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ABSTRACT

School feeding programmes are defined as interventions that deliver a meal
or snack to children in the school setting, with the intent of improving
attendance, enrolment, nutritional status and learning outcomes. The Primary
School Nutrition Programme (PSNP) was introduced in South Africa as a
Presidential Lead Project in 1994 with the specific aim to improve education
by enhancing active learning capacity, school attendance and punctuality.
However, not all children qualify to participate in the PSNP and a variety of
alternative products, of which little information is known, are used as part of
school feeding programmes implemented by non- governmental
organisations (NGOs). The aim of this study was to investigate such

programmes used in the Vaal Region.

Five different products used in school feeding programmes in a primary
school in Eatonside and two primary schools in Orange Farm were compared
in terms of the nutritional content of the products, the impact of these
products after a seven month intervention on the nutritional status of the
children by analysing their dietary intakes as well as biochemical and
anthropometrical measurements, menu cost, compliance of the products by
conducting sensory analyses and shelf life studies, and the impact on school
attendance. Based on the results of this study, guidelines on the optimal
school feeding strategy would be provided to NGOs and to the Gauteng

Department of Education.

The five products were a micronutrient dense “vetkoek”, PSNP, two
commercial products namely Corn Soya Blend (CSB) and Sejo and, lastly,
fruit, which was used as the control. In the Sethlabotja school in Eatonside,
the sample consisted of 160 randomly selected boys and girls (40 children
participating in the PSNP, and 60 children in each of the vetkoek and fruit
groups) and in Singobile and Reitumetse schools in Orange Farm the sample

included 45 randomly selected children in each of the CSB and Seja groups.



Pre-intervention results indicated poor nutritional status. Mean daily energy
intake of all the children was below the Dietary Reference Intakes for children
between seven and ten years. A mainly carbohydrate-based diet was
followed, with inadequate fruit and vegetable intake. The anthropometric
indices indicated acute and chronic food shortage. The biochemical results
indicated that normal values were present for the majority of the parameters.

The post-intervention results indicated that the food consumption patterns did
not change substantially during the intervention but the mean energy intake
of the children as well as weight, height and body mass index increased with
all the interventions. Although few statistically significant differences were
observed between the five groups with regard to nutritional status indices,

positive changes were observed in each of the groups.

The products evaluated in this study proved to be within the range of the
provincial school feeding budget. CSB and Sejo were the cheapest
programmes because they are subsidised. Compliance to the products was
good. No significant differences between commercial and home-prepared
food items were found. School attendance was not formally recorded in all
the groups. However, a decrease in absenteeism was noted in those groups
where it was recorded. It is recommended that further research is conducted
on the impact of school feeding on the cognitive performance of school

learners in the Vaal Region.



TABLE OF CONTENTS

INDEX

ABSTRACT

LIST OF TABLES

LIST OF FIGURES

LIST OF ANNEXURES
ABBREVIATIONS
DEFINITION OF TERMS

Chapter 1 Introduction and background to the study

1.1 Introduction

1.2 Background to the study

1.3 Motivation

1.4 Aim of the study

15 Specific objectives of this project
1.6 Methods and data analyses

1.7 Relevance of the study

1.8 Organisation of the thesis

Chapter 2 Literature synthesis:

School feeding programmes and products

2.1 Introduction
2.2 History of school feeding
2.3 School feeding programmes

2.3.1 Aims of a school feeding programme (SFP)
2.3.2 Benefits of school feeding programmes

2.4 School feeding globally

241 World Food Programme (WFP)

2.4.2 Food and Agriculture Organization (FAO)

Page

XV
XVII
XIX
XX
XX

© oo W Bk Pk

11
12
13
13

14
14
15
18
18
20
25
25
31

Vi



243
244
2.4.5
2.4.6
24.6.1
24.7
2.4.8
2.5
251
252
2521
2.5.2.2
2.5.3
2.53.1
2.5.3.2
2533
2.5.3.4
2.5.3.5
2.5.3.6

2.6
26.1
2.6.2
2.6.3
2.7
2.7.1
2.7.2
2.7.2.1
2.7.2.2
2.7.2.3
2.7.3

United Nations Children’s Fund (UNICEF)

World Health Organization (WHO)

World Bank (WB)

Private sector partnerships

Tetra Pak

National School Lunch Program (NSLP)

World Initiative for Soy in Human Health (WISHH)
School feeding in Africa

NEPAD

Joint Aid Management (JAM)

Joint Aid Management programme in South Africa
School feeding operations and monitoring

School feeding in South Africa

Primary School Nutrition Programme (PSNP)
National School Nutrition Programme (NSNP)
Targeting criteria of NSNP

Objectives of the NSNP

The Integrated Nutrition Programme (INP)
Differences in implementation of school feeding
programmes in South Africa

Products used in school feeding

Products used in school feeding globally
Products used in school feeding in South Africa
Food items used in school feeding in Gauteng
Problems in school feeding programmes
Common problems globally

Problems experienced by the PSNP in South Africa
Areas of concern at national level

Areas of concern at provincial level

Areas of concern at school level

Recommendations for successful implementation of the

NSNP

31
31
31
31
32
32
33
33
33
34
35
36
36
36
39
39
40
41

42
43
44
45
46
51
51
52
52
52
53

53

vii



2.7.4 Cost of school feeding programmes

2.8 Success factors of school feeding programmes
2.8.1 Collaboration between sectors
2.8.2 Targeting and timing of school meals

2.8.3 Food quality and quantity

284 Private sector involvement in school feeding programmes
2.9 Guidelines for school feeding

2.9.1 School feeding strategies

2.9.2 Steps in developing SFPs that improve education
2.9.3 Recommendations for school feeding in South Africa
2.9.3.1 Targeting strategies to identify beneficiaries

2.10 Health and nutrition interventions

2.10.1  Food for education programmes

2.10.2  Take-home rations

2.10.3  Girls in education

2.11 Conclusion

Chapter 3 Methods used in the present study
3.1 Introduction

3.1.1 Eatonside

3.1.2 Orange Farm

3.2 Preliminary survey

3.2.1 Planning of the survey

3.2.2 Consent from the communities
3.2.3 Ethical considerations

3.24 Data enumerators

3.2.5 Questionnaires

3.2.6 Statistical analyses

3.2.7 Preliminary results

3.2.8 Conclusion

54
55
55
56
56
57
57
57
58
59
60
61
62
64
65
65

67

67
68
69
70
71
71
71
72
72
73
73
74

viii



3.3
3.3.1
3.3.2
3.3.2.1
3.3.2.2
3.3.2.3
3.3.24
3.3.25
3.3.3
3.33.1
3.3.3.2
3.3.3.3
3.3.34
3.3.3.5
3.34
3.34.1
3.34.2
3.3.5
3.3.5.1
3.3.5.2
3.3.5.3
3.3.54
3.4

3.4.1

3.4.1.1
3.4.1.2
3.4.1.3
3.4.1.4
3.4.15
3.4.1.6
3.4.1.7

Phase 1: Baseline survey

Objectives

Planning of the baseline study

Letters of consent

Ethical considerations

Sample selection

Sampling procedure

Fieldworker training

Questionnaires

Socio-demographic questionnaire
Quantitative food frequency questionnaire
24-Hour recall

Breakfast pattern questionnaire
Reproducibility

Measuring instruments

Anthropometric measurements
Biochemical measurements

Data capturing

Demographic questionnaires

Dietary intake

Anthropometric measurements
Biochemical measurements

Phase 2: Product development and/or selection,
acceptance and shelf life testing
Vetkoek

Criteria for the development of the product
Different recipes identified

Formulation of the product (theoretical)
Chemical analyses

Sensory evaluation: paired preference testing
Acceptance testing

Shelf life analysis of the vetkoek

75
75
76
76
76
77
77
78
79
80
80
81
81
82
82
83
85
86
86
87
87
88

89
90
92
93
94
96
96
97
98



3.4.1.8
3.4.2
3.4.2.1
3.4.2.2
3.4.2.3
3.4.3
3.43.1
3.4.3.2
3.4.3.3
3.43.4
3.4.3.5
3.4.3.6
3.4.4
3.44.1
3.44.2
3.44.3
3.44.4
3.4.5
3.45.1
3.45.2
3.5
3.5.1
3.5.2
3.5.2.1
3.5.2.2
3.5.2.3
3.5.2.4
3.5.3
3.5.3.1
3.5.3.2
3.5.3.3
3.54

Developing the recipe pamphlet

Primary school nutrition programme

Criteria for the children receiving the product
Shelf life

Sensory evaluation

Corn Soya Blend

Criteria for the children receiving the product
Nutritional breakdown of the product

Raw material specification

Nutritional compliance

Sensory perception of the product

Shelf life specification

Sorghum product: Sejo

Criteria for the children receiving the product
Nutritional breakdown of the product
Sensory evaluation

Shelf life specification

Fruit group

Sensory evaluation

Shelf life

Phase 3 Intervention, analyses and evaluation
Sample

Vetkoek group

Infrastructure provision

Training of the volunteer community workers
Quality, portion control and compliance
Provision of supplies

Primary School Nutrition Programme
Quiality, portion control and compliance
Provision of supplies

Evaluation of the menu

Corn Soya Blend

99

99
101
102
102
102
105
106
106
107
108
108
108
109
109
111
111
111
111
112
112
112
113
114
116
116
117
118
118
118
119
119



3.54.1
3.54.2
3.5.5
3.5.5.1
3.5.6
3.5.6.1
3.5.6.2
3.5.6.3
3.6

Training of the staff

Provision of supplies

Sejo

Provision of supplies

Fruit

Quality, portion control and compliance
Provision of supplies

Evaluation of the menu

Conclusion

Chapter 4 Results

4.1
4.1.1
4.1.2
4.2

421
4211
42.1.2
42.1.3
4314
4215
4.2.2
4.3
4.3.1
4311
4.3.1.2
4.3.1.3
4314
4.3.1.5
4.3.2

Introduction

Phase 1: Pre-intervention (Baseline results)
Respondents lost to follow-up

Comparison of dietary intake results of Eatonside
and Orange Farm

Food consumption patterns

Vetkoek group

PSNP group

CSB group

Sejo group

Fruit group

Breakfast pattern results

120
120
120
121
121
122
122
122
123

124
124
124
125

127
127
128
130
132
134
136
138

Macronutrient and micronutrient distribution in the diet 138

Macronutrients
Energy

Protein

Fat
Carbohydrate
Fibre

Micronutrients

139
139
140
140
144
144
145

Xi



4321
4.3.2.2
4.4
4.4.1
4.4.2
4.4.3
4.4

4.5

45.1
451.1
45.1.2
4.5.2
4521
45.2.2
4.5.3
453.1
4.5.3.2
45.4
454.1
45.4.2
4.5.5
4551
455.2
4.6
4.6.1
4.6.1.1
4.6.2
4.6.2.1
4.6.2.2
4.6.2.3
4.6.3

Minerals

Vitamins

Anthropometric results
Weight-for-age (underweight)
Height-for-age (stunting)

BMI for age (wasting)
Biochemical results

Results Phase 2: Product development, selection,
acceptance and shelf life testing
Vetkoek results

Results of acceptance testing
Results of shelf life testing
PSNP results

Results of acceptance testing
Results of shelf life testing

CSB results

Results of acceptance testing
Results of shelf life testing

Sejo results

Results of acceptance testing
Results of shelf life testing

Fruit results

Results of acceptance testing
Results of shelf life testing
Results Phase 3: Intervention
Eatonside

Product compliance

Orange Farm

Product compliance
Consumption patterns
Compliance with the recommended guidelines
Cost

145
145
146
149
150
151
153

156
156
156
156
158
158
158
159
159
159
160
160
160
160
160
160
161
161
161
162
162
164
164
165

Xii



4.6.4
4.6.5
4.7

4.7.1
4.7.2
4.7.2.1
4.7.3
4731

o

o

o
4.7.3.2
4.7.3.3
4.8

School attendance

Summary of the intervention

Phase 4 Post-intervention comparison of the

five feeding strategies
Objectives

Methods

Statistical analyses

Results

Dietary intake parameters
Macronutrients

Minerals

Vitamins

Biochemical and haematological parameters
Anthropometric parameters

Conclusion

Chapter 5 Discussion, conclusion and

recommendations

5.1
5.1.1
5.1.2
5.1.3
5.2

5.3
5.3.1
5.3.2
53.2.1
5.3.2.2
5.3.2.3
5.3.2.4
5.3.2.5

Discussion
Introduction

Limitations of this study
Main findings
Conclusion
Recommendations
Sustainability
Strategies to improve sustainability
Management capacity
Commitment

Capacity

Affordability

Targeting

168
167

168
168
168
168
169
169
169
171
173
175
177
179

185
185
185
186
188
190
191
194
194
194
195
195
195
196

Xiil



54 Recommendations for further research

RESEARCH OUTPUTS
BIBLIOGRAPHY
ANNEXURES

196

198
200
212

Xiv



LIST OF TABLES Page

Table 2.1

Table 2.2
Table 2.3
Table 2.4
Table 2.5
Table 2.6
Table 2.7

Table 2.8

Table 2.9
Table 2.10
Table 2.11
Table 3.1

Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 4.1

Table 4.2

Table 4.3

South African studies conducted on the benefits of school

feeding programmes 24
Children receiving WFP school feeding globally 27
Children receiving school feeding from WFP in Africa 30
JAM school feeding programme 35
Aim and objectives of the PSNP in South Africa 38

Examples of nutritious food items suitable for use in SFPs 44
Energy and nutrient composition of the approved menus
and the menu served at schools in Gauteng 47

Percentage energy distribution of the approved menu

and the menu served at schools in Gauteng 48
Comparison between a non-cooked and a 50
Provincial health-targeting strategies 61
Sample menu used by the World Food Programme 64

Average of the three nutritional analyses of the final

vetkoek 95
Menu 1: PSNP 101
Menu 2: PSNP1 101
Micronutrient fortification of CSB per 100 g product 106
Product specification for 100 g Sejo 110

Children participating in the study categorised by age 114
Pre-intervention measurements of dropouts compared

to those of participants in Eatonside Community 126
Pre-intervention measurements of dropouts compared

to those of participants in Orange Farm Community 127
Top twenty food items most frequently consumed by

children in the vetkoek group as determined by the

24-hour recall method (mean intake per child who

consumed the item) 129

XV



Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Table 4.10

Table 4.11

Table 4.12

Table 4.13

Table 4.14

Table 4.15

Top twenty food items most frequently consumed by
children in the PSNP group as determined by the
24-hour recall method (mean intake per child who
consumed the item)

Top twenty food items most frequently consumed by
children in the CSB group as determined by the
24-hour recall method (mean intake per child who
Top twenty food items most frequently consumed by
children in the Sejo group as determined by the
24-hour recall method (mean intake per child who
Top twenty food items most frequently consumed

by children in the fruit group as determined by the
24-hour recall method (mean intake per child who
consumed the item)

Mean daily macronutrient intake of the groups before
and after the intervention

Dietary intake results for all groups as measured by
24-hour recall method before and after the
intervention

Anthropometric results for all the groups before and
after the intervention

Comparison of weight for age for all the groups
before and after the intervention

Comparison of height for age for all the groups before
and after the intervention

Comparison of BMI for age before and after the
intervention

Biochemical results for all the groups before and
after the intervention

Patterns and changes in biochemical variables of

the different groups at baseline compared to follow-up

131

133

135

137

141

142-143

147

147

147

148

154

XVi



Table 4.16

Table 4.17

Table 4.18

Table 4.19

Table 4.20

Table 4.21

Table 4.22

Table 4.23

(p =0.05) 155
Cost per portion for each product 166
School absenteeism in Eatonside (percentage) 166
Statistically significant changes in macronutrients of the
various feeding strategies after the intervention (p <0.05) 170
Statistically significant changes of the various feeding
strategies for minerals after the intervention (p <0.05) 172
Statistically significant changes of the various feeding
strategies for vitamins after the intervention (p <0.05) 174
Statistically significant changes in biochemical and
haematological parameters after the intervention for

the various feeding strategies (p <0.05) 176
Statistically significant changes in anthropometric
parameters of the various feeding strategies after the
intervention (p <0.05) 178
Results of the criteria reached by the five

school feeding products evaluated in this study 182

XVii



LIST OF FIGURES

Figure 1.1 Conceptual framework of the study

Figure 3.1 Premises, products, researchers and number of
children involved in the study

Figure 3.2 Eatonside area map.

Figure 3.3 Orange Farm area map

Figure 3.4 Trained fieldworkers completing questionnaires

Figure 3.5 Trained fieldworkers completing questionnaires

Figure 3.6 One of the subjects being weighed

Page

10

68
69
70
79
79
84

Figure 3.7 A registered nursing sister drawing blood from one of the

subjects
Figure 3.8 School feeding programmes evaluated in this study
Figure 3.9 The vetkoek intervention
Figure 3.10 Ingredients used in the product
Figure 3.11 Vetkoek portion of 120 g
Figure 3.12 Primary school nutrition programme
Figure 3.13 Corn Soya Blend used in Orange Farm
Figure 3.14 Stakeholders meeting at the Singobile Primary School
Figure 3.15 Children consuming CSB in Orange Farm
Figure 3.16 Sejo product used in Orange Farm
Figure 3.17 Fruit as the control group used in Eatonside
Figure 3.18 Trained community workers
Figure 3.19 Children participating in the study
Figure 4.1 Results of shelf life testing of vetkoek stored at 4 °C
Figure 4.2 Results of shelf life testing of vetkoek stored at 25 °C
Figure 4.3 Total bacterial count over a seven-day period stored at
4 °C and 25 °C

85
90
91
93
96
100
103
104
105
109
112
117
121
157
157

158

XViii



LIST OF ANNEXURES Page

Annexure A Socio-demographic questionnaire 212
Annexure B Quantitative food frequency questionnaire 213
Annexure C 24-hour recall 214
Annexure D Permission from the Department of Education 215
Annexure E Letter of consent for Eatonside 216
Annexure F Letter of consent for Orange Farm 217

Annexure G Ethical approval for the study conducted in Eatonside 218

Annexure H Ethical approval for the study conducted in

Orange Farm 219
Annexure | Breakfast pattern questionnaire 220
Annexure J Paired preference test (Eatonside) 221
Annexure K Acceptance test (Eatonside) 222
Annexure L Recipe pamphlet 223
Annexure M NSNP Application form 224
Annexure N NSNP Assessment form 225
Annexure O Acceptance testing form (Orange Farm) 226
Annexure P Proof of language editing 227

Xix



ABBREVIATIONS

AAS
AIDS
ANOVA
ARC
BMI
CBOs
CSB
CSIR
DoE
DoH
DORA
DRI
EAR
EER
FAO
FfDO
FIFO
FFE
GFE
Hb
Hct
HCIO,
HIV
HGSFP
HNO3
IDD
INEE
INP
INS

atomic absorbance spectroscopy
acquired immunodeficiency syndrome
analysis of variance

Agricultural Research Centre

body mass index

community based organisations

corn soya blend

Council for Scientific and Industrial Research
Department of Education

Department of Health

Division of Revenue Act

Dietary Reference Intake

Estimated Average Requirement
Estimated Energy Requirements

Food and Agricultural Organization

Food for Development Office

first in first out

Food for Education

Global Food for Education

haemoglobin

haematocrit

perchloric acid

human immunodeficiency virus

Home Grown School Feeding Programme
concentrated nitric acid

iodine deficiency disorders

Interagency Network for Education in Emergencies
Integrated Nutrition Programme

Integrated Nutrition Strategy

XX



ISL

JAM
LPG

km
MDG
-2SD
mg
mm
MRC
Na
NCHS
NEPAD
NFCS
NGOs
NSLP
NSNP
OAU
PE
PEDs
PHC
PSFA
PSNP
QFFQ
PTA

RBC
RDA
RDP
RE
SA

Institute of Sustainable Livelihoods
International Unit

Joint Aid Management

liquefied petroleum gas

potassium

kilometre

Millennium Development Goals

minus two standard deviations

milligram

millimetre

Medical Research Council

sodium

National Centre for Health Statistics

New Partnership for Africa’s Development
National Food Consumption Survey
Non-Governmental Organisations
National School Lunch Program in the USA
National School Nutrition Programme
Organisation for African Unity

petroleum ether

Provincial Education Departments
Primary Health Care

Peninsula School Feeding Association
Primary School Nutrition Programme
guantitative food frequency questionnaire
Parent Teacher Association

Reception

red blood cell count

Recommended Dietary Allowance
Reconstruction and Development Programme
Retinol Equivalents

South Africa

XXi



SFP
SFPs
SGBs
SPSS
TB
THUSA
TNT

Mg

UN
UNICEF
UNESCO
USDA
VAD

vit

VUT
WISHH
WITS
WFP
WHO

School feeding programme

School feeding programmes

School governing bodies

Statistical Programme for Social Sciences

tuberculosis

Transition and Health during Urbanisation in South Africa
Thomas Nationwide Transport

microgram

United Nations

United Nations Children’s Fund

United Nations Educational, Scientific and Cultural Organization
United States Department of Agriculture
vitamin A deficiency

vitamin

Vaal University of Technology

World Initiative for Soy in Human Health

University of the Witwatersrand

World Food Programme

World Health Organization

XXii



DEFINITION OF TERMS

Estimated Average Requirement (EAR) is a nutrient intake estimated to meet
the requirement of half of the healthy individuals in a specific life stage and
gender group (Murphy & Poos 2002:844).

Programmes in the thesis refer to the feeding programmes in the three
schools that were investigated (including procurement, storage, preparation,
serving and monitoring), whereas the feeding strategies in the title refer to
the five different food items/products used in the schools. These were the
fortified (biscuits developed for PSNP), developed (vetkoek) and commercial

(Sejo, CSB and fresh fruit) strategies followed in the schools.

Recommended Dietary Allowance (RDA) is the average daily dietary nutrient
intake level that is sufficient to meet the nutrient requirements of 97-98
percent of individuals in the specified life stage and gender group. The RDA
applies to individuals, not a group, and serves as a goal for dietary intake by
individuals (Boyle 2003:91).

Spaza shop is an informal type of tuck shop located in informal settlements.

Vetkoek is a small, deep-fried cake made from unsweetened dough, a typical

South African food.
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