centre or hospital during the past 2 months. The questionnaire used for interviewing the parents is 
shown in Appendix 8. 
 
The food consumption at home of all selected children (SFP and non-SFP) was determined using a 
structured qualitative 24hr recall on meal and snack ingredients. The 24 hours comprised of the time 
period between waking up on the preceding day until the wake up time on the day of the interview. 
The primary care taker was asked first whether the child had consumed breakfast. If so, the caretaker 
was questioned which foods and ingredients the child had consumed for breakfast. This question was 
repeated for lunch at home and dinner. Thereafter the primary caretaker was asked whether the child 
had consumed any foods besides breakfast during the morning, during the afternoon and during the 
evening. For dishes with recipes known to the researchers, the likely use of ingredients which were 
not mentioned by the primary caretaker was questioned to ensure the completeness of the recall.  
 
The consumed food was classified as a meal or a snack depending on portion size and time of 
consumption, as indicated by the primary caretaker during the 24 hr recall. Mostly the meal was a hot 
meal that comprised of starchy bulk, stew or soup and fish or meat. A snack was defined as a small 
portion of food eaten in between meals. Examples of snacks include a piece of fruit, gari1 with sugar, 
                                                 
1  Gari = dried cassava flakes, boiled before consumption or added to stew. 



 6 

bread with milo2 or a small portion of rice with palm oil. Information on the ingredients of the in-school 
food consumption was obtained from the weighed food record (Martens, 2007). 
 
Teachers and representatives of school implementation committees (SICs) of all Ghana SFP schools 
were interviewed by means of a structured questionnaire about the availability and type of facilities, 
like kitchen, store room and sanitation facilities. Furthermore, the presence of a school garden was 
assessed. The access to safe and potable water was assessed on the basis of the Unicef- Ghana 
Multiple Indicator Cluster Survey (MICS) (Unicef, 2006) which states that water from boreholes, 
protected dug-wells, tanker trucks and rain water are probably safe for drinking. 

Data analysis 
In total 235 pupils with known birth dates were included for the anthropometric analysis. Children were 
excluded from the sample if no birth date was known (n = 17) or when no anthropometric 
measurements were taken (n = 4). The stadiometer had a deviation of two millimetres around the 
hinge at 132.4 centimetres. This was corrected for with respect to prevention of overestimation. The z-
scores for height-for-age, weight-for-age, Body Mass Index for age were determined using Epi Info 
Software version 3.4.1 based on the reference list of the Centre of Disease Control and Prevention 
(CDC) (CDC, 2000). The z-scores for height-for-weight were based on the reference list of the World 
Health Organisation (WHO) (CDC/WHO, 1978). The prevalence of stunting, underweight and wasting 
were defined as z-scores below -2. 
 
Data of 249 children were used for health status analysis, children were excluded from the sample if 
no parent interview was performed (n = 7). The prevalence of illnesses was calculated as the 
percentage of children suffering from any disease, temporary diseases, chronic diseases or particular 
diseases. Diseases were classified as temporary or chronic disease depending on when they 
developed. Diseases that had developed before the start of the Ghana SFP were not suitable to 
determine improvement of the health status, and might even be confounding with respect to 
determination of the nutritional status of children. Sickle cell disease, rheumatism and asthma were 
defined as chronic diseases while diseases that are easily curable, like high temperature, cough, 
diarrhoea, vomiting and runny nose, were defined as temporary. Skin rashes and sores were defined 
as temporary, whereas eczema was defined as a chronic disease. Preventive measures such as use 
of a mosquito net, consumption of iodized salt at home and de-worming at home were analysed 
separately.  
 
Data of 243 children were used for food consumption analysis. Ghana SFP school children who did 
not consume school lunch on the day of the 24 hr recall were excluded from the sample for food 
consumption analysis (n = 3). Also, children were excluded from the sample if no interview was 
performed (n = 7) or in case of an incomplete dataset (n = 3). Dietary Diversity Score (DDS) and Food 
Variety Score (FVS)3 were calculated as a proxy for nutrition adequacy (Arimond et al., 2007; Ruel, 
2002, 2003) based on the ingredients of the home 24hr recall and the weighed dietary records of 
school lunches (Martens, 2007). The DDS is based on 21 food groups and is calculated as the 
number of food groups consumed over a 24 hr period.  
 
The following food-groups were used (Arimond et al., 2007): (1) Grains and grain products; (2) All 
other starchy staples; (3) Cooked dry beans and peas; (4) Nuts and seeds; (5) Milk and milk products; 
(6) Eggs; (7) Fish and other seafood; (8) Beef and goat; (9) Chicken; (10) Rodents and snails; (11) 
Vitamin A-rich dark green leafy vegetables (a); (12) Vitamin A-rich fruits (a); (13) Vitamin C-rich 
vegetables (b); (14) Vitamin C-rich fruits (b); (15) All other vegetables; (16) All other fruits; (17) Vitamin 
A rich oils; (18) Soybeans and soy products; (19) Cheese; (20) Organ meat; (21) Vitamin A-rich deep 
yellow, orange and red vegetables. Group 17 was not among the food groups listed in Arimond et al. 
(2007), since regular vegetable oil does not contribute to any of the diversity indicator scores. 
However, in this study, palm oil and fortified vegetable oil (frytol) were the major vitamin A source for 
the children’s diets (Martens, 2007). Food group seven “Fish and other seafood” is a combination of 
the food groups: “Small fish eaten whole with bones” and “Large whole fish/ dried fish/ shellfish and 
other seafood”. These groups are combined due to inadequate information about the type of fish 
eaten, and the way in which they were consumed. Appendix 9 gives an overview of food groups and 
foods. 
                                                 
2  Milo = instant chocolate malt drink, produced by Nestlé  

3  The FVS is defined as the number of different food items consumed over a 24 hr period. 
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The fruits and vegetables were assigned to the food groups on the basis of the Food Composition 
Table for Mali, to determine their vitamin A and C content (Barikmo et al., 2004). “Vitamin A-rich” was 
defined as > 130 RAE/100g and “Vitamin C-rich” was defined as > 18 mg/100g (Ruel et al., 2004).  
 
The DDS and FVS scores were calculated for every single meal and for home, school and whole day 
food consumption. The attributive value of the school meal for the Ghana SFP school children was 
defined by subtracting the home consumption from the whole day food consumption. The frequency of 
consumption, for meal, snack and meal + snack, was obtained from the 24hr dietary recall. Also the 
possible contribution to the dietary diversity of a daily serving of fruit as part of the school lunch was 
analysed.  
 
An overview of the facilities for lunch preparation, food consumption and sanitation is shown in 
Appendix 10 and pictures of the kitchens are placed in Appendix 11. 

Statistical analysis 
Data were analysed using the Statistical Package for Social Sciences (SPSS) for Windows version 
14.0 (Field, 2005). Descriptive analyses were performed on all quantitative data. All data was visually 
checked for normality. Mean and standard deviation (sd) were reported for continuous variables. All 
tests were carried out with a significance level of 0.05 and a two sided confidence interval of 95%.  
 
The following tests were performed to determine differences in effect between the Ghana SFP schools 
and the non-SFP schools. Factorial Analysis of Variance (ANOVA) was performed for all normally 
distributed data with continuous outcomes, among others for DDS, FVS, # diseases, # meals 
consumed and # meals + snacks consumed. Logistic regression was performed for all data with 
dichotomous outcomes, among others for food group and meal frequency, diseases and use of 
mosquito net, iodized salt and de-worming. All tests were controlled for age, gender and district 
effects. 
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Results 

Nutritional status 
In Table 3 an overview of the anthropometric data is presented. The average age of the pupils was 
10.4 years and did not differ significantly between the children of the Ghana SFP and non-SFP 
schools. The average Height for Age (H/A), Weight for Age (W/A) and Weight for Height (W/H) z-
scores were -1.4+1.0, -1.6+1.0 and -0.5+0.7 respectively. Prevalence of stunting, underweight and 
wasting were 27%, 21% and 6% respectively. On average, Ghana SFP children showed slightly lower 
H/A and W/H scores and slightly higher W/H z-scores and prevalence of stunting, underweight and 
wasting, but these differences were not statistically significant. None of the children in the sample 
showed high BMI for age z-scores (z > 2). 

Health status 
Table 4 shows the overall prevalence of diseases and symptoms. 60% of the children suffered from 
one or more diseases, mostly being headache, fever, cough, runny nose and temporary skin disease. 
Overall, comparison between Ghana SFP schools and non-SFP schools showed that pupils of non-
SFP schools suffered more often from various diseases (64% vs. 56%), temporary (59% vs. 52%) as 
well as chronic (24% vs. 14%), than pupils of the Ghana SFP schools. However, only the difference in 
headache prevalence of 9% in Ghana SFP schools vs. 29% in non-SFP schools was statistically 
significant (p = 0.001). Appendix 12 shows the specific prevalence of the most common diseases (for 
all schools). 
 
Table 4 also shows health features such as disease treatment and preventive measures. 15% of the 
children slept under a mosquito net every night; 30% received de-worming at home during a time 
period of one year; 27% consumed iodized salt in all home prepared meals and 79% of the children 
received treatment in case of disease. The GHS carried out two de-worming sessions in every school 
during the school year 2006-2007. In addition to de-worming at school, many children received de-
worming at home. Children of the non-SFP schools received more regular de-worming than children of 
Ghana SFP schools, i.e. 20% versus 8% received quarterly de-worming at home (p = 0.009) and 43% 
versus 17% received one or more de-worming treatments at home (p = 0.000), for non-SFP schools 
and Ghana SFP schools respectively. The daily use of mosquito nets and treatment in case of disease 
did not differ significantly between Ghana SFP schools and non-SFP schools. 
 
In Appendix 13 the different types of treatments are shown. Medication obtained from the drugstore 
was the most common treatment and 32% of the children received medication from the drugstore for 
any type of disease. There was no difference in the type of treatment used in Ghana SFP schools 
versus non-SFP schools.  
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Table 3  Anthropometric measurements 
Total Assin North AAK Mfantseman Gomoa  

Total G N G N G N G N G N 
# Children total sample 235 117 118 30 32 31 29 31 28 25 29 
% Boys 65 59 70 60 63 55 76 68 68 52 76 
Age (mean + sd) 10.4 +1.5 10.5 +1.6 10.4 +1.4 9.9 +1.4 9.9 +1.1 10.9 +1.5 11.6 +1.4 11.0 +1.7 9.9 +1.2 9.9 +1.3 10.2 +1.2 
H/A z-score (mean + sd) -1.4 +1.0 -1.5 +0.9 -1.4 +1.0  -1.5 +0.7 -1.0 +1.1 -1.6 +1.1 -1.6 +1.1 -1.4 +0.9 -1.3 +0.7 -1.6 +0.9 -1.7 +1.0 
W/A z-score (mean + sd) -1.6 +1.0 -1.7 +0.9 -1.6 +1.0  -1.6 +0.8 -1.2 +1.2 -1.7 +1.0 -2.0 +1.0 -1.6 +1.0 -1.5 +0.8 -1.7 +0.9 -1.9 +0.9 
W/H z-score (mean + sd)* -0.5 +0.7 -0.5 +0.8 -0.6 +0.7 -0.5 +0.6 -0.6 +0.7 -0.3 +0.9 -0.6 +0.8 -0.6 +1.0 -0.6 +0.8 -0.5 +0.8 -0.6 +0.7 
Stunted (%) 27 30 24 23 25 39 34 26 7 32 28 
Underweight (%) 21 25 17 30 6 32 28 16 11 20 24 
Wasted (%)* 6 7 5 0 5 8 0 9 5 13 5 
# Children, small sample* 124 61 63 21 19 13 5 11 20 16 19 

* The sample size for the calculation of W/H z-score and wasted (%) was smaller, the age limit for girls was 120 months and for boys 138 months (n = 124), 
see last row for specific sample size. 

n = 235   
(Abbreviations: G = Ghana SFP; N = non-SFP; H/A = height for age; W/A = weight for age; W/H = weight for height) 
 
Table 4  Health features and preventive measures*  

Total Assin North AAK Mfantseman Gomoa  
Total G N G N G N G N G N 

Any disease 60 56 64 67 55 65 85 48 50 47 65 
Temporary diseased 55 52 59 67 55 61 82 48 50 32 48 
Chronic diseased  19 14 24 3 17 19 33 6 10 26 32 
# Temp. dis./child (mean+sd) 1.4 + 1.6 1.2 + 1.5 1.6 + 1.8 1.6 + 1.6 1.4 + 1.9 1.5 + 1.5 2.3 + 1.7 0.8 + 1.3 1.1 + 1.4 1.0 + 1.4 1.6 + 1.8 
Diseased children receiving 
treatment 

79 76 82 80 88 95 82 73 93 50 70 

Visit HC, past 2 month 10 7 14 3 7 16 15 6 10 3 23 
Daily use mosquito net  15 17 14 a 40 0 13 9 6 13 9 32 
Quarterly DWHOME a 14 8 20 a 0 28 10 3 19 17 a 3 35 
DWHOME past year a 30 17 43 a 7 45  32 12 29 34 a 3 84 
Cons. Iodized salt (home)   27 23 31 a 43 69  13 9 29 17  9 32 

* The data corresponds to a time period of 2 weeks; numbers are presented as percentages (%), unless indicated otherwise 
a Statistically significant difference between Ghana SFP children and non-SFP school children within one district (p< 0.05) 
n = 249 
(Abbreviations: G = Ghana SFP; N = non-SFP; Cons. = consuming; Dis. = diseased; DWHOME = de-worming at home; HC = Health Clinic or hospital; Temp. = 
temporary) 
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Food Consumption  
Overall, the average FVS was 12.6 with a minimum of 7 and a maximum of 21 foods consumed in a 
time period of 24 hours. The average DDS was 7.6, minimum 5 and maximum 12 food groups were 
consumed. No significant differences were found between whole day food consumption between 
Ghana SFP schools and non-SFP schools. See Table 7 for average food variety and dietary diversity 
scores. 
 
Table 5 gives an overview of the relationship between DDS and the types of food groups consumed. 
In general, all children who had a low DDS consumed the first six food groups, namely: vitamin C-rich 
vegetables (100%) and other vegetables (100%), vitamin A rich oils (99%), fish (98%) and other 
starchy staples (96%) and grains (91%). The food groups beans (47%) and vitamin C rich fruits (30%) 
were included when the DDS was around eight and a high DDS (> 9) is likely to include leafy 
vegetables (25%), nuts (23%), meat (12, 10, 6%), eggs (10%), dairy (5%) or other fruit (5%).  
 
Data for the different school types are not shown in the Table below, though some differences were 
found. The food three groups beans, nuts and seeds and eggs were significantly more often 
consumed by Ghana SFP school children than by non-SFP school children. In contrast, the three food 
groups rodents, chicken and dairy were more often consumed by non-SFP children. See Appendix 14 
for a detailed overview of the consumption of specific food groups. 
 
Table 5 Relationship between DDS (whole day) and type of food groups consumed*  

Food group DDS  
(ordered from commonly  5 6 7 8 9 10 11 12 Total  

eaten to rare) (n=5) (n=42) (n=75) (n=75) (n=29) (n=12) (n=3) (n=2) (n=243) 
Vitamin C-rich vegetables 100 100 100 100 100 100 100 100 100 
All other vegetables 100 100 100 100 100 100 100 100 100 
Vitamin A rich oils  60 100 100 100 100 100 100 100 99 
Fish and other seafood  100 98 99 97 97 100 100 100 98 
All other starchy staples 
(roots, tubers and plantain) 

100 90 96 97 100 100 100 100 96 

Grains and grain products 20 76 99 93 90 100 100 100 91 
Cooked dry beans a  0 17 45 53 72 75 100 50 47 
Vitamin C-rich fruits 0 14 24 51 24 25 33 50 30 
Vitamin A-rich dark green 
leafy vegetables b 

20 2 11 29 48 75 100 100 25 

Nuts and seeds a 0 2 11 31 48 50 100 100 23 
Rodents and snails b 0 0 3 16 24 25 67 100 12 
Eggs a 0 0 4 8 28 42 67 0 10 
Beef and goat 0 0 3 13 21 42 33 0 10 
Chicken b 0 0 5 5 14 25 0 0 6 
Milk and milk products b 0 0 0 5 14 17 0 100 5 
All other fruits 0 0 1 0 17 25 0 100 5 
Vitamin A-rich fruits 0 0 0 0 3 0 0 0 0.4 

* Numbers represent the percentage of children that consumed the food group. All children are 
included: Ghana SFP, non-SFP, boys and girls.  

a Eaten more frequently by Ghana SFP children than by non-SFP children (p<0.05) 
b Eaten more frequently by non-SFP children than by Ghana SFP children (p<0.05) 
(Abbreviations DDS = Dietary diversity score)  
n = 243 
 
Table 6 provides an overview of the contribution of different types of foods to the whole day- DDS. The 
main sources of vitamin C-rich vegetables were tomatoes and (dried) pepper, which were consumed 
by all children. Cassava (92%) and plantain (68%) were the main sources of starchy staples; rice 
(77%) and maize (50%) were the main sources of grain. Palm oil (94%) and frytol (69%) were the 
sources for vitamin A-rich oil consumption. The children in the coastal districts consumed relatively 
more fresh fish than the children located in the non-coastal districts, where more dried and salted fish 
was consumed. However, this difference in fish consumption was not always specifically defined 
during the interview and is therefore not shown in the Table below. 
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Table 6  Overview consumed foods per food group* 
Food group  Foods consumed  
Vitamin C-rich vegetables Tomatoes (100), pepper (100), garlic (29), okro (13), cabbage (5) 
All other vegetables Onion (100), eggplant (46), turkey berry (29) 
Vitamin A rich oils  Palm oil (94), frytol (69) 
Fish and other seafood  Herring (78), salmon (26), salted fish (24), tuna fish (20), unknown 

fish (9), tilapia (5), mackerel (3), redfish (2),crab (1), catfish (0.4), 
sardine (0.4) 

All other starchy staples 
(roots, tubers and plantain) 

Cassava (92), plantain (68), wateryam (11), cocoyam (5), yam(1) 

Grains and grain products Rice (77), Maize (50), wheat (15), millet (2) 
Cooked dry beans  Beans (47) 
Vitamin C-rich fruits Orange (20), pineapples (11), papaya (0.4) 
Vitamin A-rich dark green 
leafy vegetables 

Nkontomire (24) 

Nuts and seeds Groundnut (17), agushi (7), coconut (0.4) 
Rodents and snails  Snails (6), grasscutter (2), rat (2), bushmeat (0.8) 
Eggs Egg (10) 
Beef and goat Beef (5), goat (3), cow- internal organs (2), cowskin (0.4) 
Chicken Chicken (6) 
Milk and milk products Milo (4), milk (4) 
All other fruits Banana (4) 
Vitamin A-rich fruits Mango (0.4) 

* Numbers represent the percentage of children that consumed the foods. All children are included: 
Ghana SFP, non-SFP, boys and girls. 
n = 243 
 
Table 7 shows the average values for FVS and DDS for the whole day, home and lunch food 
consumption. The FVS and DDS of the daily intake were on average 12.6+2.4 and 7.6+1.3 with no 
significant differences between Ghana SFP and non-SFP. On average the school lunch provided 1.1 + 
1.0 food group to the DDS (p = 0.000) and 3.2 +1.9 foods to the FVS (p = 0.000) of the children’s food 
consumption. The DDS and FVS of the home consumption were lower for Ghana SFP schools 
compared to non-SFP schools, 6.4 vs. 7.6 (p = 0.000) for DDS and 9.7 vs. 12.3 (p = 0.000) for FVS 
respectively. See Appendix 7 for a picture of a school lunch.  
 
The school lunch at Ghana SFP schools consisted of 7.7 foods and 5.7 food groups, and this was 
significantly higher than the 7.1 foods (p = 0.000) and 5.4 food groups (p = 0.015) of the lunch 
consumed at home by non-SFP children. For those who consumed a lunch at home besides the 
school lunch, the home lunch consisted of a significantly lower number of foods (5.6 compared to 7.1) 
and food groups (4.2 compared to 5.4) as compared to the home lunch of non-SFP children.  
 
For the Ghana SFP children, the school lunch was on average the most diverse meal in terms of DDS 
and FVS, followed by dinner, breakfast and home lunch. For the non-SFP children, the dinner was the 
most diverse meal, followed by home lunch and breakfast. Only in Mfantseman district a daily serving 
of fruit was part of the school lunch. If this would be applied to all school lunches, it would significantly 
contribute to the dietary diversity of the Ghana SFP children by on average 0.61 food groups (p = 
0.000). See Appendix 15 for specific information about other meals and snacks. 
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Table 7 Whole day and lunch food consumption features (FVS and DDS) 
Total Assin North AAK Mfantseman Gomoa  (mean + sd) 

 total G N G N G N G N G N 
FVSH a11.0 + 2.7 9.7 + 1.9 12.3 + 2.7 a 9.0 + 2.0 11.7 + 2.3 a10.1 + 1.7 11.7 + 2.0 a 9.3 + 1.6 11.0 + 1.8 a10.2 + 2.0 14.7 + 3.0 
FVSH Lunch 

c 6.8 + 2.5 5.6 + 2.7 7.1 + 2.4 4.7 + 3.4 6.3 + 1.9 6.0 + 2.6 5.7 + 1.9 5.0 + 4.2 6.3 + 1.6 6.0 + 1.4 9.8 + 1.5 
FVSS 7.7 + 1.8 7.7 + 1.8 - 8.1 + 1.5 - 6.4 + 0.8 - 9.6 + 1.4 - 6.9 + 1.2 - 
FVSH+S  12.6 + 2.4 12.8 + 2.0 12.3 + 2.7 12.1 + 1.9 11.7 + 2.3 12.5 + 1.8 11.7 + 2.0 a14.5 + 1.7 11.0 + 1.8 12.2 + 1.9 14.7 + 3.0 
FVSH+S - FVSH b 3.2 + 1.9 3.2 + 1.9 - 3.1 + 1.5 - 2.3 + 1.3 - 5.2 + 1.5 - 2.0 + 1.3 - 
DDSH a 7.0 + 1.3 6.4 + 1.0 7.6 + 1.4 a 6.5 + 1.4 7.4 + 1.4 a 6.7 + 0.7 7.5 + 1.1 a 6.3 + 1.0 6.9 + 1.0 a 6.3 + 0.9 8.5 + 1.5 
DDSH Lunch 

c 5.2 + 1.6 4.2 + 1.9 5.4 + 1.5 4.0 + 2.6 5.1 + 1.5 4.3 + 1.6 4.7 + 1.3 3.5 + 2.1 5.1 + 1.3 5.0 + 1.4 6.6 + 1.0 
DDSS 5.7 + 1.0 5.7 + 1.0 - 5.3 + 0.5 - 4.8 + 0.4 - 7.0 + 0.9 - 5.6 + 0.5 - 
DDSH+S 7.6 + 1.3 7.6 + 1.1 7.6 + 1.4 7.4 + 1.2 7.4 + 1.4 7.3 + 0.7 7.5 + 1.1 a 8.5 + 1.2 6.9 + 1.0 7.1 + 0.7 8.5 + 1.5 
DDSH+S - DDSH b 1.1 + 1.0 1.1 + 1.0 - 0.9 + 0.7 - 0.6 + 0.6 - 2.2 + 0.9 - 0.7 + 0.7 - 

a Statistically significant difference between Ghana SFP children and non-SFP school children (p < 0.05)   
b Statistically significant contribution to DDS or FVS by school lunch, compared to home food consumption (p < 0.05) 
c
 Statistically significant difference between school lunch Ghana SFP children and home lunch Non-SFP- school children (p < 0.05) 

n = 243   
(Abbreviations: G = Ghana SFP, N = Non-SFP; DDS = Dietary diversity score; FVS = Food variety score; S = school; H = home) 
 
Table 8  Frequencies of meal consumption*  

Total Assin North AAK Mfantseman Gomoa Consumption of: 
 Total G N G N G N G N G N 
Breakfast  a 93 89 97 a 59 97 100 94 97 97 97 100 
Lunch (home)  a 58 22 93 a 26 83 a 50 88 a 6 100 a 6 100 
Lunch (school) 49 100 0 100 0 100 0 100 0 100 0 
Dinner 99.6 99 100 100 100 97 100 100 100 100 100 
2nd Meal a 15 8 22 15 28 7 30 10 23 0 6 
Snack 1   37 33 41 41 28 60 55 16 47 16 32 
Meals (mean + sd) 3.1 + 0.5 3.2 + 0.5 3.1 + 0.5 3.0 + 0.6 3.1 + 0.7 a 3.5 + 0.6 3.1 + 0.6 3.1 + 0.4 3.2 + 0.5 3.0 + 0.3 3.1 + 0.2 
Snacks (mean + sd) 0.5 + 0.7 0.4 + 0.6 0.5 + 0.8 0.6 + 0.8 0.3 + 0.5 0.7 + 0.7 0.6 + 0.6 a 0.2 + 0.4 0.7 + 0.9 a 0.2 + 0.4 0.5 + 1.0 
Meals + snacks 
(mean + sd) 

3.6 + 0.9 3.6 + 0.8 3.7 + 1.0 3.6 + 0.9 3.3 + 0.8 a 4.3 + 0.7 3.7 + 0.8 a 3.3 + 0.5 3.9 + 1.2 a 3.2 + 0.4 3.6 + 1.0 

* Numbers represent percentages (%), unless indicated otherwise 
1 Morning, afternoon and evening snack are combined, no comparison between Ghana SFP children and Non-SFP- school children for separate snacks 
a Statistically significant difference between Ghana SFP children and Non-SFP- school children (p < 0.05) 
n = 243 
(Abbreviations: G = Ghana SFP; N = Non-SFP; 2nd meal = consumption of another breakfast, lunch or dinner, at home)  
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Table 8 shows the frequencies of meal consumption for the different schools. Dinner was the most 
frequently consumed meal (99.6%), followed by breakfast, home lunch and an extra meal. All children 
except one consumed dinner. The frequency of consumption of the other meals was significantly lower 
for Ghana SFP than for non-SFP school children. 89% vs. 97% consumed breakfast (p = 0.014), 22% 
vs. 93% consumed lunch at home (p = 0.000) and 8% vs. 22% consumed an extra meal (p = 0.003). 
The difference in breakfast consumption was due to the low breakfast consumption in the Assin North 
Ghana SFP school. In the other three districts the Ghana SFP school breakfast consumption 
resembled the one of the non-SFP school children. The significant reduction in frequency of lunch (~ 
70%) and breakfast consumption at home indicates that school lunch replaces home lunch or 
breakfast. This was confirmed by the number of meals consumed (3.1+0.5) which did not differ 
between Ghana SFP and non-SFP schools. So, the school lunch at Ghana SFP schools did not add a 
meal to the children’s overall daily food consumption.  

Impact of Ghana SFP as perceived by parents 
In addition, the impact of the Ghana SFP was also obtained by asking for parents’ perception. Food 
consumption features of Ghana SFP schools are shown in Table 9. In all Ghana SFP schools, most 
(81%) primary caretakers indicated a significant decrease in home food consumption. The major 
contributor to this decrease was the drop out of home lunch. Other reasons were a decrease in lunch 
quantity and an overall reduction in portion size. Nonetheless, the parents mentioned an improvement 
in the child’s health status. Most (82%) children were said to have: increased their strength 
significantly (37%); increased their activity (19%); grown fatter (18%) or were less often sick (17%). 
This information was based on information obtained by the caretakers and could in the frame of this 
study not be verified by other means. The head teachers of the Ghana SFP indicated an increase in 
academic performance. However, it was impossible to verify this finding since the exams in the 
various schools and throughout consecutive years were not comparable.  
 
Table 9  Food consumption features Ghana SFP Schools, as perceived by primary caretakers*  
 Total Assin North AAK Mfantseman Gomoa 
Decrease home consumption 81 

 
72 

 
65 

 
87 

 
97 

 No lunch  69 66 58 74 76 
Occasional lunch 6 0 3 0 18 
Reduced food quantity  5 7 3 13 3 

Improvement health status 82 
 

66 
 

65 
 

94 
 

100 
 Stronger 37 17 0 55 71 

More active 19 17 35 3 21 
Growing fat 18 17 10 32 15 
Less illness 17 28 19 16 6 
Improved academic performance 2 3 6 0 0 
Better appearance 2 0 0 0 6 

 *  All numbers represent the percentages of parents that gave the specific explanation 
 Major types of decreased home consumption and improved health features are indicated in bold 
n = 125 
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Discussion 
 
The aim of this study was to determine the medium-term impact of the Ghana SFP on the nutrient 
intake from school meals and home food consumption as well as the impact on nutritional and health 
status of the schoolchildren. The children of the Ghana SFP schools did not show a better nutritional 
and health status compared to pupils of non-SFP schools. The school lunch contributed significantly to 
the dietary diversity and food variety for the children of the Ghana SFP schools. However, the whole 
day dietary diversity and food variety of the children in the Ghana SFP schools did not differ to the one 
of the non-SFP children. This was because the provided school lunch for Ghana SFP children 
replaced in most cases the home lunch.  
 
This study was conducted in the Central Region of the Southern part of Ghana. This area is more 
prosperous than the Middle zone and the Northern part of the country where children are used to 
consume fewer meals per day. Thus, the outcomes of this study cannot be generalized to the whole 
country. Four districts in the Central Region were randomly selected for this study, i.e. two coastal and 
two non-coastal districts. This was in order to obtain a representative sample for the Central Region. 
Each district has its own identity and some differences between districts exist, even though they are 
located in the same Region and do not differ much in terms of SES.  
 
No baseline data were available about the food consumption and nutritional and health status of the 
Ghana SFP children. Therefore, the Ghana SFP children were, in this study, compared with non-SFP 
children. The selection of the control group of non-SFP school children was based on several criteria, 
however no data is available about baseline differences between Ghana SFP children and non-SFP 
children and could therefore not be evaluated further. 
 
For this study FVS and DDS were used as a proxy for nutritional adequacy of the food consumed. 
Those indicators were introduced to be used in areas where traditional dietary assessment methods 
are difficult to conduct, expensive and time consuming (Hatløy et al., 1998). Several studies were 
carried out in Africa to identify the relationship between DDS and FVS and nutritional adequacy or 
nutritional status as will be outlined below. Hatløy et al. (1998) and Torheim et al. (2004) conducted 
studies in Mali on the association between DDS, FVS and nutritional adequacy of children’s and 
adult’s diets, respectively. They indicated that the DDS and FVS can give a fairly good assessment of 
the nutritional adequacy of the diet. Even though, a simple count of food items or food groups cannot 
provide a full picture of the adequacy of nutrient intake. The DDS was found to be a better predictor 
than the FVS, but optimal results were found in combination of the two indicators. Similarly, a 
validation study assessed food variety as an indicator of diet quality based on a food frequency 
questionnaire for an adult population in Western Mali. It was found that DDS and FVS reflect diet 
quality and are simple tools that can be used for monitoring of nutritional adequacy (Torheim et al., 
2003). Positive trends were observed between dietary diversity and nutrient intake of Malawian and 
Ghanaian pre-school children. The study was carried out in food abundance and food shortage 
periods and significant differences in DDS between those seasons were indicated. They found a 
negative correlation between DDS and intake of iron (both) and zinc (Malawi only) due to the reduced 
intake of maize when dietary diversity increased. However, a positive correlation was found between 
the dietary diversity and vitamin C intake, especially when food was abundant (Ferguson et al., 1993). 
Another study on the suitability of DDS and FVS as indicators of dietary adequacy for children aged 1-
9 years in South Africa concluded that either DDS or FVS can be used as a simple and quick indicator 
of the micronutrient adequacy of the diet (Steyn et al., 2006). Although most studies indicated a 
positive association between DDS, FVS and Nutritional adequacy, comparability is hampered by 
differences in the methods used. 
 
The DDS of this study was based on 21 food groups and was calculated according to the method of 
Arimond et al. (2007). The FVS and DDS are no fixed scores, as the number of food groups ranged 
from eight to thirteen in different validation studies. Due to the differences in food groups chosen, no 
specific DDS cut-off point for nutrient adequacy is available. Therefore, Arimond et al. (2007) designed 
a food group classification in order to enhance comparability between different studies. At present 
there are three different types of DDS designs of which the version with 21 food groups was used in 
this study. The other options contain 13 and 6 food groups. No evaluation studies were available at 
the time of this study and the 21 food groups design was selected assuming this was most precise for 
comparing Ghana SFP schools with non-SFP schools. A recent study by Duijzer (2008) compared the 
correlation of the different food groupings with nutrient adequacy and found the 13 food groups design 
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to be more suitable than the 6 food groups design. However, the correlation did not continue to 
increase when increasing the number of food groups from 13 to 21 (Duijzer, 2008). Arimond et al. 
(2008) found all designs to be correlated with nutrient intake. However, the 13 food group design, with 
a 15 gram restriction, was found to be the best diversity indicator.  
 
The data on health status was collected by means of a questionnaire and is thus based on self 
reporting. No physical examination of the pupils was carried out, because this would have been too 
costly and time consuming. The level of education of the interviewed parents for both Ghana SFP 
schools and non-SFP schools was in general very poor, as was their medical knowledge. However, 
assessing the health status on the basis of self reporting is commonly used in African studies (Ahmed, 
2004; Bundy et al., 1998, Hatløy et al., 2000; Torheim et al., 2004). 
 
The districts were visited in different phases of the growing seasons for vegetables and fruits. 
However, in every district, the Ghana SFP school and non-SFP school were visited in consecutive 
weeks. Therefore, seasonal differences in food type supply were ruled out. The districts differed in the 
types of fruits and vegetables grown. Therefore, the Ghana SFP school and a non-SFP school had 
been selected in the same area to rule out local food production differences between the Ghana SFP 
and the respective non-SFP sample. For example, both schools in AAK district were visited during the 
orange harvesting season, whereas pineapples were harvested during the visit of the Mfantseman 
schools. However, the fruit consumption was not always directly linked to food availability, given the 
low pineapple consumption where pineapples were available in abundance. District effects were also 
corrected for in the statistical analysis.  
 
The size of the study population (n = 256) was overall considered to be sufficiently large. The number 
of boys was larger than the number of girls due to the low enrolment of girls in the non-SFP schools. 
However, no nutritional and health differences were found between boys and girls and the effect of 
gender was corrected for in the statistical analysis.  
 
Overall no differences in nutritional and health status were found between Ghana SFP and non-SFP 
schools. The observed levels of stunting (27%), wasting (6%) and underweight (21%) for the sample 
population was comparable with data recorded for the Ghanaian population, as is presented below. 
Limited data is available on the nutritional status of primary school aged children. Though, data on 
under five year old children’s nutritional status is available. This data is in this study used for 
comparison since little nutritional catch up takes place after the age of five. In 2003 the prevalence of 
stunting, wasting and underweight of children below the age of 5 in Central region (urban + rural) was 
31.6%, 3.0% and 22.0%, respectively. This was slightly lower than the average rural prevalence (of 
children below the age of 5) in Ghana, which is 34.5%, 7.4% and 25.4%, respectively (NMIMR, 2003). 
The average prevalence of temporary diseases was 55% and was slightly but not significantly higher 
for non-SFP schools than for Ghana SFP schools. This was comparable with the disease prevalence 
of 53% found for Malian women (Torheim et al., 2004), but lower than the one for Ghanaian children in 
another study, in which almost all children that were reported had at least one health problem during 
the 2 weeks before the study (Bundy et al., 1998). The non-SFP children suffered significantly more 
(29% vs. 9% of the children) frequently from headache. However, improved health status cannot be 
concluded on basis of a difference in headache prevalence alone. Some other studies found a 
decrease of headache prevalence in relation with nutritional intervention studies (Sweeney et al., 
2006). Another study found a headache prevalence (time period of two weeks) of 76% for girls and 
70% for boys in Ghana and on average 58% for Tanzanian boys and girls (Bundy et al., 1998). 
 
However, no difference was observed in the nutritional status of the children between the Ghana SFP 
and the non-SFP children. This finding could suggest that the Ghana SFP did not improve the 
nutritional status. This is in line with previous similar studies which indicated that a catch up of the 
nutritional status is most likely to be successful for children aged zero to 24 months, since many of the 
nutritional and growth problems children are experiencing occur within the first two years (Bennett et 
al., 2003).  
 
It should be borne in mind that the Ghana SFP was running for one year only and that the children had 
benefited from the programme for 8 to 15 months. Possibly, a longer period is needed for the children 
to catch up in weight and height and to improve their health status. Besides that, the average age of 
the sample population was 10.4 years. Possibly, the children of the Ghana SFP schools would have 
had better chances for nutritional catch up if they had been enrolled in the Ghana SFP programme at 
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a younger age, e.g. four years (Kindergarten) or six years (Class one). It is however expected that due 
to the SFP the average age of school children starting school enrolment may decrease due to an 
overall increase in school enrolment (Ahmed, 2004; Bennett et al., 2003; Del Rosso et al., 1996; Del 
Rosso 1999). However, some studies showed catch up of nutritional status for adolescence (Bouis et 
al., 1994; Chavez et al., 1994; Satyanarayana, 1981; Walingo et al., 2008). In contrast, Roy et al. 
(2007) carried out a randomized controlled trial on the prevention of malnutrition among young 
children (6 to 9 months) in rural Bangladesh. The trial with a duration of six months included weekly 
nutritional education for mothers of normal and mildly malnourished children. One year after the start 
of the trial with a duration of six months, a significant increase in the frequency of complementary 
feeding was observed. Besides, the intervention group had a significantly higher weight gain than the 
control group. 
 
Overall the dietary diversity and food variety of the entire sample population were, as shown by an 
average DDS and FVS of 7.6 and 12.6, respectively. All children consumed starchy staples, grain 
products, vitamin A rich oils, fish, vitamin C rich vegetables and other vegetables. Other food groups 
were included with increasing DDS. Approximately half of the children in the sample population 
consumed beans. Vitamin C-rich fruits and vitamin A-rich dark leafy vegetables were consumed by 
only 20-30 % of the children. Meat (Rodents and snails, beef and goat and chicken), eggs, milk and 
milk products and (vitamin A-rich) fruits were least consumed. This indicates a monotonous and starch 
based diet, and was comparable to findings of multiple day dietary studies in other African counties 
(Coates et al., 2007; Hatløy et al., 1998; Steyn et al., 2006; Torheim et al., 2004).  
 
Although an increase in DDS indicates an increase in nutritional adequacy (see paragraph four), it 
cannot be stated whether the whole day food consumption our study population was nutritionally 
adequate. This is for the reason that no cut-off points for DDS and FVS to indicate nutritional 
adequacy exist at present. Ruel (2002) made an overview of earlier studies using DDS and FVS, only 
three studies defined cut-off point for DDS ranging from 3 to 8. However, the studies were carried out 
in different countries, with participants of different age groups and using different food groupings 
(varying from 8 to 13 food groups) and could therefore not be used to verify our findings. The 
information for FVS was even more diverse, so no DDS or FVS comparison between this study and 
previous studies could be made.  
 
However, results of other studies suggest that the diet of our study population is not nutritionally 
adequate. Firstly, Ferguson et al. (2008) concluded that achieving an adequate nutrient density by an 
optimal combination of local foods for malnourished infants of 6-24 months was unlikely without 
additional supplemented nutrients, especially, of vitamin E, riboflavin, thiamin, niacin, zinc, calcium, 
and copper. They studied the nutrient densities of combinations of local foods in Ghana and Mali 
(Ferguson et al., 2008). This however discusses rehabilitation diets, while the school lunches in the 
Ghana SFP were designed for normal as well as for malnourished children. The Ghana SFP did focus 
on the possibilities of future mineral fortification and this seems to be a suitable strategy to enhance 
the nutritional value of the school lunch. Secondly, the consumption of the least frequent consumed 
food groups should be promoted, since dairy and green leafy vegetables are the food groups that can 
contribute most to the children’s nutrient adequacy (Tortheim, 2004). Thirdly, addition of a daily 
serving of fruits to the school lunch (as was done in Mfantseman district) would improve the dietary 
diversity of the school lunches significantly with on average 0.61 food groups. This is expected to be 
beneficial for the nutritional adequacy of the school lunches.  
 
The school lunch contributed significantly to the DDS and FVS for the Ghana SFP children with 1.1 
food group and 3.1 foods. No information is available on the difference in consumed food quantity 
between the school and the home lunch. The study by Martens (2007) indicated that the portion sizes 
of the school meals were sufficient to fulfil 37.0% and 67.6% of the daily energy and protein 
requirement, respectively. The contribution of the school meal to Recommended Dietary Allowance 
(RDA) of iron for the specific age group was 27% and the intake of vitamin A was about to exceed the 
tolerable upper intake level for the specific age group (Martens, 2007). This indicates that the school 
lunch contributes to more than one third of the daily energy, protein and vitamin A requirements and 
one to fourth of the daily iron requirements. Therefore, the school lunches met the requirements for 
children who consumed three meals a day for energy, protein and vitamin A.  
 
No difference was found when whole day food consumption was compared between Ghana SFP and 
non-SFP children. Thus, it was not proven that the food consumption of the children in the Ghana SFP 
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schools improved by serving them with one hot meal on every school day. Does this imply that school 
feeding does not have any impact? No, this finding cannot be concluded on basis of this cross 
sectional study without the use of baseline information. So far, most studies on SFP’s were case 
control studies, only a few longitudinal studies were performed. Besides, no information on the effect 
of selection of control schools or population is available. So, a longitudinal monitoring study on the 
Ghana SFP is needed to rule out selection bias as well as to explore the impact of the Ghana SFP on 
food consumption and the nutritional and health status. A study by Hall et al. (2006) was designed is 
such a way to prevent substitution of food consumption at home. They found a small but significant 
difference in weight and height gain. Children who had a better initial anthropometric status gained 
more weight (p = 0.001) than children who were undernourished (Hall et al., 2006). Meme et al. (1998) 
studied the impact of a Kenyan SFP on food consumption and nutritional status and found the daily 
caloric consumption of SFP children to be significantly higher than the one of the control group of non-
SFP children. However, even though the caloric adequacy for the SFP children than that for the non-
SFP children, both groups consumed fewer calories than the RDA. Besides, no nutritional catch up 
was found in the particular study (Meme et al.,1998). 
 
It was not surprising that no difference between the whole day food consumption of Ghana SFP and 
non-SFP children was found, because for approximately 71% of Ghana SFP school children, the 
school lunch replaced the home lunch. This was confirmed by the primary caretakers, of whom 81% 
indicated a reduction of home food consumption. However, another SFP study, in which school lunch 
fully replaced home lunch, observed higher macronutrient intakes for children participating in the SFP 
compared to non-participants (Walingo et al., 2008). Our study could not confirm this. Reduction of 
home food consumption by food consumption at school was also found in other studies (Bennett et al., 
2003; Wijngaarden, 2005). The school meal of the Ghana SFP is served as a school lunch. Another 
option is to serve breakfast or a midmorning meal. Some studies indicate an advantage of breakfast or 
midmorning meal, because of the possible improvement of learning achievements (Allen et al., 2001) 
and the decreased likelihood of substitution (Greenhalgh et al., 2007; Hall et al., 2006). A literature 
study by Nube (2005) indicated that breakfast would be the preferred timing for a school meal, 
because it has the strongest positive effect on children’s class performance. Though, it was noted the 
evidence of positive effects of SFP’s on the overall learning capacity is often weak. 
 
According to the Ghana SFP programme document, the schools located in the most deprived areas 
within the district should be enrolled in the Ghana SFP first (Ghana Gov., 2006a), and therefore, all 
control school children were supposed to do little better than the Ghana SFP schools at baseline. In 
this study no difference was found in the nutritional status between Ghana SFP and non-SFP children. 
If indeed the Ghana SFP schools were selected in the most deprived areas, it may be expected that 
prior to implementation of the programme the nutritional status of the Ghana SFP children would have 
been worse at baseline compared to the non-SFP children. Results of our study may then indicate 
improvement of nutritional status regarding Ghana SFP. However, this could not be verified due to the 
absence of baseline data. The effect of SFP’s on nutrition is mostly not clearly shown, e.g. existing 
similar evaluations on the impact of SFP’s have usually failed to have baseline measures and 
adequate control groups (Bennett et al., 2003). Inclusion of the schools in the most deprived areas 
could be a positive aspect of the Ghana SFP, since interventions do mostly not reach the areas were 
they are most needed (Victora et al., 2006). 
 
No convincing evidence is available about the baseline differences between Ghana SFP schools as 
compared to non-SFP schools. Though, some data might suggest that the circumstances in the 
control schools were little better. Firstly, the children in the non-SFP schools are doing well as 
compared to the children in the Ghana SFP schools in terms of de-worming. Even though no 
differences in de-worming between Ghana SFP schools and non-SFP schools were expected, 
children of non-SFP schools received more often de-worming at home. 43% of the non-SFP children 
and 17% of the Ghana SFP children receive de-worming at home at least once a year. Quarterly de-
worming was 20% vs. 8%, respectively, and differed significantly. Those children received home de-
worming in addition to the communal de-worming, which was carried out twice by the GHS in all 
Ghanaian villages during the school year 2006-2007. Many Ghanaian children suffer from worm 
infection due to the poor hygienic circumstances at home and in the schools. 63% of the school 
children aged 8 – 13 showed evidence of having worm infection in another study in Ghana (Bundy et 
al., 1998). Therefore, biannual de-worming by the GHS was insufficient and children should receive 
additional de-worming at home on a regular basis (Bennett et al., 2003; Bundy, 2005). Secondly, only 
27% of the children received home meals prepared with iodized salt. So, the school lunch can 
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contribute significantly to the pupil’s daily iodine consumption by serving school lunch prepared with 
iodized salt. Iodized salt consumption was slightly but not significantly higher for non-SFP school 
children as compared to Ghana SFP children. Thirdly, the DDS and FVS of all individual home meals 
were on average higher for non-SFP children than for Ghana SFP children. The school lunch of the 
Ghana SFP children was a positive outlier in this respect. This meal was more diverse than the home 
lunch of both Ghana SFP children and non-SFP children. The higher diversity of the non-SFP home 
meals compared to the Ghana SFP home meals might also suggest better SES of the non-SFP 
schools. 
 
Even if no direct impact of the Ghana SFP would be measurable in terms of improved food 
consumption and nutritional and health status, this does not necessarily imply that no effect exists. 
Replacement of the home lunch by the school lunch does not necessarily indicate an overall reduction 
in the food consumption at home. Jacoby (2002) studied the impact of a school feeding programme on 
the caloric intake of children in the Philippines using a quasi-experimental methodology. Her empirical 
results confirmed an intra-household flypaper effect (The intervention ‘sticks where it hits’: the 
replaced food is not reallocated within the family but the transfer sticks to the child). A study by Islam 
et al. (2008) on a nutritional intervention study in Guatemalan villages confirms this flypaper effect. 
However, even if substitution takes place, the school feeding might lead to beneficial income transfer. 
Life-cycle considerations are also important. Nutritionally, the most vulnerable groups are infants and 
small children, and pregnant and lactating women. Generally, neither of these groups are directly 
included in SFP’s (Nube, 2005). 
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Conclusions and recommendations 
 
Although the school lunch contributed significantly to the diet diversity among children at Ghana SFP 
schools, no differences were found between the whole day food consumption of Ghana SFP children 
as compared to non-SFP children. This might be due to the replacement of the home lunch. 
 
Therefore it is recommended that: 
 
1. A longitudinal study with baseline data should be carried out. In addition, the monitoring of 
nutritional and health status should be incorporated in the Ghana SFP. For this purpose, baseline and 
follow up data should be recorded in an appropriate manner to facilitate follow-up. These data might 
be very useful for prospective longitudinal studies. 
 
2. To study the nutritional and health status of children, pupils should be enrolled in the Ghana SFP for 
at least two years and should have started school at the age of four (Kindergarten) or six. Such data 
collected for this study can also serve as baseline data for follow-up studies for both the GSFP 
schools and the non-SFP schools.  
 
3. The importance of breakfast consumption should be emphasized to the parents. If the Ghana SFP 
replaces breakfast or reduces its quantity, as indicated by some parents, this might have an overall 
negative effect on the child’s nutritional status, health status, and school performance. 
 
4. Consider serving school lunch at an earlier time, to decrease the chance of home lunch substitution. 
 
5. Promote the use of green leafy vegetables, meat, eggs and beans in the school lunch in order to 
improve the dietary variety and value of the meal. Besides that, serve a daily portion of fruit to the 
children as part of the school lunch. 
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Appendix 1  Map of Ghana, Central region and its di stricts 
 
 
 

http://en.wikipedia.org/wiki/Districts_of_Ghana 
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Appendix 2  Ghana country information 
 
The West African republic of Ghana is located on the west coast of Africa and is surrounded by three 
countries. These countries are Côte d’Ivoire (in the west), Burkina Faso (northern side), and Togo 
(eastern border). The southern border is the Gulf of Guinea. Ghana is a former British colony, known 
as the Gold Coast, and was the first African Country to achieve independence (1957). The country is 
sub-divided into ten regions and 138 districts (Ghana Gov., 2006a) and had a population of 22.1 
million in the year 2005 with an annual growth rate of 2,0% (WHO, 2006). With a surface area of 
238,533 square kilometres, the population density has been calculated to be 88 persons per square 
kilometre. Most of Ghana (apart from the northern region) has two rainy seasons per year and the 
average day temperature is around the 30ºCelsius (Ghana Gov., 2006b) 
 
The country has an infant mortality rate of 68.0 per 1000 babies born per year. The under-5 mortality 
rate of 118.3 in rural areas is greater than in urban areas, where it is calculated as 92.7. The average 
life expectancy for males and females is 56 and 58 years of age respectively. The WHO Statistics 
Database ranks countries using various developmental indicators from best to worst. Taking all 
indicators together, Ghana is ranked ninth out of the 46 African countries. The 27th rank of the literacy 
rate of Ghanaian adults (54.1% in the year 2004) is a negative outlier in this respect (WHO, 2006). 
 
Important indicators are also the GPSER and the NPSER. In the years 2000-2004 the NPSER and 
GPSER were 65% and 87% for males and 53% and 79% for females respectively.4 The school 
attendance ratio, which is the percentage of enrolled primary school children who are present 80-90% 
of the school days in a given month, is 62% for males and 60% for females (Unicef, 2006). 
 
Between the years 1998 and 2003, the prevalence of wasting decreased from 9.5% to 7.1%, the 
stunting prevalence decreased from 27.5% to 23.9% and the underweight prevalence was 26.7% in 
the year 1998 and had decreased to 18,6% by 2003. The public health significance classification of 
the Ghanaian situation is therefore medium severe according to international standards (DHS, 2003). 
 
The World Food Programme (WFP) has calculated the poverty incidence in Accra, capital of Ghana, 
to be less than 2%. In the Northern Regions it is between 70% and 90%. According to the United 
Nations database in 2006, 45% of the population lives on less than 1 US$ a day. Ghana ranks 138 of 
177 countries on the United Nations Human Development Index (HDI). The country’s HDI value is 
0.560.5 Norway, ranked as number one, has score of 0.963 (UNDP, 2005). The daily energy supply 
per capita is 2723 kilo calories (kcal) per day according to the Food Balance Sheets. This is above the 
FAO cut-off point of 2500 kcal per capita per day. Apparently, enough food is available per capita. 
Thus, this indicates a food distribution problem in Ghana (WFP, 2006b). 
 
In efforts to achieve MDG No.1, namely to eradicate extreme hunger and poverty, school feeding 
programmes (SFPs) are believed to contribute to the reduction of short term hunger, the improvement 
of school performance and nutritional and health status (UNHTF, 2003). 
 

                                                 
4 The explanation for the higher gross primary school enrolment lies in the fact that the gross enrolment ratio is the 
number of children enrolled in primary school expressed as a percentage of the total of children of primary school age as 
where the net school enrolment only counts in the children who belong to the relevant age-group in calculating the 
percentage of enrolled children (Assessment of the mid-decade goals 1996, Unicef Ghana) 
5 The Human Development Index takes into account (i) longevity (measured by life expectancy), (ii) knowledge 
(measured by a combination of adult literacy (two-thirds weight) and mean years of schooling (one-third weight) and (iii) 
standard of living (measured by purchasing power, based on real gross domestic product (GDP) per capita adjusted for 
the local cost of living (purchasing power parity, or PPP) (UNDP, 2005) 
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Appendix 3  Current School Feeding Programmes in Gh ana 
 
Several organizations carry out supplementary feeding programmes in Ghana. They include the World 
Food Programme (WFP), the Catholic Relief Services (CRS), World Vision, Adventist Development 
and Relief Agency (ADRA), Netherlands Development Agency (SNV) and Social Enterprise 
Development Foundation of West Africa (SEND). In this paragraph three major organisations are 
highlighted, they are the WFP, CRS and World Vision.  
 
World Food Programme (WFP) 
The WFP operates in 25 districts in the three northern regions of Ghana, where hunger is most 
persistent (according to WFP standards). The goal of the Ghana Country Programme (2006–2010) is 
to support the Government in its assistance of hungry poor households to meet their education, health 
and nutrition needs on a sustainable basis. With regard to support for basic education, WFP would like 
to implement a SFP, modelled on the NEPAD SFP. The national SFP is to be linked to local food 
production. 
 
The WFP assists the Community Health and Nutrition Education Centres, set up by the Ghana Health 
Service, with integrated supplementary feeding, health and nutrition education activities targeting 
malnourished pregnant/lactating women and children from 6 months to 5 years. The SFPs are aimed 
at the provision of supplementary meals twice a day throughout the year. The menus vary according 
to season and the ability of parents to contribute financially or to supply ingredients. The WFP import 
from the USA corn soy blend, vegetable and palm oil, iodized salt and sugar. As an incentive to girls 
from poor families, take home rations are provided to girls showing an attendance of at least 85% in a 
given month.  
 
Some of the Nutrition Education Centres are charging canteen fees to reward cooks and attendants 
and to help pay for ingredients. In some centres, mothers have organised themselves into 
associations aimed at income-generating activities. This contributes to the aims of the WFP on its food 
aid programmes, which are to catalyse the community organisation and women’s empowerment 
(Anderson et al., 2005; Ghana Gov., 2006a; WFP, 2005, 2006a, 2006b). 
  
Catholic Relief Services (CRS) 
CRS aims to improve food security and the quality of life of poor families in rural areas in Ghana. The 
focus shifted recently to the rural areas, previously urban and semi-urban areas were also part of the 
operations. To accomplish improved food security and quality of life, CRS-Ghana supports 
programmes that promote the involvement of local communities and organizations in the design and 
execution of activities and attempts to integrate food assistance with other interventions, such as 
water, education and school health. The CRS operates mostly in the three northern regions of Ghana: 
the Upper west region, the Upper East region and the Northern region. Their operations consist of 
serving about one third of the schools in these regions with a hot lunch on schooldays during the lean 
season. Take home rations are provided to girls with a 90% attendance rate.  
 
The foods used as ingredients for school meals are shipped from the USA to Ghana and stored in 
warehouses. Annually, two to three deliveries are made to the schools by contracted transporters. The 
CRS does not provide assistance with local production and storage of local produce but controls the 
storage and distribution facilities of their imported foods only. However, this distribution and storage is 
now controlled by the community in most places. 
 
The primary donor to the CRS is the United States Agency for International Development (USAID). 
However, USAID wants the CRS to cut back their SFP-activities by 75% by the end of 2008 (Anderson 
et al., 2005; CRS, 2006; Ghana Gov., 2006b). 
 
World Vision 
The operations of World Vision started in the year 2006 and are restricted to only a few districts. In the 
lean season primary school children are served with school lunch. The ingredients for these lunches 
are purchased at the local market and sent to the schools. The schools themselves are responsible for 
the construction of the kitchen and storage room and each child has to bring his/her own bowl. The 
parents of the children contribute to the operational costs of the programme via canteen fees of 20 
Ghana pesewas per month (Ghana Gov., 2006b). 
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Appendix 4  Programme design of Ghana SFP 2007 – 20 10* 
 

1. reduce hunger and malnutrition 
Outputs: 
a) All primary school children & kindergarten 
children receive one nutritionally adequate meal 
per school day 
b) Baseline data produced 
c) 1,04 million children fed each school day by 
2010 
d) Higher growth rate of height and weight for 
age than national average. 

Indicators of achievement: 
i) the rate of growth in height and weight for age 
is more than the national average 
ii) the height, weight and upper arm 
circumference of under fives in the Ghana SFP 
should be greater than the national average 
iii) Meals produced and consumed by children 
on school days 
iv) (BMI) of target group raise to standard level 
(19-25 

2. increase school enrolment, attendance and retention 
Outputs: 
a) Enrolment in Ghana SFP schools increased 
b) Attendance in Ghana SFP schools improved 
and dropout rates reduced  
 

Indicators of achievement: 
i) Increase enrolment in Ghana SFP schools 
above the national baseline of 83.3% 
ii) Improve attendance in Ghana SFP schools by 
20% by the end of the programme 
iii) Reduce drop out rate by 20% in Ghana SFP 
schools 

3. boost domestic food production 
Outputs: 
a) Income of local farmers increased 
b) Production of local farmers increased using 
environmentally sustainable methods 
c) Farms started in schools participating in 
Ghana SFP 
 

Indicators of achievement: 
i) production of farmers (linked to the Ghana 
SFP or supplying to the Ghana SFP) increased 
ii) income of farmers supplying to the Ghana 
SFP increased 
iii) 40% of the Ghana SFP beneficiary schools 
have school farms. 

* (Ghana Gov. 2006a)  
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Appendix 5  School information 
  
District School, # months enrolment 

Ghana SFP, at times of visit 
Type Headmaster and translator(s) 

Nduaso DA* Primary School 
Ghana SFP since 16 months 

Ghana 
SFP 

Mr. Joseph K. Boampong  (HM) 
Mr. Samuel Y.D. Quansah  (2nd T) 

Assin North 
 

Akonfudi DA Primary School Control Mr. A.P. Antwi- Aninakwa (HM) 
Mr. Isaac Adu (2nd T) 

Musunkwa DA Primary School  
Ghana SFP since 9 months 

Ghana 
SFP 

Mr. Solomon Aikins  (ass. HM) 
Mr. Kenneth Bartil  (2nd T) 

Abura Asebu 
Kwamankese 
(AAK) Okyiriku DA Primary School Control Mr. Robbert Affenyin Dadzie (healthT)

Mr. Prince Acquah Hackman (2nd T) 
Akwakrom DA Primary School 
Ghana SFP since 8.5 months 

Ghana 
SFP 

Mr. Kwesi Atta Yorke  (HM) 
Mrs. Esther Kwofie  (2nd T) 

Mfantseman 

Abor Methodist Basic School* Control Mr. Richard M.C. Fio  (HM) 
Mr. David Tefe  (2nd T) 

Sampa DA Primary School 
Ghana SFP since 11 months 

Ghana 
SFP 

Mr. Isaac B.D. Cobbah  (HM) 
Mr. Francis Luke Botchey  (2nd T) 

Gomoa 

Asampanyin DA Primary 
School 

Control Mr. Samuel K. Appiah  (HM) 
Mr. Frederik K Mensah (2nd T) 

*  DA = District Assembly, these are public schools.  
 The Abor Methodist Basic School is also a public school 
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Appendix 6  Sample size 
 
In the Table below the overall sample size is shown, in total 256 pupils in grade 3 participated in the 
study. The number of boys in the study population was larger than the number of girls, this reflects the 
Ghanaian school going population. Children in class 3 are generally supposed to be eight or nine 
years old. Whereas this was true for only 30% of the study population, in which they were aged eight 
to thirteen or sixteen. In Ghana many pupils are older due to start of school enrolment at a later age, 
repeating classes or drop out for some years. Depending on the school, the Ghana SFP started in the 
end of 2005 (Assin North) or in the beginning of 2006 and had run for 8.5 to 16 months. Therefore, the 
expected long-term effects of the Ghana SFP on the school enrolment, such as the reduced school 
enrolment age and drop out rates, were not yet visible in sample size overview.  
 

Total Assin North AAK Mfantseman Gomoa Sample size  
Total * G* N* G N G N G N* G* N* 

Total 256 126 130 30 32 31 33 31 34 34 31 
% boys 61 58 65 60 63 55 67 68 56 50 74 
Age 8-9 78 39 39 15 14 7 1 6 14 11 10 
Age 10 55 25 30 7 9 4 4 5 9 9 8 
Age 11 52 24 28 2 7 9 13 11 2 2 6 
Age 12-16 54 29 25 6 2 11 15 9 3 3 5 

* The age of 17 children was unknown: of 6 girls in Mfantseman district, 5 girls and 4 boys from the in 
Gomoa GSFP school, and 1 boy and 1 girl from the Gomoa non-SFP school.  

n = 256 



 31 

Appendix 7  Pictures interview, school lunch and lu nch consumption 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interview setting (teacher, mother, interviewer) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Examples School lunch: Banku with fish stew   Rice and bean stew with fish 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
School lunch consumption 
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Appendix 8  Parents interview questionnaire  
 
Child questionnaire – 1/6 
 
District:  ____________________________________   

School:  ____________________________________   

Name pupil:  ____________________________________ Pupil CODE: _________________ 

Day/ date:  ____________________________________ Gender: Male (M) / Female (F) 

Name interviewer: __________________________________  

 
Anthropometric measurements 

General remarks : 

 

 Weight (kg) 
(measured 2x)  

Height (cm) 
(measured 2x) 

Birth date  
(dd-mm-yyyy)  

Frequency of DW/ 
Duration since 
last DW (home) 

1st    School 
register: 

 
……  /year 

2nd    Parents:  
…... months 

Av.     

 
Food consumption, individual intake (for Ghana SFP schools only)   

School lunch Total 
Weight (g) 

Weight 
leftover (g) 

Plate   
Dishes 

Portion 
size 
served 
(g) 

Portion 
size 
leftover 
(g)  

Portion 
size  
 
(g) 

Percent 
prepared 
dish 
(%) 

Plate + dish 1: 
……………………… 

  Dish 1     

Plate + dish 1 & 2  
……………………… 

  Dish 2     

Plate + dish 1, 2 & 3  
……………………… 

  Dish 3     

Plate + dish 1, 2, 3 & 4 
…………………… 

  Dish 4     

 

Remarks / comments considering the questions 
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Child questionnaire – 2/6 

District:  ____________________________________   

School:  ____________________________________   

Name pupil:  ____________________________________ Pupil CODE: _________________ 

Day/ date:  ____________________________________ Gender: Male (M) / Female (F) 

Name interviewer: __________________________________  

Relation of interviewee to child:  ……………………………….… 

 
General information and food consumption  

  circle the correct answer throughout the questionnaire  

Who is the primary care taker of the child? Mother / Grandmother/ Sister/  
  ..................... 
Is interviewee able to speak English?  Yes / Little bit / No  

Perceived change: Did the Ghana School Feeding 
Programme influence your child’s food consumption at home? 

Yes, increase 
Yes, decrease No 

How? 

Perceived change: Did the Ghana School Feeding 
Programme influence your child’s health status? (In any way) 

Yes, increase 
Yes, decrease No 

How? 

Remarks: 
 
 
 

 
Health status (past 14 days ) 

1a. Did the child have high temperature in the past 14 
 days? 

1. Yes   �  1b. 
2. No    �  2. 
3. Do not know  �  2. 

1b.  Did the child have more than one attack of high 
 temperature? 

1. Yes   �  1c. 
2. No   �  1c. 
3. Do not know  �  1c. 

1c.  What was the duration of (the main) attack of high 
 temperature? 

1. 0-3 days  �  2a. 
2. 4-7 days  �  2a. 
3. > 7 days  �  2a. 

 

2a.  Did the child have cough?  
1. Yes   �  2b. 
2. No    �  3. 
3. Do not know  �  3. 

2b.  Is the cough chronic? 
 (The child is coughing for three months or longer) 

1. Yes   �  2c. 
2. No    �  2c. 
3. Do not know  �  2c. 

2c.  Did the child have cough and high temperature at the 
 same day?  

1. Yes   �  3. 
2. No    �  3. 
3. Do not know  �  3. 
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Child questionnaire – 3/6 

Pupil CODE: ________________   Surname interviewer _________________ 

3.  Did the child have blood in the urine during the past 14 
 days? 

1. Yes   �  4a. 
2. No    �  4a. 
3. Do not know  �  4a. 
 

 

4a.  Did the child have diarrhoea or bloody stool during the 
 past 14 days?  
  (3 or more watery/loose stool per day or blood in the stool) 

1. Yes    �  4b. 
2. No    �  5. 
3. Do not know  �  5. 
 

4b.  Did the child have bloody diarrhoea during the past 14 
 days?  

1. Yes   �  5. 
2. No    �  5. 
3. Do not know  �  5. 
 

 

5.  Did the child vomit during the past 14 days?  

1. Yes    �  6. 
2. No    �  6. 
3. Do not know  �  6. 
 

 

6.  Did the child have a runny nose during the past 14 
 days?  

1. Yes   �  7. 
2. No    �  7. 
3. Do not know  �  7. 

 

7. Did the child have difficulty with breathing or show fast 
 breathing during the past 14 days?  
 (noticeably faster than normal when the child is rested) 

1. Yes   �  8. 
2. No    �  8. 
3. Do not know  �  8. 

 

8. Did the child have a skin disease during the past 14 
 days? 
 (boils, skin rashes, scabies, etc.) 

1. Yes   �  9. 
2. No    �  9. 
3. Do not know  �  9. 

 

9.  Did the child have any other illness during the past 14 
 days?  

1. Yes : …………………�  10. 
2. No    �  10. 
3. Do not know  �  10. 

 

10.  Does the child suffer from sickle cell disease? 
1. Yes    �  11. 
2. No    �  11. 
3. Do not know  �  11. 

 

Remarks / comments considering health questions 
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Child questionnaire – 4/6 

Pupil CODE: ________________   Surname interviewer ______________ 

11a.  Did the child stay in hospital or visit the health clinic 
 during the past two months ?  

1. Yes    �  11b. 
2. No    �  11b. 
3. Do not know  �  11b. 

Illness: O: (code) 
 
………………. 

M: 
(code) 

Nothing 
(tick) 

Do not  
know 
(tick) �  High temperature     

�  Cough     

�  Diarrhoea (blood in diarrhoea)     

�  Blood in urine/ stool     

�  Vomiting     

�  Runny nose     

�  Fast (/difficulty with) breathing     

�  Skin disease     

�  Sickle cell disease     

�  Do not remember the reason     

 
11b.  Did the child 
receive any 
treatment?  
If yes, where was 
the treatment (O) 
obtained?  
And what kind of 
medication (M) 
did the child 
receive? 
 
 
 
 
 
 
 
 
 

�  12. �  Other:………..………………     

Codes: 
O.: HF:  Health Facility M.:  Name of medication, or:  Nothing /  
 TH:  Traditional Healer  1. Drugs from health facility Do not know: ‘X’ 
 DS:  Drug seller 2. Drugs from Traditional healer (tick the box) 
 3. Drugs from drug store 
Other: 4. Home remedy/ herbs 
 ….: __________________ 5. Vitamin/ mineral supplements 
 ….: __________________ 6. Other: ……………………… 
 8. Unknown type 

 

12.  Does the child sleep under a mosquito net? 

1. Yes, always  �  14. 
2. Yes, sometimes �  14. 
3. No    �  14. 
4. Do not know  �  14. 

 

13.  Did the child stay at home due to illness in the past 14 days? :  No, always in school 
  Yes, …………… days 
 Reason absence: …………………………………………… 

 

14.  1.What is the age of your child? 
 2. If you compare your child with other children of … years, is he/she more healthy, less healthy 
 or of comparable health? 
 3. Please point out a spot on the line, how you compare your child with other children of the 
 same age.  
 
Very bad Same     Very good 
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Child questionnaire – 5/6 

Pupil CODE: ________________   Surname interviewer _________________ 

24hr recall (Out-school consumption) 

Meal  
(name/ components) 

Ingredients Type & description 

Breakfast: Preparation: 
Home / bought 

(before going to school) 

Staple:   

Stew/Soup:   

   

   

   

   

   

Fish/Meat:   

   

Morning snack: 
(eg. Fruit) 

Preparation: 
Home / bought 

(after breakfast or during morning break) 

   

   

   

   

Home lunch: 
 

Preparation: 
Home / bought 

(after school time or during break) 

Staple:   

Stew/Soup:   

   

   

   

   

   

Fish/Meat:   
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Child questionnaire – 6/6 

Pupil CODE: ________________   Surname interviewer: _________________ 

Meal (name) Ingredients Type & description 

Afternoon snack: 
(eg. Fruit) 

Preparation: 
Home / bought 

 

   

   

   

   

Dinner:  Preparation: 
Home / bought 

(evening) 

Staple:   

Stew/Soup:   

   

   

   

   

   

Fish/Meat:   

   

Evening snack: 
(eg. Fruit) 

Preparation: 
Home / bought 

(after dinner, before sleeping) 

   

   

   

   

Do you use Iodized salt  (Anapurna) for meal preparation? 
1. Yes, always 
2. Yes, sometimes 
3. No, never 

Remarks: 
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Appendix 9  Overview of food groups and foods  
 
The Table below gives an overview of the food types eaten by the children and their food group 
classification. The fruits and vegetables were assigned to a specific group on basis of their vitamin A 
or C content as described by Arimond et al. (2007).  
 
Group,  foods Group,  foods Group,  foods 
1. Grains and grain products  
Maize 
Millet 
Rice 
Wheat 
2. All other starchy staples  
(roots, tubers and plantain)  
Cassava 
Cocoyam 
Plantain 
Wateryam 
Yam 
3. Cooked dry beans and 
peas  
Beans 
4. Nuts and seeds  
Agushi 
Coconut 
Groundnut 
5. Milk and milk products  
Milk powder (cowbell) 
Milo 
6. Eggs  
Eggs 

7. Fish and other seafood  a 
Catfish 
Crab 
Herring 
Mackerel 
Redfish 
Salmon 
Salted fish 
Sardine 
Tilapia 
Tuna fish 
Unknown fish b 
8. Beef and goat  
Beef 
Cow, internal organs 
Cow skin 
Goat 
9. Chicken  
Chicken 
10. Rodents and snails 
Bushmeat 
Grasscutter 
Rat 
Snail 

11. Vitamin A-rich dark green 
leafy vegetables c  
Nkontomire 

12. Vitamin A-rich fruits c 
Mango 
13. Vitamin C-rich vegetables d  
Cabbage 
Garlic 
Okro 
Pepper 
Tomato 
14. Vitamin C-rich fruits  d  
Orange 
Papaya 
Pineapple 
15. All other vegetables  
Eggplant 
Onion 
Turkey berry 
16. All other fruits  
Banana 
17. Vitamin A rich oils e 

Frytol 
Palm oil 

7b. Second fish- group  a 
 

18. Soybeans and soy 
products  
19. Cheese 

20. Organ meat  
21.Vitamin A-rich deep yellow, 
orange and red vegetables  c 

a  The food group “Fish and other seafood” is a combination of the food groups: “Small fish eaten 
whole with bones” and “Large whole fish/ dried fish/ shellfish and other seafood”. These groups are 
combined due to inadequate information about the type of fish eaten. 

b  The food ‘unknown fish’ was used when type of fish could not be named. Different types of salted 
fishes were put together.  

c  “Vitamin A-rich” was defined as > 130 RAE/100g (Ruel et al., 2004). 
d  “Vitamin C-rich” was defined as > 18 mg/100g (Ruel et al., 2004). 
e This group was not among the food groups in Arimond et al. Since regular vegetable oil does not 

contribute to any of the diversity indicator scores. However, in this study, palm oil and fortified 
vegetable oil (frytol) were the major vitamin A source for the children’s diets (Martens, 2007). 
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Appendix 10 Description facilities on Ghana SFP sch ools  
 
An overview of the facilities and school feeding features of the Ghana SFP schools, as observed 
during school visit, is given in the tables below. By the time of schools visits, only two of the four 
kitchens were located in permanent buildings. The other two were set up in temporary shelters, in 
which food preparation took place on bare soil. None of the investigated schools were using a 
canteen. So, the school lunch was consumed in the classrooms. All schools served a daily lunch from 
the start of the Ghana SFP onward, two schools had a single incidence when no meal was prepared 
due to delayed food and money supply. See Appendix 11 for pictures of the different kitchens. 
 
Three schools had a school garden to their disposal, however, only two were in use. The third was at 
the time of the investigation recently moved to a new plot of land (because of sewers coming out in the 
old one) and still had to be fenced. Only one of the non-SFP schools (Gomoa) had a school garden to 
its disposal and cultivated pineapple and cassava for the pupils and teachers. Three of the 4 Ghana 
SFP schools used Anapurna iodized salt; the other used an undefined type of salt which was said to 
be iodized. 
 
Table Facilities of Ghana SFP schools 
 Assin North AAK Mfantseman Gomoa 
Start Ghana 
SFP 

24 October 2005 22 June 2006 4 July 2006 1 June 2006 

# months 
since start 

16 9 8.5 11 

# days last 
year without 
SF 

1 (delayed food 
and money supply) 

1 (delayed food 
and money supply) 

0 0 

Use of 
iodized salt 

Yes, Anapurna Undefined Yes, Anapurna Yes, Anapurna 

Kitchen  Temporary kitchen 
in use, permanent 
kitchen was under 
construction.  
Open shed, so 
many animals 
walking around 

Permanent kitchen 
in use . One room 
for meal preparation 
and one for cooking 

Temporary kitchen 
in use, permanent 
kitchen was 
planned to be built 
Fenced shed, no 
animals around 

Permanent kitchen 
in use  for food 
preparation. 
(temporary shelter for 
cooking) 

Store room  Temporary room in 
use, permanent was 
under construction 

Permanent store 
room in use 

Temporary room in 
use, permanent was 
planned to be built 

Permanent store 
room in use 

Canteen  Not available Not available  Not available Available, not in use 
(due to lack of 
furniture) 

School 
garden 

Available and in 
use. Crops: Maize 
and cassava 

Available and in 
use. Crops: 
tomatoes, pepper, 
okro, cocoyam and 
plantain 

No school garden 
available. Plot of 
land will be provided 
by DCE in 2007 

School garden was 
moved. The new one 
not in use, it has to 
be fenced first 

* Facilities set up according to Programme requirement are indicated in bold . 
(Abbreviation: DCE = District Chief Executive) 
 
The table below shows the description of water sources and sanitation, as observed during school 
visits. The water supply varied per school, all schools were in the possession of one or more 
polytanks. The polytank system for safe water was well designed. However, there was no backup plan 
for safe water supply. Problems arose when the rain fed polytanks were empty during the dry season, 
when the tanks needed to be maintained or when water delivery by truck was delayed. When the 
polytank was empty, children brought water from community boreholes and even river water (Gomoa) 
to the school. This water was used for food preparation, hand washing and drinking. Water from the 
polytank and the communal boreholes was regarded as suitable for meal preparation and drinking 
(Unicef, 2006). However, water from some of the community boreholes was little brackish and, 
although it was safe for drinking, not preferred by the children due to the salty taste. Therefore, some 
children supplied the cooks with river water in stead of water from the borehole.  
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The sanitation facilities varied from not available in Mfantseman district to water flushed toilets in Assin 
North district. The former teacher’s toilet in Mfantseman district was pulled down because a new toilet 
was planned to be build at the same place. However, the contractor did not finish the building of the 
new toilet and the school did not have any toilet facilities for months by the time of the school visit. 
 
None of the schools had daily hygienic hand washing facilities available during the school visits. In one 
school flowing tap water was available, however, not every day. In the other schools either communal 
hand washing basins were available or (temporarily) no hand washing facility was available at all.  
 
 Assin North AAK Mfantseman Gomoa 
Polytank 1 large + 2 small 

polytanks (empty) 
source: Rainwater 
from roof 

1 large polytank 
(empty) source: 
filtered water, 
delivered by truck 
(sometimes delay) 

1 large polytank 
source: filtered 
water , delivered by 
truck, always 
available.  

1 large + 1 small 
polytanks (empty) 
source: Rainwater 
from roof or filtered 
water delivered by 
truck. 

Source 
drinking 
water 

Community  
Borehole  

Polytank, 
otherwise 
community 
borehole 

Polytank Polytank was broken 
since 1 week. 
Temporary water 
from borehole and 
river 

Source 
water food 
preparation 

Community  
Borehole 

Polytank, otherwise 
community  
borehole  

Polytank Temporary water 
from borehole and 
river 

Sanitation 6 Water flushed 
toilets available, 
only two in use  for 
teachers and pupils 

No school toilets 
available, 
community urinal 
available in town 

No (communal) 
toilet or urinal 
available. School 
toilet was under 
construction.  
�  Bush 

Urinal and stone 
buildings with pit 
toilets available 
and in use 

Hand 
washing 
facility 

Usually tap water in 
toilets, source: 
water from polytank. 
If empty, use of  
shared hand 
washing basins 

4 shared hand 
washing basins + 
soap available when 
eating with hands. 
(normally a spoon 
was used) 

Shared hand 
washing basins 
available. Water 
from borehole 

Normally running 
water from polytank 
(no communal 
handwashing) 
Currently no 
handwashing 

* Facilities set up according to Programme requirement are indicated in bold . 
 
The main pitfall regarding availability of facilities was hygiene. This is regrettable since adequate 
hygiene promotes healthy life (GHS, 2005). Non of the schools had a proper hygienic environment 
including: an appropriate kitchen to use, access to a reliable safe water system and proper sanitation 
and hand washing facilities. In 2006, 71% of the rural Ghanaian population had access to improved 
drinking water sources (WHO, 2008). Therefore, the constant availability of safe drinking water in the 
Ghana SFP schools is very important (GHS, 2005). Otherwise children who have access to safe water 
in their home environment might be exposed to unsafe water at school.  
 
In the school environment, pit toilets are most suitable since they do not experience breakdown and 
do not rely on water. Special school toilets are preferable to community toilets since better care can be 
taken in terms of hygiene and hand washing. In 2006, only 6 % of the rural Ghanaian population had 
access to improved sanitation (WHO, 2008). The availability of improved sanitation at the schools 
could therefore be a major contribution to the children’s hygienic environment. Hand washing facilities 
were very poor since the use of shared basins is not hygienic and the availability of flowing water is 
necessary. Hand washing facilities and toilets with toilet rolls should be available before, during and 
after feeding activities (Anderson et al., 2005). Hand washing as part of proper hygienic practises 
decreases the worm infection rate and therefore also anaemia prevalence (Allen et al., 2001) and 
diarrhoea prevalence (Gorter et al., 1998).  
 
Altogether the school environment did not facilitate hygienic food preparation and consumption 
practises. 
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Appendix 11 Pictures Kitchens 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kitchen Ghana SFP school Assin North district 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kitchen Ghana SFP school AAK district 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kitchen Ghana SFP school Mfantseman district 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kitchen Ghana SFP school Gomoa district 



 42 

Appendix 12 Prevalence of most common diseases 
 
The table below shows the prevalence of the most common diseases and symptoms. 60% of the 
children suffered from one or more diseases, mostly being headache (19%), fever, cough, runny nose 
and temporary skin disease. 19% of the children suffered from chronic diseases, mostly being blood in 
urine, chronic skin disease, or other diseases, like asthma or rheumatism. Overall, comparison 
between Ghana SFP schools and non-SFP schools showed that pupils of non-SFP schools suffered 
more often from various diseases (64% vs. 56%), temporary (59% vs. 52%) as well as chronic (24% 
vs. 14%), than pupils of the Ghana SFP schools. However, only the difference in headache 
prevalence (29% vs. 9%) was statistically significant (p = 0.001).  
 

Total Assin North AAK Mfantseman Gomoa Disease* 
 Total G N G N G N G N G N 
Any disease 60 56 64 67 55 65 85 48 50 47 65 
Any temp. dis. 55 52 59 67 55 61 82 48 50 32 48 
Any chronic dis. 19 14 24 3 17 19 33 6 10 26 32 
Fever 18 17 20 13 17 26 30 16 7 15 23 
Cough 16 17 15 27 14 19 18 6 20 18 6 
Diarrhoea 4 3 4 10 7 3 6 0 0 0 3 
Vomiting 6 6 7 7 3 13 0 0 7 6 16 
Runny nose 14 12 15 a 30 7 a 6 30 3 10 9 13 
Fast breathing 8 9 7 23 3 3 12 3 7 6 6 
Headache  a 19 9 29 3 21 a 16 48 13 17 a 3 29 
Temp. skin dis. 14 14 14 20 14 16 18 16 17 6 6 
Any other dis. 22 21 24 13 31 29 27 23 13 21 23 
Other temp. dis. 19 16 22 13 24 26 28 19 13 6 23 
Chronic skin dis. 4 2 6 0 0 6 18 0 0 3 3 
Blood in urine 6  1 11 0 3 0 18 0 0 3 19 
Sickle cell dis. 3 3 3 0 0 10 3 0 0 3 10 
Other chronic dis.  8 9 7 3 14 6 0 6 10 18 3 

* The data corresponds to a time period of 2 weeks, numbers are presented as percentages of 
children suffering for the disease. 

a Statistically significant difference between Ghana SFP and non-SFP school children (p < 0.05) 
n = 249   
(Abbreviations: G = Ghana SFP; N = non-SFP; dis. = disease; temp. = temporary) 
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Appendix 13 Types of treatment  
 
The types of diseases that were treated are shown in the Table below. 60 % of the children suffered 
from illness, this was slightly but not significant higher for non-SFP children. Diseased children 
received drugs or treatment from the drugstore (52%), health clinic (8%), traditional healer (5%), a 
combination of sources or no treatment at all (21%). The percentage of untreated children was slightly 
but not significantly higher for Ghana SFP schools. There was no significant difference in the type of 
treatment used in Ghana SFP schools versus non-SFP schools. Only in the Gomoa district a relatively 
large group of non-SFP school children (n = 4) visited the Health Clinic. 
 

Total Assin North AAK Mfantseman Gomoa  
Total G N G N G N G N G N 

Diseased 60 56 64 67 55 65 85 48 50 47 65 
No disease symptoms  40 44 36 33 45 35 15 52 50 53 35 
No Tr., while diseased 21 24 18 20 13 5 18 27 7 50 30 
Tr. from HC 8 7 9 5 6 5 4 13 7 6 20 
Tr. from DS 52 54 51 60 63 67 50 47 60 38 35 
Tr. from TH 5 6 5 5 0 10 7 7 7 0 5 
Tr. from HC and DS 4 3 5 5 0 5 0 0 13 0 10 
Tr. from DS and TH 8 6 10 5 13 10 18 7 7 0 0 
Tr. from HC and TH 1 1 1 0 0 0 4 0 0 6 0 
Tr. from HC, DS and 
TH 

1 0 1 0 6 0 0 0 0 0 0 

* The numbers are presented as percentages of children suffering for the disease or the percentage of 
diseased children receiving the treatment. 

n = 249 
(Abbreviations: Tr. = treatment; HC = health clinic or hospital; DS = drugstore; TH = Traditional healer; 
G = Ghana SFP; N = non-SFP;) 



 44 

Appendix 14 Consumption of food groups 
 
The Table below gives an overview of the percentage of children who had consumed the specific food 
groups. The food groups Beans, Nuts and seeds, and Eggs were more frequently consumed by 
children of the Ghana SFP schools than by children of non-SFP schools (p < 0.05). Whereas, the food 
groups Vitamin A-rich dark green leafy vegetables, Rodents and snails, Chicken, and Milk and milk 
products were more frequently consumed by children of non-SFP schools (p < 0.05). 
 

Total Assin North AAK Mfantseman Gomoa (ordered from commonly  
eaten to rare)* Total G N G N G N G N G N 

Vitamin C-rich vegetables 100 100 100 100 100 100 100 100 100 100 100 
All other vegetables 100 100 100 100 100 100 100 100 100 100 100 
Vitamin A rich oils  99 100 98 100 97 100 100 100 100 100 97 
Fish and other seafood  98 98 98 96 100 97 97 100 100 97 97 
All other starchy staples 
(roots, tubers and plantain) 

96 95 98 93 100 93 94 94 97 100 100 

Grains and grain products 91 90 91 81 79 90 91 90 100 97 94 
Cooked dry beans  a 47 58 37 37 45 43 52 a 58 10 a 91 39 
Vitamin C-rich fruits 30 33 28 a 37 7 47 55 45 37 6 10 
Vitamin A-rich dark green 
leafy vegetables 

a 25 13 36 15 31 13 21 23 13 a 3 77 

Nuts and seeds a 23 29 18 48 38 17 6 a 52 7 3 23 
Rodents and snails a 12 5 18 4 0 3 12 6 0 a 6 58 
Eggs a 10 14 6 7 3 23 6 26 7 0 6 
Beef and goat 10 12 8 15 14 3 3 a 26 7 3 10 
Chicken a 6 3 10 4 14 0 9 6 13 0 3 
Milk and milk products a 5 1 9 4 3 0 3 0 0 0 29 
All other fruits 5 5 4 0 10 0 0 19 0 0 6 
Vitamin A-rich fruits 0.4 0 1 0 0 0 0 0 3 0 0 

* All numbers represent percentages of children that had consumed the food group. 
a Statistically significant difference between Ghana SFP children and Non-SFP- school (p < 0.05) 
n = 243 
(Abbreviations: G = Ghana SFP, N = Non-SFP; DDS = Dietary diversity score)  
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Appendix 15 Food consumption per meal 
 
The Table below shows the FVS and DDS per meal. For the Ghana SFP children, the school lunch was on average the most diverse meal in terms of DDS 
(5.7) and FVS (7.7), followed by dinner (5.0 vs. 7.4), breakfast (4.7 vs. 7.0) and home lunch (4.2 vs. 5.6). For the non-SFP children, the dinner was the most 
diverse meal (5.3 vs. 7.9), followed by home lunch (5.4 vs. 7.1) and breakfast (4.8 vs. 6.2). The home lunch of the non-SFP children was more diverse than 
the one of the Ghana SFP children. The 2nd dinners, lunches and breakfast consumed were the least diverse diets. Only in Mfantseman district a daily serving 
of fruit was part of the school meal. If this would be applied to all school meals, it would significantly contribute to the dietary diversity of the Ghana SFP 
children with on average 0.61 food groups (p = 0.000).  
 

Total Assin North AAK Mfantseman Gomoa  (mean + sd) 
 total G N G N G N G N G N 
FVS Breakfast 6.1 + 1.9 6.0 + 1.7 6.2 + 2.1 6.1 + 1.9 6.0 + 1.1 6.3 + 1.3 5.7 + 2.0 5.8 + 1.9 5.3 + 1.9 5.7 + 1.7 7.7 + 2.1 
FVS Lunch (home) 6.8 + 2.5 5.6 + 2.7 7.1 + 2.4 4.7 + 3.4 6.3 + 1.9 6.0 + 2.6 5.7 + 1.9 5.0 + 4.2 6.3 + 1.6 6.0 + 1.4 9.8 + 1.5 
FVS Lunch (school) 7.7 + 1.8 7.7 + 1.8 - 8.1 + 1.5 - 6.4 + 0.8 - 9.6 + 1.4 - 6.9 + 1.2 - 
FVS Dinner 7.6 + 1.5 7.4 + 1.3 7.9 + 1.7 7.1 + 1.3 7.3 + 0.8 7.3 + 0.9 7.0 + 0.9 7.0 + 1.4 7.2 + 1.2 8.1 + 1.3 10.0 +1.4 
FVS 2nd meal (home) 5.0 + 1.6 4.1 + 2.4 5.3 + 1.1 2.3 + 2.5 4.9 + 0.8 5.5 + 0.7 5.7 + 1.3 5.7 + 0.6 5.1 + 0.9 - 6.0 + 1.4 
FVS Morning snack 1.0 + 0.2 1.0 + 0.0 1.0 + 0.2 1.0 + 0.0 1.0 (n=1) 1.0 (n=1) 1.0 + 0.0 1.0 (n=1) 1.0 + 0.0 - 1.3 + 0.5 
FVS Afternoon 
snack 

1.2 + 0.8 1.4 + 1.2 1.0 + 0.0 1.0 + 0.0 1.0 + 0.0 1.1 + 0.3 1.0 + 0.0 1.3 + 0.6 1.0 + 0.0 2.8 + 2.9 1.0 + 0.0 

FVS Evening snack 1.5 + 0.8 1.0 + 0.0 1.8 + 0.9 1.0 + 0.0 2.0 (n=1) 1.0 + 0.0 1.0 + 0.0 1.0 (n=1) 1.1 + 0.4 - 2.8 + 0.5 

DDS Breakfast  4.8 + 1.3 4.7 + 1.3 4.8 + 1.4 5.0 + 1.5 5.0 + 1.0 4.9 + 0.9 4.4 + 1.2 4.6 + 1.7 4.3 + 1.6 4.5 + 1.2 5.5 + 1.3 
DDS Lunch (home) 5.2 + 1.6 4.2 + 1.9 5.4 + 1.5 4.0 + 2.6 5.1 + 1.5 4.3 + 1.6 4.7 + 1.3 3.5 + 2.1 5.1 + 1.3 5.0 + 1.4 6.6 + 1.0 
DDS Lunch (school) 5.7 + 1.0 5.7 + 1.0 - 5.3 + 0.5 - 4.8 + 0.4 - 7.0 + 0.9 - 5.6 + 0.5 - 
DDS Dinner 5.1 + 0.8 5.0 + 0.7 5.3 + 0.9 5.1 + 0.9 4.9 + 0.7 4.9+ 0.5 5.1 + 0.6 4.9 + 0.7 4.9 + 0.7 5.0 + 0.6 6.3 + 0.9 
DDS 2nd meal (home) 4.0 + 1.2 3.4 + 1.9 4.2 + 0.8 2.0 + 2.0 4.0 + 0.5  4.5+ 0.7 4.4 + 0.7 4.7 + 0.6 4.0 + 0.8 - 5.0 + 1.4 
DDS Morning snack 1.0 + 0.2 1.0 + 0.0 1.0 + 0.2 1.0 + 0.0 1.0 (n=1) 1.0 (n=1) 1.0 + 0.0 1.0 (n=1) 1.0 + 0.0 - 1.3 + 0.5 
DDS Afternoon 
snack 

1.1 + 0.6 1.3 + 0.8 1.0 + 0.0 1.0 + 0.0 1.0 + 0.0 1.1 + 0.3 1.0 + 0.0 1.3 + 0.6 1.0 + 0.0 2.3 + 1.9 1.0 + 0.0 

DDS Evening snack 1.3 + 0.5 1.0 + 0.0 1.5 + 0.5 1.0 + 0.0 1.0 (n=1) 1.0 + 0.0 1.0 + 0.0 1.0 (n=1) 1.1 + 0.4 - 2.0 + 0.0 

* 2nd meal means the child consumed a second breakfast, lunch or dinner 
n = 243  
(Abbreviations: G = Ghana SFP, N = Non-SFP; DDS = Dietary diversity score; FVS = Food variety score)  


