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OPSOMMING 

Door word aanvaar dot kinders se inname van voedsel gekoppel is met die 

ontwikkeling tot volwasenheid. Daarvoor is 'n goeie fondasie vir 

bevordering en handhawing van' n gesonde lewenstyl gedurende die tiener­

stadium belangrik. Die studie is gebaseer op die nutrientinname van 

kinders tussen 10-15 jaar in die Noordwes Provinsie van Suid-Afrika. 

Die Suid Afrikaanse voedsel-gebaseerde dieetriglyne is ontwikkel deur 

die SAFBDG werksgroep vir die verbetering van optimale voeding vir alle 

Suid-Afrikaners, 5 jaar en ouer. Hierdie riglyne is gebaseer op die 

voorstelle gemaak deur die Wereld Gesondheid Organisasie (WHO). Die 

belangrikste kenmerke van die riglyne is dot hulle positief, prakties , 

beskostigbaar en kultureel sensitief moet wees. 

Die skielike verandering wot plaasvind gedurende die tienerstadium 

noodsaak spesiale voeding vir hierdie ouderdomsgroep. Die verandering 

van leefwyse en eetgewoontes gedurende hierdie stadium affekteer beide 

voedelinname en behoeftes. Die tieners se keuse van voedsel word . 
beinvloed deur kultuur, fisologiese sowel as tegnologiese faktore. Vir 

tieners om optimale gesondheid te behou, moet hulle dieetinname volgens 

die voorgestelde dieettoelating (RDA) vir hulle ouderdom en geslag wees. 
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'n Groep van 725 kinders tussen die ouderdom 10-15 jaar in die Noordwes 

Provinsie van Suid-Afrika is uit verskillende skole gekies om deel te neem 

in die studie. Van die totaal was 52.2% swart, 25.4% blankes, 11.4% 

Indiers en die oorblywende 11.1 % was Kleurlinge. Die ondersoekprosedure 

sluit dieetopnames met behulp van die 24-uur herroep metode en die 

analise van die data in. 

Die resultate van hierdie studie toon aan dat, meer kinders 'n inname van 

minder as die voorgestelde vlak vir hulle ouderdom en geslag van 

belangrike nutriente het. Die inname van die volgende nutriente was 

minder as die voorgestelde vlak vir al die ouderdomsgroepe vir seuns en 

dogters: kalsium, yster, fosfor, magnesium, vitamiene A, D, E en C, folien 

suur, biotien, pantoteensuur, sink en kopper. 

Die resultate toon ook 'n swak meewerkenheid van die dieetinname van 

die kinders in die studie met SAFBDGs. Voorstelle wat sal help om die 

huidige situasie te verbeter is in hierdie skripsie ingesluit. Van die mees 

belangrike voorstelle wat gemaak is, is dat voedingvoorligting voorsien 

moet word vir die kinders deur voedingopvoedingsprogramme. Die Primere 

Skool voedingsprogram kan verbter word om dieetvariasie en kwaliteit van 

voedsel wat gebruik word, te verbeter. Hierdie voedsel moet verkieslik 

geselekteer word uit die voedselgroepe waarvan die kinders van hierdie 

studie lae innames het, naamlik vrugte en groente. Snoepwinkels by skole 

moet gemonitor word om seker te maak dat gesonde en vars happi_e,s _ 

verkoop word vir die kinders wat geld skool toe bring. 
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Die resultate van hierdie studie moet bekendgestel word aan die publiek 

en gesondheidswerkers, sodat die gesondheid en welvaart van die kinders 

in die Noordwes Provinsie van Suid-Afrika verbeter kan word. 
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ABSTRACT 

It is widely accepted that childhood nutrition is linked with the 

occurrence of certain diseases in adulthood. It is therefore important to 

lay a good foundation for prevention , by promoting and maintaining 

healthful life-style during the adolescence stage. This study aims at 

examining the dietary intake of the children aged 10-15 years in the 

North West Province of South Africa and compares it with the South 

African Food Based Dietary guidelines. 

The South African food-based dietary guidelines (SAFBDGs) were 

developed by the SAFBDG working group in order to promote optimal 

nutrition for all South Africans 5 years and above. These guidelines were 

based on the recommendations made by World Health Organisation. The 

major character of the guidelines is that they should be positive, 

practical, affordable and culturally sensitive. 

Th~ sudden changes that occur during adolescence create special 

nutritional needs for this age group. This stage is considered especially 

vulnerable nutritionally because there is an increased demand for 

nutrients related to dramatic increases in physical growth and 

development. The change of life-style and food habits during this stage 

also affects both nutrient intakes and needs. The adolescents' choice of 

f oo-d is influenced by cultural, psychological as well as technological 

factors. For adolescents to maintain optimal health , they should fo llow 

the recommended dietary allowance (RDA) for their age and gender. 
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A group of seven hundred and twenty five (725) children aged 10-15 

years in the North West Province of South Africa was randomly sampled 

to participate in this study. Of the sample, 52.1% were blacks, 25.4% 

were whites, 11.4% were Indians and the remaining 11.1% were coloureds. 

The survey procedure included the collection data using the 24-hour 

recall, coding and the analysis of data. 

The findings of this study indicated that on the nutrient intakes, more 

children had intakes of less the than recommended level for their age and 

gender for a number of important nutrients. The mean intakes of the 

following nutrients were below the recommended level in all the age 

groups and gender: calcium, iron, phosphorus, magnesium, vitamin A, 

vitamin D, vitamin E, vitamin C, folic acid, biotin, pantothenic acid, zinc 

and copper. 

The findings also indicated an extremely poor compliance of the dietary 

intake of the children in the study with the South African food based 

dietary guidelines. Making recommendations that would help improve the 

-= current situation concluded this section. Some of the most important 

recommendations made were that nutrition information be provided to 

children through nutrition education programmes; the current menus of 

the primary school nutrition programs are reviewed with a view to 

improve dietary variety and quality of food used; these foods should 

preferably be selected from the food grcup.s i,1 which the children of this 

study had low intakes; this includes fruit and vegetables; tuck-shops at 

schools should be monitored in order to ensure that healthy and 

nutritious snacks are sold to those children who bring money to school 
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and lastly, the key findings of this study need to be widely disseminated 

to the public and health workers in order to increase awareness of the 

level and nature of food and nutrient insecurity together with its effect 

on the health and well being of the children in the North West Province 

of South Africa. 
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1 
INTRODUCTION AND PROBLEM STATEMENT 

1.1 Introduction 

1.2 Motivation and aims of the study 

1.3 Why children aged 10-15 

1.4 Hypothesis 

1.5 The structure of the dissertation 

1.1 Introduction 

It is well recognized that nutrition is very important for normal physical, mental and 

psychological development of children and fundamental for their future health. 

Recent studies have focused on the correlation between various risk factors 

established during childhood and subsequent adult diseases (Roma-Giannikou et al. , 

1997). Many investigators believe that eating habits are established in childhood and 

remain almost unchanged throughout a person's life (Boulton, 1985; Sub-committee 

on Nutritional Surveillance, 1989; Oliveira, 1992). 

Newman et al. (1986) indicated that dietary assessment of children is important 

because many diet associated chronic diseases of adulthood originate in childhood. 

More accurate assessment of children's diets could increase awareness of changes 

needed to help establish healthful eating habits in children that would decrease the 

risk of chronic diseases in adults. In the light of growing evidence indicating an 

association between dietary patterns during childhood and increased risk of 

development of chronic disease many organizations have established nutrition 

guidelines specifying increasing or decreasing the consumption of certain food or 

nutrients to reduce the risk (Ganji et al., 1995). 
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1. 2 Motivation, aim and objectives of the study 

It is now widely accepted that childhood nutrition is linked with the occurrence of 

specific diseases such as cancer, obesity and risk factors of cardiovascular disease 

during adulthood. As these links become evident, researchers are becoming more 

aware of the necessity for monitoring and reporting children's overall nutrition 

patterns. To help decrease the prevalence of chronic conditions such as heart disease, 

cancer, diabetes, and obesity in Americans, governmental and nonprofit agencies have 

promoted healthy eating habits (Mahan & Escott-Stump, 2000). The current study 

therefore aims to compare the dietary practices of children between the ages of 10-15 

years in the North-West Province of South Africa with the (SAFBDGs). The 

objectives are to: -

► Examine the eating habits of the above-mentioned age group. 

► Compile a detailed analysis of the children's nutrient intake. 

► Compare their dietary intake with the SAFBDGs, and finally 

► Make dietary recommendations, which will be user-friendly and practical for all 

age groups in the North West Province, because it is a province with a wide 

diversity of culture and food consumption patterns. 

-= 1. 3 Why children aged 10-15 years. 

Various studies on childhood nutrition have been conducted in South Africa. The 

South African Vitamin A Consultative Group (SA V ACG) concentrated on children 

from the age of six months to six years. The National Food Consumption Survey 

included the children of one to nine years, and the THUSA study paid attention to the 

children between the ages of 15 to 18. Little attention has previously been paid tc the · • 

nutrition of the children between the ages of 10 to 15 years, hence, they were chosen 

for this study. 
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C: 

The age between 10 to 15 years is the beginning of an adolescent state. According to 

Wang et al., (1998), adolescents comprise 20 % of the global population, and about 

80 % of them live in developing countries. During this period of growth and 

maturation, children gain a certain percent of their adult height and weight. Sexual 

maturation and the shift towards independence make this an important period (Wang 

eta!., 1998). 

Adolescents are not only maturing physically, but also cognitively and 

psychosocially. They search for identity, strive for independence and acceptance, and 

are concerned about appearance. Irregular meals, snacking, eating away from home, 

and following alternative dietary patterns characterize the food habits of adolescents 

(Mahan & Escott-Stump, 2000). Health habits and beliefs established during this age 

are among the most crucial, because it can have a profound effect on a person's 

lifestyle and health status in adulthood (Elder & Hui, 1993). 

It is therefore, very important at this stage to lay out a foundation for prevention, by 

promotion and maintenance of healthful life-style. Hence, this period represents a 

period of peak concern. 

1. 4 Hypothesis 

The following hypothesis has been formulated: The dietary intake of the children aged 

10-15 years in the North West Province does not comply with the SAFBDGs. 

1. 5 The structure of the dissertation 

The dissertation consists of five chapters, which are organised as follows: -The 

introductory chapter, which is chapter one. Chapter two and three consist of a review 

of relevant literature. The literature to be reviewed for this study will cover the 

following topics: growth and development of adolescents; the nutritional requirements 

of adolescents; and the nutrition related problems. Chapter four will focus on the 

methods that were used in conducting the study; this includes the design of the study, 
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the selection of sample population, ethical consideration, organisational procedures, 

measuring procedures and tools, as well as quality control. 

The results and discussion of the study, as well as the recommendations will be 

discussed in chapter five. The structure of the dissertation is summarized in figure 1.1 
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Chapter 2 

The SAFBDGs 

Chapter 1 

Introduction 

Chapter 3 

Nutrition related problems 
during adolescence 

1 ' 

Chapter 4 

Empirical study 

1 ' 

Chapter 5 

Results, discussion and 
recommendations 

Addenda 

1 r 

Bibliography 

Figure 1.1 The structure of the dissertation 
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2 
LITERATURE REVIEW: 

THE SOUTH AFRICAN FOOD-BASED DIETARY 

GUIDELINES (SAFBDGs) 

2.1 Introduction 

2.2 Why the food-based dietary guidelines 

2.3 Characteristics of food-based dietary guidelines 

2.4 The analysis of the South African f ood-based dietary guidelines 

2.5 Summary 

2. 1 Introduction 

Since the international meetings of the World Health Organization (WHO) and the 

Food and Agricultural Organization (F AO) held in Cyprus in 1995 (Vorster et al. , 

2001 ), SAFBDGs have become the nutrition buzzwords of the decade. After decades 

of promoting food groups, nutritionists have now succumbed to guidelines (Gibney & 

Vorster, 2001). In nutrition education and intervention programmes, the use of a food 

based dietary approach is becoming more popular, substituting the well known and 

long used food groups, which emphasize the nutrients more (Gibney & Vorster, 

2001). 

The massive global burden of dietary-related diseases and the growing perception that 

nutrient-based dietary glliuc·· nes are not effective in promoting appropriate diets and 

healthy lifestyles have motivated a number of countries and regions to develop food­

based dietary guidelines (Gibney & Vorster, 2001). South Africa is no exception. 

20 



In 1997, a South African (FBDG) Working Group was established to develop a core 

set of (FBDGs) (Smale-Lovely et _ al. 1 2001). This Working Group should be 

commended for developing one set of guidelines aimed at optimal nutrition for all 

South Africans 5 aged years and older (Gib?ey & Vo~steri 2001). The SAFBDGs 

were based on existing eating patterns and are commensurate with the various South 

African dietary cultures. Clearly, the dietary guidelines demonstrate the striving 

towards equity in diet and health, aiming to optimise nutritional status in both 

disadvantaged and affluent communities (Gibney & Vorster: 2001). 

Indicated below in Table 2.1 are the positive, practical, affordable, sustainable and 

culturally sensitive food-based dietary guidelines (FBDGs) to help South Africans 

over 5 years of age to choose an adequate but prudent diet (Vorster et al: 2001). The 

guidelines consist of 10 short, clear and simple messages, which have been tested for 

comprehension, appropriateness and applicability in consumer groups of different 

ethnic backgrounds in both rural and urban areas . It was found that people could 

translate these guidelines from the English version without modifying the meaning to 

any one of the eleven official languages in the country to make it more understandable 

(Vorster et al: 2001). 

Table 2.1 South African Food Based Dietary Guidelines (Vorster et al., 2001) 

Enjoy a variety of foods 

Be active 

Make starchy foods the basis of most meals 

Eat plenty of fruits and vegetable every day 

Eat dry beans, peas, lentils and Soya often. 

Food from animals can be eaten everyday 

Use fat sparingly 

Use salt sparingly 

Drink.a lot of clean, safe water 

If you drink alcohol, drink sensibly 
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Vorster et al., (2001) made the following recommendations about the above­

mentioned guidelines: -

► The guidelines should be adapted for groups with special dietary needs. 

► The guidelines could or should be used in the Integrated Nutrition Program and 

they could form the basis on Nutrition education in South Africa. 

► The guidelines should be regularly reviewed, based on their impact and changes in 

South African society due to socio-economic transition and as new knowledge of 

nutrition-health relationships become available. 

2. 2 The value of SAFBDGs 

There are a number of reasons for developing the food-based dietary guidelines. Diets 

are made up of food, which are more than a mere collection of nutrients. People with 

little or no education think in terms of food and not in terms of nutrients. Therefore, 

when talking about food instead of nutrients, people are more likely to follow 

irrespective of their educational background. Unlike nutrients, food and diets have 

cultural, ethnic and social meaning, which can be incorporated into the FBDGs. 

2. 3 Characteristics of the SAFBDGs 

As .mentioned earlier, FBDGs should be based on locally consumed foods. They 

should address existing nutrient deficiencies and excesses, and the resulting nutrition­

related public health problems of a specific country or community. Below are some of 

the characteristics of the FBDGs based on the FAO/WHO (1996) recommendations. 

► Each guideline should have only one, easy, simple understandable message. 

Guidelines should be formulated or illustrated in such a way that people from 

different cultures and literacy backgrounds will grasp the meaning. 

► It should be 'user-friendly' and not confusing. 
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► It should be formulated in a positive way. No negative message using words such 

as avoid, decrease, limit, cut out or eat less, should be used. The FBDGs should 

not create guilt feelings about, or negative association with foods. 

► It should be compatible with different cultures and eating patterns of the target 

populations. 

► It should be based on affordable, available foods, which are widely consumed. 

► It should be sustainable. 

► It should encourage environmentally friendly agriculture. 

► It should lead to selection of foods that are usually eaten together- in groupings 

that are compatible with existing dietary practices. 

► It should address both over- and under-nutrition. It should help people to choose 

the most appropriate diet they can afford. Encourage undernourished people to 

choose a more adequate and ovemourished people to choose a more prudent diet. 

► It should emphasise the joy of eating. 

► It should be formulated and communicated to the target population usmg 

marketing skills based on the knowledge, perception, attitudes and behaviours of 

the target population. 

2.4Analysis of the South African food-based 
dietary guidelines {SAFBDGs). 

'Enjoy a variety of foods' 

'Enjoy a variety of foods ' is the first of the ten South African food-based dietary 

guidelines (SAFBDGs). This guideline attempts to focus on some of the consequences 

arising from a lack of dietary variety (Maunder et al., 2001). This guideline therefore, 

aims at encouraging diversification, with the belief that the more dietary variety en 

has, the better the possibility of attaining optimal nutrition. 

For both consumers and nutritional scientists, variety is conceptualised as including 

different foods and different food groups as part of the diet, as well as altering the 
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method of food preparation (Maunder et al., 2001). In their paper "Enjoy a variety of 

foods-difficult but necessary in developing countries" Maunder et al., (2001) 

indicated a number of potential problems, which may arise in implementing this 

guideline, namely: -

► The high level of household food insecurity in South Africa could be a constraint. 

► The recommendation of increasing dietary variety could be misinterpreted as 

increasing the number of processed foods, which in the urban context at least, 

could lead to an increase in the consumption of processed foods of poor 

micronutrient and phytochemical content. 

► Increasing dietary diversity could lead to an increased dietary energy intake, 

thereby exacerbating the increasing prevalence of obesity in certain sections of the 

South African population. 

'Be active' 

South Africa is a country of many contrasts, in which vanous communities are 

undergoing rapid epidemiological, nutritional and demographic transition (Vorster et 

al., 1999; Lambert et al. , 2001). As the consequences of this transition, chronic 

diseases of lifestyle coexist with communicable disease associated with undemutrition 

and)ower socio-economic conditions (Lambert et al. , 2001). A survey conducted on 

-= transitional African communities in the North West Province of South Africa 

demonstrated that inactivity, independently of the degree of urbanisation was 

associated with increasing obesity levels (Kruger et al., 1999). 

It is a general and widely understood message that regular physical activity is health 

promoting. This statement is concurred by Lambert et al., (2001) when they indicated 

that the guideline 'Be active' is based on the now-well established link between 

physical activity and lowered risk of all-cause mortality, as well as mortality and 

morbidity associated with many chronic diseases of lifestyle. 
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'Make starchy food the basis of most meals' 

The guideline 'Make starchy food the basis of most meals' is aimed at 'optimum' 

intakes of cereals and grains such as maize, wheat, sorghum, oats and rice in the form 

of porridges, bread, pasta, rice, samp, maize rice, breakfast cereals and other products 

(Vorster & Nell, 2001). Make starchy food the basis of most meals suggest that in 

planning of meals, the starchy food should be the central or the main food, and the 

rest of the meal planned around this food. This guideline is easy to live with for the 

majority of South Africans because starch is their staple food, particularly the poor 

living in rural areas . 

Starchy foods are the main source of carbohydrates. There is a lot of convincing 

evidence that support the importance of this guideline. FAQ/WHO (1997) indicated 

that carbohydrates are the most important source of energy in the world, providing 40-

80% of the total energy intake, influenced by geographical location, cultural 

considerations and economic status. In addition to being the main provider of dietary 

energy, carbohydrate functions as sweeteners, making the diet more palatable. Further 

more, it influences the satiety mechanism in the control of food intake. The dietary 

fibre components, moderate digestion and absorption of the other nutrients in the 

small bowel and together with digested starch form the major substrate for microbial 

formation in the large bowel, influencing bowel habits, metabolism and health 

(F PtO/WHO, 1997). 

The guideline 'Make starchy food the basis of most meals' has a sound scientific 

base. It is supported by convincing results from epidemiological observations, clinical 

intervention studies and extensive experimental work on the mechanism of how foods 

and their carbohydrate constituents influence health and prevent disease (Vorster & 

Nell, 2001). This guideline is positive, practical, affordable and culture sensitive. 
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'Eat plenty of vegetables and fruits everyday' 

In their paper 'Eat plenty of vegetables and fruits everyday' Love and Sayed, (2001 ) 

indicated that throughout the history, civilisations across the world have recognised 

the use of plant material to improve health. Today, eating more vegetables and fruits 

for better health is a concept with which most of the general public is familiar. 

However, only in the recent times, with new research findings, have we begun to 

understand the mechanisms of action of vegetables and fruits in health promotion and 

disease prevention (Love & Sayed, 2001). 

Vegetables and fruits are the main sources of many vitamins, minerals, fibre and other 

substances. Therefore, 'Eating plenty of vegetables and fruits everyday' is an ideal 

way of overcoming micronutrient deficiencies, providing antioxidants and ensuring a 

diet high in fibre. This guideline does not specify amounts, but puts more emphasis on 

variety and frequency. 

Although aware of the health benefits of eating plenty of vegetables and fruits 

everyday, Love et al., (2001) as participants of the South African Food-Based Dietary 

Guideline Consumer Study conducted in KwaZulu-Natal and the Western Cape 

provinces indicated a number of constraints, namely: 

-= ► Among black rural, informal urban and formal urban dwellers, affordability (lack 

of household income) was cited as a primary constraint on compliance with this 

guideline. Cost was not mentioned as a constraint among Indian and white urban 

formal groups. 

► For all groups (black, coloured, Indian and white), fruit consumption was strongly 

related to availability and highly contingent on seasonal fluctuations . 

► In terms of household taste preferences; ·all' groups stated that most resistance to 

vegetable and fruit consumption came from children and, in some cases, the men 

in the household (Love et al., 2001) . 
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Similar barriers to the consumption of fruits and vegetables were also highlighted in 

the study among low income, multi-ethnic worksite groups in the USA, namely: 

Perishability, inconvenience, cost, storage difficulties, preparation time, taste dislike, 

poor availability and difficulty in changing the old habit (Cox et al., 1996; Cohen et 

al. , 1998). 

'Eat dry beans, peas, lentils and soy often' 

The guideline 'Eat dry beans, peas, lentils and soy often' aims to improve the overall 

health of all South Africans (Venter & van Eyssen, 2001 ). Dry beans, peas, lentils and 

soy are known as legumes. People have grown and used legumes as a dietary staple 

since early biblical times long before modem nutrition researchers endorsed their 

significant health virtues (Geil & Anderson, 1994). 

Legumes are unique foods because of their rich nutrient content, including starch, 

vegetable protein, dietary fibre, oligosaccharides, phytochemicals and minerals 

(Venter & Van Eyssen, 2001 ). Their carbohydrate and dietary fiber contents 

contribute to their low glycaernic indices, which benefit diabetic individuals (Jenkins 

et al., 1991), and reduce the risk of developing diabetes mellitus (Salmeron et al. , 

1997). Soy protein is now regarded as a complete protein, with a protein digestibility­

corrected amino acid score of one, which is equivalent to that of egg albumin (Young, 

1991). The dietary fibre components include both soluble and insoluble fibre, which 

have many health benefits (Anderson et al., 1990). Finally, the minerals in legumes 

are important in reducing the risk of hypertension (Appel et al. , 1997). 

From the above discussion of the nutrient content of legumes, it is clear that their 

contribution of protein, carbohydrate and micronutrients will contribute to address 

unde~rm:rition (Venter & van Eyssen, 2001). 
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'Food from animals can be eaten everyday' 

The guideline 'Food from animals can be eaten everyday' was formulated to indicate 

that animal foods have a place in a healthy, balanced diet, but that carefully chosen 

vegetarian diets can also be adequate without these foods (Scholtz et al., 2001). 

Foods from animals as stated in the guideline, include milk and its products such as 

yogurt and cheese; fish, both fresh and tinned; eggs; and meat, both red meat and 

chicken. These foods contribute valuable nutrients to the diet, preventing 

undemutrition, especially iron deficiency anemia, calcium and zinc deficiencies. 

This guideline may be difficult to achieve in some population groups and substantial 

nutrition education of consumers would be necessary to change behaviours so that 

these foods are consumed in the recommended quantities to ensure optimal and 

adequate, but prudent dietary intakes (Scholtz et al., 2001). 

'Eat fat sparingly' 

Dietary fat plays an important role in the health and functioning of the human body, 

but over consumption is linked with coronary heart disease (CHD), obesity, cancer 

sue~ as breast, colon and prostate cancer (Bray & Popkin, 1998; Lewis & Yetley, 

1999). 

A review of the nutritional status of South Africans from 1975 to 1996 (Vorster et al., 

1997) showed that total fat intake in white, coloured and Indian South Africans 

exceeded the recommended 30% of energy, while blacks had low fat intakes, urban 

blacks were found to be following diets higher in fat than the rural diet, although less 

than 30% of energy. According to Wolmarans and Oosthuizen (2001) the guideline 

'Eat fat sparingly' is therefore aiming at lowering fat intakes, especially of saturated 

fatty acids (SF As), among those who follow a typical Western diet high in fat, and 
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control fat intake for those following a diet low in fat (Wolmarans & Oosthuizen, 

2001). 

'Eat salt sparingly' 

Ecological studies have demonstrated an association between average salt 

consumption and blood pressure levels in populations with differing lifestyles (Law et 

al., 1991). In South Africa, it is estimated that about 3.3 million people are 

hypertensive (defined as blood pressure > 160/95 mm Hg and/ or on antihypertensive 

medication) (Dept. ofHealth, 1999). 

Despite the controversial issues surrounding the salt-hypertension relationship, strong 

evidence does point to the validity of restricting salt intake to lower blood pressure, 

(Charlton & Jooste, 2001). 

2.5Summary 

The South African Working Group is commended for developing the FBDGs. The 

challenge which faces the South African nutritional professionals is to ensure that the 

guidelines be implemented within the context of high household food insecurity and 

increasing urbanisation. South African nutritionists have an advocacy role in ensuring 

that. these FBDGs receive sufficient media and political exposure to be incorporated 

into health policy. They also have an educational role in ensuring that all 

professionals in public health understand the potential of the guideline to help 

improve dietary intakes, nutritional status and health, and in the prevention of diet­

related diseases (Gibney & Vorster, 2001). 
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3.1 Introduction 

Adolescence is one of the most challenging periods in human development. This is 

the period when one experiences changes in weight, height and secondary sexual 

development, which vary from individual to individual and between males and 

females. Because of the extent of the physical and psychological changes taking 

place, a number of important issues arise that influence the nutritional well-being of 

the teenager (Mahan & Arlin, 1992). It is therefore very important to know the 

development process of adolescents in order to understand the nutritional aspects of 

life in this stage. 
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The adolescent is considered especially vulnerable nutritionally for several reasons: 

• There is an increased demand for nutrients related to the dramatic increase in 

physical growth and development. 

• The change of life-style and food habits of adolescents affects both nutrient 

intakes and needs. 

• There are special nutrient needs associated with participation m sports, 

development of eating disorder, excessive dieting or other situations common 

to adolescents (Spear, 1996). 

3. 2 Growth and development 

3.2.1 Physiological 

Adolescence is a period of maturation for both mind and body. Physiological changes 

of adolescence are referred to as puberty, and their result is the capacity to reproduce 

(Alford & Ekvall, 1994). This process of changing from childhood to adulthood is 

initiated by physiological factors and includes maturation of the total body (Mahan & 

Escott-Stump, 2000). The adolescent gains about 20% of adult height and 50% of 

weight during this period. This growth continues throughout the approximately 5 to 7 

years of pubertal development (Mahan & Escott-Stump, 2000). 

3.2.2 Social and psychological changes 

Along with the physical growth of puberty, emotional and intellectual development is 

rapid. Sociologically, a child is becoming an adult with the resultant rejection of 

authority and assumption of independence. During this stage, adolescents gain the 

ability to use abstract thinking as opposed to the concrete thought patterns of 

childhood. Seeking peer group acceptance is a high priority as the young adolescent 

begins to move away fr~m horn\5 ai1d the parental authority. The emotional turmoil of 

this stage commonly affects adolescents ' eating habits. For example, the drive 

towards independence often results in temporary rejection of the family dietary 

pattern (Mahan & Arlin, 1992). 
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The major psychological task at this stage is the establishment of an identity and an 

adult personality. Development of self-image is related to both social and physical 

growth. The adolescents' sense of worth may be derived from feelings about their 

own physical attributes. Desire to change rate of growth or proportion can lead 

adolescents to dietary manipulations that may have negative consequences and are 

subject to exploitation by commercial interest (Mahan & Arlin, 1992). 

3. 3 Why adolescents eat what they eat 

A level of physical and emotional growth, which often results in stress and anxiety, 

marks adolescence. The question why adolescents eat what they eat is rather complex, 

involving social, cultural, economic aspects as well as technological changes. All 

these affect one 's nutritional behaviour (WHO, 1997). 

3.3.1 Cultural influence on food intake 

Culture affects both food intake and physical activity pattern. Cultural behaviour and 

beliefs are learned in childhood, are often deeply held, and are seldom questioned by 

adults who pass this knowledge to their offspring (WHO, 1997). Cultural factors are 

among the strong determinants of food choice. These include peer group pressure, 

social conventions, religious practices, status value afforded to different foods, the 

inffuence of other members of the household and individual life-style. Human beings 

value food for a lot more than its nutrient content and food is used to express 

relationships between people as well as celebrating religious festivals, weddings and 

other important social occasions. In some cultures, high-fat meals are provided for 

entertainment and celebrations. (WHO, 1997) 

3.3.2 Psycho_logical factors and food consumption 

In recent years the effects of psychological factors on consumption of particular foods 

have received much attention. Eating to satisfy needs other than hunger forms the 

basis for the psychological influence on food intake. Many people eat certain food, as 
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a response to their initiated needs, which are psychogenic. Psychogenic needs include 

the ego bolstering "social status items" and ego-defensive needs "such as food 

considered essential for good health" (Burk, 1961 ). Beliefs that result in nutrient 

inadequacies are common in adolescents. For example, concerns that certain foods 

will aggravate acne or will make one gain weight are additional contributors to poor 

nutrition (WHO, 1997). 

Some people overeat as a response to or compensation of frustration, tension, anxiety, 

and other emotional stress (Crisp & McGuiness, 1975; Plutchik, 1976). Chenault 

(1984) associates the development of severe obesity in children with some fairly 

clear-cut patterns in family behaviour. The families with obese children ( obesogenic 

families) usually use food as their main source of comfort, reward of good behaviour 

and relief of distress. In these cases, a child learns to eat in response to external rather 

than internal reasons. Normally, eating is the appropriate response to the internally 

generated sensation of hunger. For a person who has grown up in an obesogenic 

family setting, however, eating becomes a learned response to a huge battery of 

external cues, which are unrelated to appetite or body's need for fuel. One eats to 

reward oneself for achievement "have another, you deserve it"; to avoid feeling of 

guilt "mother's fixed your favourite cake and you can't even eat the whole slice"; and 

to comfort for any hurt or failure, including depression one feels about being fat and 

unattractive (Chenault, 1984). 

3.3.3 Technological changes and food consumption 

Technological advances in cultivating, preserving, producing, transporting and storing 

of food have increased the availability of a wider variety of foods to a larger number 

of people year round. Advances in food technology have also contributed to the 

consumption of diets, which are increasingly dependent on processed foods. Some 

technological changes op. the supply ·of food may have a fairly direct effect on the 

demand for food. This is particularly true of changes in marketing processes and 

institutions, which can greatly influence consumer acceptance (Burk, 1961). The 

development of new products influences the demand for alternative products. Some 
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technological changes affect demand more directly by changing ways of living and 

eating. 

The development of new non-food items may decrease the relative importance of food 

consumption to adolescents. Children from low-income families might be particularly 

susceptible to the promotion of these new products since they are more affordable 

than real foods (Burk, 1961). 

3. 4 Nutritional requirements for adolescents 

Popular opinion is that nutrient requirements are high for this group because of the 

growth spurt, extra activity and decreased rest. Because adolescents ' growth is 

considered in terms of their age as well as physical maturity, the recommended 

dietary allowances (RDA) are therefore stated for different age groups. The RDA's 

have been updated on a number of occasions and undoubtedly have served as useful 

guidelines for individuals, institutions, populations and population subgroups. Their 

orig~nal objective as stated by the Vitamin Information Center (1999) is to provide 

standards to serve as a goal for good nutrition. Below are the nutrient requirements 

during indolence. 

3.4.1 Macronutrients . 

► Energy 

The recommended range of energy intakes for adolescents as shown in table 3.1 

reflects the different needs of teenagers. As with other nutrients, the RDA for energy 

does not include a safety factor for increased energy needs (e.g. during periods of 

• illness, trauma or stress).and thus are considered to be only average needs (Mahan & 

Escott-Stump, 2000). Growth rate as well as the level of exercise will always 

influence the needs of individuals. Because of the marked variation in energy 

expenditure for both boys and girls, recommendations must be individually adjusted. 
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► Protein 

During adolescence, protein needs, like those of energy, correlate more closely with 

the growth pattern that with chronological age (Mahan & Escott-Stump, 2000). 

Current recommendations specify that protein intake should make up to 7 to 8% of the 

total energy consumed (Mahan & Arlin, 1992). The range of total protein intake for 

an adolescent is from 45 to 59 grams per day. 

3.4.2 Micronutrients 

Micro nutrients are defined by Olmedilla and Granado (2000) as a group of dietary 

constituents characterized by the low amounts in which they are found in the diet, but 

which nevertheless are the key to optimal macro-nutrient metabolism, and by the 

interdependent role of many of them in metabolic functions . Micronutrients are 

essential for growth and development, utilization of macronutrients, maintenance of 

adequate defenses against infectious diseases and for many other metabolic and 

physiological functions (WHO, 1996). The micronutrients classically considered as 

essential comprise just 13 vitamins and around 16 minerals, although our diet includes 

a multitude of other compounds, some of which most likely, but not definitely, are 

responsible for actions that are beneficial to the human body (Olmedilla & Granado, 

200•0). In this study the focus will be on the micronutrients in relation to the needs 

throughout adolescence, a period which is described by Lachance (1998) as involving 

growth and development that occur through a complex interaction of genetic 

instructions, hormones and environmental influence, most of them of dietary origin. 

► Vitamins 

There are less data on vitamin requirements ., for adolescents than on minerals. 

However, vitamins are essential nutrients that are needed in tiny amounts in the diet 

of both adolescents and adults to both prevent deficiency diseases and support optimal 

health (Whitney et al, 1998) The human body needs both water-soluble (vitamin B­

complex and vitamin C) and fat-soluble vitamins (A, D, E and K). 
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The need for vitamins is increased during adolescence. Because of energy demands 

during this period, increased quantities of thiamine, riboflavin and niacin are required 

for the release of carbohydrates (Mahan & Escott-Stump: 2000). With tissue 

synthesis, there is increase demand for vitamin B6, folic acid and vitamin B 12. There is 

also an increased requirement for vitamin D (for rapid skeletal growth) and vitamin A, 

. C and E are needed for new cell growth (Mahan & Escott-Stump, 2000). 

Lack or shortage of these vitamins in the body could cause certain diseases. Children 

with vitamin A deficiency are more prone to infection, especially gastrointestinal and 

respiratory infections (Whitney et al, 1998). Globally, an estimated 250 million 

children are at risk for vitamin A deficiency (Mahan & Escott-Stump, 2000) The 

earliest signs of vitamin A deficiency is night blindness, an impaired ability to see in 

dim light. Niacin deficiency in humans is first manifest as muscular weakness, 

anorexia, indigestion, and skin eruptions (Mahan & Escott-Stump, 2000), and lack of 

vitamin D can retard bone growth. Vitamin C not only prevents the deficiency disease 

scurvy, but also seems to protect against certain types of cancer (Whitney et al, 1998). 

The recommendations of some major vitamins for adolescents are shown in table 3.1. 

► Minerals 

There is a great amount of direct information on needs in adolescents for iron, 

calcium, zinc, copper and fluorine. Classical studies have shown calcium, iron and 

zinc to be essential micronutrients for growth and sexual maturity, and their retention 

by the body increases significantly during the growth spurt (Olmedilla & Granada, 

2000). 

Adolescents incorporate twice the amount of calcium, iron, zinc and magnesium into 

the:r _r.idies during the years of the growth spurt compared with the other years. The 

requirement for calcium in adolescence is based on needs for skeletal growth, 45% of 

which occurs during this period (Mahan & Arlin, 1992). 

With respect to iron, concerns during adolescence are related to the need to increase 

the body stores during growth and to maintain the haemoglobin concentration. Both 
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With respect to iron, concerns during adolescence are related to the need to increase 

the body stores during growth and to maintain the haemoglobin concentration. Both 

boys and girls have high requirements for iron. In boys, the increase in their muscle 

mass is accompanied by the rapid increase in blood volume, and girls have increased 

iron needs due to menstrual losses. Zinc is known to be essential for growth; retention 

of zinc increases significantly during the growth spurt, leading to more efficient use of 

dietary sources. Zinc needs are higher at times of maximal rates of protein synthesis, 

so adolescents may be susceptible to zinc deficiency (Olrnellida & Granado, 2000). 

The importance of other minerals such as magnesium, iodine, phosphorus, copper, 

chromium and cobalt during adolescence are also well recognized. The possibility of 

interactions among these nutrients cannot be overlooked. (Olrnellida & Granado, 

2000). Recommendations for the levels listed in table 3 .1 are made on the basis of the 

best data presently available. 
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3. 5 Dietary assessment 

According to Robinson et al., (1990) dietary assessment is an important part of 

nutritional assessment, but it cannot be used alone to make a diagnosis of nutritional 

health. It is an aid in the interpretation of anthropometric, clinical and laboratory 

findings and provides a foundation for dietary counseling. Measurement of dietary 

intake of individuals and groups is central to nutrition research (Nesheim, 1982; 

Medlin & Skinner, 1988). Measuring of an individual' s dietary intake is usually 

conducted for one or more of the following purposes: - to compare average nutrient 

intake of different groups; to rank individuals within a group; or to assess an 

individual's usual intake (Nelson et al., 1989). Dietary and nutrient assessment can be 

divided into two based upon data collection methods: quantitative daily consumption 

and semi-quantitative frequency methods. The quantitative daily consumption method 

attempts to measure the nature and the quantity of individual food consumed in a 

defined period of time, in contrast to the semi-quantitative food frequency method, 

which attempts to measure patterns of food use and implied nutrient intake across 

longer and often less precisely defined periods of time (US Dept. of Health and 

Human Service, 1989). 

Current methods of dietary assessment include the 24-hour recall, food diaries, 

weighed food intake, duplicate portion analysis, food frequency recall and semi­

quaptitative food-frequency recall (Dwyer, 1994). According to Medlin & Skinner 

(1988) none of the above mentioned methods is perfect, the objective of the specific 

study and the population being assessed ( e.g. children compared with adults) 

determines which one of the methods is the most appropriate for a certain 

investigation. Although dietary assessment methods have been studied extensively, 

they remain in need of considerable refinement, and the exploration of creative 

approaches from other disciplines is necessary (Medlin & Skinner, 1988). 

Dietary assessment of children is important because many diet-associated chronic 

diseases of adulthood originate in childhood (Newman et al. , 1986). More accurate 

assessment of children's diets could increase awareness of changes needed to help 

establish healthful eating habits in children that could decrease the risk of chronic 
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disease in adults. Some assessment methods that can be used in assessing a teenager's 

dietary intake are reviewed and critiqued in the following section. 

3.5.1 24-hour recall 

The 24-hour recall is based on foods and amounts actually consumed by an individual 

on one or more specific days (Buzzard, 1998). In this method, a trained interviewer or 

assessor asks the subject or client to recall or remember in detail the food and drinks 

consumed during a period in the recent past. In most instances, the time or period is 

the previous 24 hours. Thus, the method is best known as the 24-hour recall (Block, 

1989). Below is an example of a how a 24-hour recall form looks like. 

Table 3.2 An example of a 24-hour recall form 

NAME DATE ---------- --------

DATE OF THE WEEK OF RECALL ---------

TIME FOOD ITEM TYPE & AMOUNT AMOUNT CODE 

PREPARATION IN GRAMS 

. 

Additional questions 

Was the intake unusual in any way YES ____ NO __ _ 

If YES, Why (in what way) ? _________ _ 

Do you take a vitamin or mineral supplement YES ____ NO __ _ 

If yes, what kind (brand name) --------------

See addendum no. 1 for the 24-hour recall used in this study. 
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In collecting the data, the interviewer or assessor asks the subject to recall what s/he 

has eaten, how much was eaten, how the food was prepared, and when it was eaten. 

Because respondents may have difficulty expressing amounts in standard units of 

weight or volume, various amount estimation tools may be used to estimate portion 

sizes from memory. Examples of amount estimation tools include: - common size 

mugs, glasses, bowls; standard measuring cups and spoons; a ruler; food models; 

photographs or drawings of food (See addendum no 2). The tools for estimating 

amounts should be representative of measures commonly used in the communities in 

which subjects reside (Willet, 1990). 

The interviewer then records this information for later coding and analysis. To 

determine the amount of nutrients consumed, the assessor usually enters the data of 

food and their portion sizes into a computer using a diet analysis program. The 

calculations of nutrient content are done automatically. Alternatively, the step can be 

done manually by looking up each food item in the tables of food composition. Then 

the assessor compares the calculated nutrient intake with the recommended intake 

such as the Recommended Dietary Allowance (RDA). 

Nowadays, dietary recalls may be obtained interactively, using computer software that 

prompts the interviewer to collect all of the necessary information about a food 

consumed by the subject. Several programs have been developed specifically for this 

purpose. When the food name is entered into the system, the computer guides the 

interviewer through a series of menus that capture descriptive information, such as the 

type or brand name of the food, method used in food preparation, specification on key 

ingredient in recipes, whether fat and/ or salt was added to the food, and whether food 

was prepared commercially or at home. 

The use of such automated systems standardizes the data collection process and 

ensures that the appropriate level of details is obtained for every food consumed 

(Willet, 1990). In addition, it eliminates the need for manual coding, which has 

traditionally been the most labour intensive step in dietary data processing. 
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The 24-hour recall has several strengths. One of the principal advantages of the 24-

hour recall is its speed and ease of administration (Nelson & Bingham, 1997). This 

has made its use very attractive in very large scale and national surveys. It has been 

used extensively in the United States (Thompson & Byers, 1994). Another major 

advantage of the 24- hour recall method is the fact that literacy of respondents is not 

required. The interviewer administers and fills in the responses, which only requires 

verbal answers from the recipient, which in turn allows this method to be used across 

a wide range of populations. The method is inexpensive and can provide detailed 

information of specific food, especially if brand names can be recalled (Block, 1989). 

The 24-recall requires only short-term memory and it is well accepted by respondent 

because they are not asked to keep records and their expenditure of time and effort is 

relatively low (Lee & Nieman, 1993). This method is considered by some to be more 

objective than the dietary history and its administration does not alter the usual diet 

(Dwyer, 1988). 

By itself, the 24-hour recall is not a reliable indicator of food intake (Carter, 1981; 

Beaton et al., 1983; Todd, 1983; Alford & Ekvall, 1984). The primary limitation of 

this method is that data on a single day's diet, no matter how accurate, is a very poor 

description of an individual's usual nutrient intake because of day-to-day or intra­

individual variability (Todd et al., 1983; Block et al, 1986). Another limitation of a 

24-hour recall is that it relies on memory, which is subject to a variety of errors 

(Dwyer et al., 1994). These errors, which are manifested in the self-reported diet as . 
omission, "which is failure to report the actually eaten food items" and intrusion, 

"which is a report of food items not eaten at all" decrease the accuracy of dietary 

intake (Smith et al., 1991). 

3.5.2 Food frequency 

The food frequency approach asks respondents to report their usual frequency of 

consumption of each -food -·om a list of foods for a specific period (Willet, 1990; 

Zulkifli & Yu, 1992; Willet, 1994). Food frequencies are usually administered in the 

form of a food checklist (Simko et al., 1984). The frequency list may include a few 

broad groupings of foods or more than a hundred foods common to the geographic 

region (Robinson et al., 1990). The food frequency technique has been described by 
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Morgan et al., (1978) as a more useful "clue seeking" tool that may help to identify 

people who may need more detailed dietary assessment. 

The limitation of using this tool is that, if the list is very limited, it will not reflect the 

total intake. If it is too intensive, on the other hand, it may be tedious to complete and 

clients may mark items indiscriminately, with the quality of the data deteriorating 

throughout the checklist. 

Table 3.3 An example of a food frequency checklist 

Below is the list of food. Please indicate how many servings of these foods you eat each 

week, which food you seldom eat (less than 6 times per week) and which you never eat. 

FOOD ITEM No. OF SELDOM NEVER AMOUNTS 

SERVINGS EAT EAT 

PER WEEK 

1. Dark green leafy vegetable ------------------ ------------- ----------- ----------------

Dark yellow vegetable ------------------ ------------- ----------- ----------------

Other vegetable ------------------ ------------- ----------- ----------------

2. Bread types 

Cereals 

Potatoes 

3. Citrus fruit 

4. Beef 

Pork 

Fish 

Chicken 
-
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3.6 Summary 

Nutrition evaluation, care and status of the adolescent are tied to the increased needs 

associated with the sudden growth spurt occurring just prior to and during puberty. 

During this stage adolescents undergo physiological, social and psychological 

changes, which affect food habits and therefore food intake. This in tum influences 

their nutritional well-being. Other factors that play a major role in determining what 

adolescents eat are cultural influence, technological changes and the socio-economic 

status of those adolescents. 

During this stage adolescents ' needs increase, particularly for calories, protein, but 

also for vitamins and minerals. Dietary assessment during this stage is very important 

because it could increase awareness of changes needed to help establish healthful 

eating habits in children that could decrease the risk of chronic disease in adulthood. 

Dietary assessment could be done by using 24-hour recall, food frequency recall and 

food diaries . 
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4 
EMPIRICAL STUDY: METHODS 

4.1 Introduction 

4.2 Design 

4.3 Subjects 

4.4 Ethical consideration 

4.5 Organisational procedure 

4.6 Measuring procedure and tools 

4.7 Quality control 

4.8 Summary 

4.1 Introduction 

This research formed part of the THUSABANA study. THUSA is a Setswana word, 

which means "help". It is also an acronym for "Transition and Health during 

urbanization of South Africans". BANA is also a Setswana word, which means 

"children". So, in short, THUSABANA means "Help the children". THUSABANA is 

a follow-of the THUSA project, which was done in 1996-1998 in the North West 

Province of South Africa. THUSA is already part of focus area 9.1 of the 

Potchefstroom University for Christian Higher Education, which is "Preventive and 

Therapeutic Intervention". 

The THUSABANA study is a multi-disciplinary project in which various departments 

of the Potchefstroom University for Christian Higher Education (PU for CHE) are 

participating, this includes the department of Nutrition (to which the author of this 

dissertation belongs), the departments of Physiology, Human Movement Science, 

Physiology and Social Work. Each department that is involved in this project provides 

researchers who are responsible for gathering health-related data in their specific 
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fields of expertise. Although vast amounts of data were gathered, the author of this 

study was only responsible for gathering the dietary intake data. The THUSABANA 

project is a long-term study, in which it is intended to obtain data from a large number 

of subjects, and follow-up with appropriate intervention. The data collected in 2000 

were from 725 subjects and the results were analyzed and reported. 

4.2 DESIGN 

This part of the THUSABANA project was designed to compare the dietary intake of 

the children aged 10 to 15 years in the North West Province of South Africa with the 

South African food based dietary guidelines. 

The study sample was a group of randomly selected children aged between 10 to 15 

years in the North West Province of South Africa. The data were collected from the 

children during school hours in their respective schools as shown in table 4.1. A 

period of seven months was used to collect the data. (May 2000 to November 2000). 

4. 3 SUBJECTS 

The North West Province consists of a number of heterogeneous subgroups or strata, 

wh~ch differ in characteristics. For this reason, a stratified random sampling method 

was used for sample selection so that each subgroup in the population was well 

represented in the sample. Major regions in the province were identified, and the 

numbers of schools in those regions were also identified. This provided a sample 

frame. Each school was given a distinct identification number. The sample was 

selected by employing a table of random numbers (See addendum no. 3) to select the 

school identification number to be included in the sample. The purpose of randomness 

was to permit blind cha.p.ce to determine th · outcomes of the selection process to as 

great a degree as possible. Class lists in each selected school were used to randomly 

select the children or subjects included in the sample. No exclusion criteria were 

applied. 
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The sample included scholars from public, farm and private schools, of both sexes 

and from high, middle and low socio-economic status (SES). The sample was drawn 

from both primary nd high schools. The selection of the sample was done well in 

advance, prior the data collection period. Not all the selected subjects were available 

during the data collection days. All the selected subjects who were not available were 

automatically excluded from the sample, no replacement were made. This reduced the 

initial targeted sample size of 848 to 725. 

The demographic data of the subjects were collected usmg demographic 

questionnaires (See addendum No. 4) . 

4.3.1 Age ranges 

The subjects (n=725) ranged from the ages of 10-15 years, which is the beginning of 

the adolescent stage, a crucial time for developing healthful attitude and behaviour 

• patterns related to food choices and physical activities. Hence, this period is of peak 

concern. 

4.3.2 Stratification 

Th<; subjects were stratified according to the schools they are attending. They were 

~ stratified as follows: -

Stratum I Black schools 

These are public schools with subjects mostly from townships, rural areas and some 

from informal settlements. 

Stratum II Predominantly White schools 

~hese are schools in predominantly white areas, where mostly Afrikaans speaking 

white people live. 

Stratum III Predominantly Indian schools 

These are the schools in predominantly Indian living areas. 
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Stratum IV Predominantly Coloured schools 

These are schools in predominantly Coloured living areas. High school children from 

the coloured group were also recruited from Afrikaans medium high schools.The 

following table depicts the design of the THUSA cross-sectional study, including the 

study population, stratification as well as various data collected · by people from 

different departments. 

Table 4.1 Design of the THUSABANA cross-sectional study 

STUDY POPULATION 

North West Province 
Representative sample (n=725) 

STRATIFICATION 

Gender : girls/ boys 
Age range: 10-15 years 
Strata : Black schools 

Predominantly white schools 
Predominantly Indian schools 
Predominantly Coloured schools 

DATA 

Demography 
Blood pressure 
Anthropometry 

Psychological questionnaires 
Dietary intake 

Motor development 
Eating habits 

Family circumstances and HIV transmission 
Physical activity 
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Table 4.2 below provides information about the number of schools that were involved 

in the study, their towns of location as well as the region in which they belong. 

Table 4.2 Location of recruitment for THUSABANA study in alphabetic order 

REGION TOWN NUMBER OF 

SCHOOLS 

5 Brits 2 

1 Delareyville 1 

2 Dinokana 1 

5 Garankuwa 1 

3 Ikageng 2 

3 Klerksdorp 1 

5 Lethlabile 2 

2 Lichtenburg 1 

2 Ottosdal 1 

3 Potchefstroom 1 

4 Rustenburg 4 

2 Sannieshof 1 

2 Schweizer-Reneke 2 

1 Stella 1 

3 Ventersdorp (Tshing) 1 

3 Promosa 1 

1 Vryburg 2 

2 Zeerust 2 

TOTAL 27 
f 
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4. 4 Ethical consideration 

Within certain disciplines including medical science, behavioural science, education 

and similar areas of study, the use of human subjects in research is common. The 

ethics involved in the use of human subjects in research projects should not go 

without careful scrutiny. Many disciplines have their own codes of ethical standards 

with respect to involving human subjects. According to Leedy (1997) the principles of 

ethical propriety at a base of guidelines, resolve into simple consideration of fairness, 

openness of intent, disclosure of methods, the ends for which the research is executed, 

and respect for the integrity of the individual, the obligation of the researcher to 

guarantee unequivocally individual privacy, and an informed willingness on the part 

of the subject to participate voluntary in research activity (Leedy, 1997). Certainly, no 

person should be asked to cooperate in any research that may result in a sense of self­

denigration, embarrassment, or a violation of ethical or moral standards or principles. 

This research study is no exception at all, it was therefore approved by the Ethics 

Committee of the PU for CHE, project number 00M 10. Since the subjects were still 

minors, the parents or guardians were required to sign an informed consent form (See 

addendum no. 5) for giving permission for the children's participation in the study . 

. 
~ 4. 5 Organisational procedure 

Permission to do the study was granted by the Deputy Director General of the 

Department of Education in the North West Province (See addendum 6). Letters were 

sent to all selected schools. Two research assistants made introductory visits to the 

selected schools to explain the procedures to the principals, to draw the random 

sample and to obtain the informed consent from the lesrner.: and the parents. 

Prior to the commencement of the study, a group of field workers were recruited to 

assist with the gathering of data. These field workers were thoroughly trained on how 
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to use the tools for data collection and how to go about collecting the data. On the 

morning of each field visit, the study was explained in detail to the subjects. Each 

subject received a green card (See addendum no. 6) on which the subject number and 

the station numbers of all the collected data were entered. The subject then proceeded 

to each of the stations where relevant data were gathered, and the researcher who 

collected the data in each station attached his/her signature on the space provided on 

the green card to help control if the subject has undergone all the stations. 

4.6Measuring procedures and tools 

For this study, a 24-hour recall (See addendum no. 1) was designed and the standard 

procedures for the 24-hour recall interview were used to collect data. A skilled 

interviewer asked the subject questions in a manner designed to put them at ease and 

to facilitate their ability to recall their previous day's intake. The interviews were 

conducted at the subjects' respective schools. The length of the interviews varied, 

they dependent on the number of food items the subjects had for that day. The 

interviewer provided a relaxed and unhurried atmosphere to give the subject a chance 

to carefully reflect on what s/he ate the previous day. Collecting a brief history of the 

previous day's activities prior to the beginning to ask questions about the intake 

facilitated the subject's memory (See addendum no. 7). 

The' interviewer had to begin with the first food item that the subject ate or drank on 

the previous day and then proceeded forward to cover 24 hours. To improve the 

reliability of the 24-hour recall, a semi-quantitative approach was used, where 

subjects were required to indicate the weight, volumes and cooking methods of the 

food eaten. To help the subject to report the amount of food or drinks accurately, tools 

such as photograph books and food models (See addendum no.2) were used. This 

was extremely helpful in enhancing the accuracy of the 24-hour recall in this study. 

All the foods mentioned by the subject were then ~oded by using the MRC food 

composition tables (Langenhove et al, 1991) and the NRIND food quantity manual 

(MRC, 1986). The questionnaires were then analysed by using the Foodfinder 

program®. 
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4. 7Quality control 

Quality control is a very important aspect in research. In this study the following 

quality measures were applied. The 24-hour recall questionnaire was pre-tested in a 

pilot run to determine its ease of administration and repeatability. This pre-test helped 

to determine the effectiveness of the questionnaire. 

A major source of error in collecting dietary data using a 24-hour recall method is its 

reliance on the subject's memory. Using well-trained field workers who are skilled in 

the art of asking questions that helped the subjects remember what they ate minimized 

this limitation. To improve the reliability of the 24-hour recall, the semi-quantitative 

approach was used as indicated in section 4.5 paragraph 2, where subjects were 

required to indicate the weight, volume and cooking methods of food with the help of 

the photo books and food models. 

The researcher, with the help of her study supervisor, monitored the collection of data 

by the field workers; all the questionnaires were double-checked in order to pick up 

errors, if any. The coding of the data was also double-checked by the researcher and 

her study supervisor . 

. 
For the purpose of this study, only the first 289 subjects were administering it on two 

separate occasions in order test the reproducibility of the 24 -hour recall. The same 

fieldworkers visited subject numbers 1 to 289 on different days. The data were tested 

for any significant difference between the two 24-hour recalls. The data were 

analysed by a qualified statistician using a specialised statistical program (SAS, 

1988). With computer, once the data and commands are correctly entered according to 

the prescribed instructions, the possibility of error is vastly red11r~d (Vockel & Asher, 

1995: 398). The data were analysed and documented by the researcher and then 

double-checked by the study supervisor for any errors that may have occurred during 

the analysis and documentation. 

52 



4.8 Summary 

The Thusabana study was conducted in 725 children aged 10-15 years who were 

randomly sampled in the North West province. The sample comprised of 53.4% black 

children, 26.3% whites, and 10.8% Indians and 9.5% coloureds. Well-trained field 

workers using a 24-hour recall collected data from the subjects. The quality was 

controlled by double-checking all the questionnaires and coding and by using a 

specialized statistical program for data analysis. 
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5 
RESULTS, DISCUSSION AND 

RECOMMENDATIONS 

5.1 Introduction 

5.2 Demographic data 

5.3 Reproducibility of the 24-hour recall method 

5.4 Quantitative analysis of food intake result 

5.5 Quantitative analysis of Nutrient intake results 

5. 6 Discussion 

5. 7 Recommendations 

5.1 Introduction 

This chapter describes the findings that emerged from this research; this includes the 

results on demographic data, reproducibility of the 24-hour recall method, quantitative 

analysis of food intake and nutrient intake. Discussion and recommendations also . 
-= form part of this chapter. 

5. 2 Demographic data 

Seven hundred and twenty five (725) children from 27 schools represented the sample 

for this study. The sample study consisted of 387 (53.4%) blacks, 191 (26.3 %) 

whites, 78 (10.8 %) In1ians and 69 (9.5%) of coloureds. The 1iisn-ibui.ion of the 

subjects according to their groups is shown in figure 5.1. Girls of all ages (10-15) 

were 366, which made 50.5% of the population and the remaining 49.5% were boys. 
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When reviewing the demographic analysis, it became clear that more than half of the 

children (68.7%) came from high-income families, 20% from middle income families 

and only 11.3 % from high income families. 

Below here is a figure that indicates the distribution of subjects according to their 

ethnic groups. 

53% 

Figure 5.1 Distribution of subjects by ethnic groups 

□ Blacks 

□ Whites 

□ Indians 

□ Coloureds 

5. 3 Reproducibility of the 24-hour recall method 

Reproducibility (also referred to as reliability, repeatability or precision) is the extent 

to which one is able to obtain the same results when the method is repeated under the 

same conditions (Buzzard, 1998a). Reproducibility of the24-hour recall method was 

tested on the first 289 subjects, which represent 40% of the entire study population. 

Statistically significant correlations were found between the mean nutrient intake (16 

nutrients) of the subjects in both occasions, except for vitamin B12 (r=0.016, p=0.79) 

and folate (r=0.0617, p=0.06). The findings indicate that the data obtained was 

reproducible and reflected fairly well the mean nutrient intakes of the 289 subjects of 

the survey population (Table 5.1 ). 
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Table 5.1 Reproducibilityy of the 24-hour recall dietary intakes of the subjects (n = 

289) Key r = correlation between two measurements 

p = Level of significance of correlation 

Nutrient Initial Second 0 

l '-
-0 

24 h- 24-h = '1) 
QJ CJ 
QJ ,-... = 

recall recall ~ I,., ~ - '-' t) 
QJ (I) != ,-.., 

,.Q - C. = = '-' 
(date 1) (date 2) = QJ bl) = 0 e ·;;; -..: -~ 

~ 
QJ '- -Mean Mean 
I,., 0 ~ a:i = - aj - (I) QJ - ~ > I,., 

0 QJ QJ 
I,., 

u E ~ 
0 
t) 

Energy (kJ) 8739 8728 0.306 < 0.0001 
:. 

Protein (g) 68.1 68.7 0.202 0.0006 

Fat 66.9 67.0 0.281 < 0.0001 

Carbohydrate (g) 306.4 305 .8 0.374 < 0.0001 

Fibre 16.4 16.0 0.227 < 0.0001 

Sugar 58.7 57.5 0.512 < 0.0001 

Calcium 481.8 447 .7 0.475 < 0.0001 

Vitamin B12 3.230 3.059 0.016 0.7865(NS) 

Iron 10.06 9.34 0.360 < 0.0001 

Magnesium 237.6 229 .0 0.344 < 0.0001 

Zinc 8.598 8.693 0.170 0.0038 

Vitamin A 553.8 363.6 0.118 0.0454 

Thiamin 1.073 1.031 0.305 < 0.0001 

Riboflavin 1.874 1.634 0.134 0.0223 

Nicotinic acid 14.217 13.794 0.314 < 0.0001 

Folic acid 189.4 170.3 0.110 0.0617 (NS) 

Vitamin C 51.804 51.05 0.269 < 0.0001 

Vitamin E 10.92 10.34 0.173 0.0031 
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5. 4 Quantitative analysis of food intake results 

The findings of the survey as shown in table 5 .2.indicated that white sugar was by far 

the most commonly (81.2%) consumed food, while 71.4% of the respondents used 

milk .(wh9J.~,.-skim or 2% fat) . Maize meal, enriched or uneniiched was consumed by 

53.5% of the respondents; white bread was consumed by 52% whereas brown bread 

was consumed by only 35%. Of the 725 respondents, 42% indicated that they drank 

cold drink or sweetened drinks whereas 18% drank fruit juice, 42% drank tea whereas 

39% drank coffee. Chicken was consumed by 40% whereas 39% ate beef. The most 

commonly consumed snack foods were savoury (potato crisp or maize fried snacks by 

24% of the respondents, 11.2% ate toffees and 11.0% ate apples. Other than the food 

mentioned above there were many other food consumed by the subjects but in "{rery 

little quantities. 
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Table 5.2 Food most frequently eaten by the Thusabana subjects, position on Frequency 

table and percentage (n=725). 

KEY 1; 589 (81.2%) 

1 stands for ranking of food item eaten :~y most children, 589 stands for the total number of 

children who consumed a particular food item. 

(81.2%) stands for the percentage of the children who consumed particular food item. 

Kind of food Total sample Boys Girls Younger Older 

(n= 725) (n=359) (n=366) children, Children, 

10-12 years 13-15 yea!"s 

(n=382) (If=343) 

Sugar, white 1;589 1;303 1;286 1;314 1;275 

(81.2%) (84.4%) (78.1 %) (82.2%) (80.2%) 

Milk, whole, skim or 2% 2;518 2;256 2;262 2;260 2;258 

fat (71.4%) (71.3%) (71.6%) (68.1 %) (75.2%) 

Maize meal, enriched and 3;388 4; 188 4;200 3;208 3; 180 

unenriched (53.5%) (52.4%) (54.6%) (54.4%) (52.5%) 

Bread, white 4;376 3;198 3;198 4;198 4; 178 

(51.9%) (55.1 %) (55.1 %) (51.8%) (51.9%) 

Margarine, all brands 5;345 5; 164 5; 164 5; 194 5;170 

(47.6%) (45 .7%) 945.7%) (50.8%) (49.6%) 

Cold drink, sweetened 6;308 6; 162 6; 162 8;160 6;148 

(42.5%) (45.1 %) (45.1%) (41.9%) (34.1 %) 

Tea 7;301 7; 161 7; 161 7; 168 7; 133 

(41.5%) (44.1 %) (44.8%) (44.0%) (38.8%) 
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Table 5.2 continues 
Kind of food Total sample Boys Girls Younger Older 

(n= 725) (n=359) (n=366) children, Children, 

10-12 years 13-15 years 

(n=382) (n=343) 
- -- f ... ·- . 

Chicken ( cooked) 8;290 8 147 8 147 6 175 11115 

(40.0%) (40.8%) (40.9%) (45 .8%) (33.5%) 

Beef ( cooked) 9;274 9 144 10130 9 147 8; 127 

(37.8%) (40.1 %) (35 .5%) (38 .5%) (37.0%) 

:. 

Bread, brown 10;257 10; 127 9; 132 10; 145 10; 116 

(35.4%) (35.4%) (36.1 %) (38.0%) (33.8%) 

Rice, white 11 ; 245 11 ; 126 11; 119 11; 130 12; 115 

(33.8%) (35.1 %) (32.5%) (34.0%) (33.5%) 

Coffee 12;223 12; 114 12; 109 12;105 9; 118 

(30.8%) (31.8%) (29.8%) (27 .5%) (34.4%) 

Potato, baked, boiled, 13 ; 181 13; 96 14;85 14; 96 13; 84 

mashed (25.0%) (26.7%) (23.2%) (25.1 %) (24.5%) 

Savoury snack (potato 14; 174 14; 81 13; 93 13; 97 14; 77 

cnsps and maize fried (24.0%) (22.6%) (25.4%) (25.4%) (22.4%) 

snacks) 

Breakfast cereals 15 ; 150 15; 76 15 ; 74 15; 92 18;58 

(20.7%) (20.7%) (20.2%) (24.1 %) (16.9%) 

Fruit juice 16; 132 16;69 18;63 17;67 15;64 

(18.2%) (19.2%) (17.2%) (17.5%) (18.6%) 

Polony 17;126 17; 60 17;66 16; 76 21;50 

(17.4%) (16.7%) (18.0%) (19.9%) (14.6%) 
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Table 5.2 continues 
Kind of food Total sample Boys Girls Younger Older 

(n= 725) (n=359) (n=366) children, Children, 

10-12 years 13-15 years 

(n=382) (n=343) ~-. 

Cheese 18; 107 20; 51 16;66 20; 50 16;61 

(14.8%) (14.2%) (18 .0%) (13 .1%) (17.8%) 

Eggs 19; 102 18;58 21 ; 44 23;43 17; 59 

(14.1%) (16.2%) (12.0%) (11.2%) (17.2%) 

French fried potato chips 20; 101 19;55 19;46 21; 46 19; 55 
:, 

(13.9%) (15.3%) (12.6%) (12.0%) (H5.0%) 

Tomato and onion stew 21;90 22;44 20;46 24;38 20; 52 

(12.4%) (12.2%) (12.6%) (9.9%) (15.2%) 

Toffees 22; 81 24 37 22;44 19; 51 23;30 

(11.2%) (10.3%) (12.0%) (13.4%) (8.7%) 

Apple 23; 80 23 37 23;43 22;44 22; 36 

(11.0%) (10.3%) (11.7%) (11.5%) (10.5%) 

Peanut butter 24; 77 21 50 26;27 18; 53 27;24 

(10.6%) (13 .9%) (7.4%) (13.9%) (7.0%) 

Atchaar 25;6 26;30 24;34 25;37 25;27 

(8.8%) (8.4%) (9.3%) (9.7%) (7.9%) 

Fat cakes 26;53 27; 24 25 ; 29 26;26 24; 27 

(7.3%) (6.7%) (7.9%) (6.8%) (7.9%) 
' 
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The mean daily amount of foods consumed most frequently by the subjects is 

indicated in table 5.3 

Table 5.3 Mean daily amount of foods (standard deviation) eaten most 

frequently by Thusabana subjects 

Kind of food Total sample Boys (n=359) Girls (n=3 {>(l) . l 
(n=725) 

Sugar, white (g) 25.2 (18.2) 26.5 (18.2) 23.9 (18.0) 

Milk, whole, skim or 2% fat (g) 194 (167.4) 194.3 (168.7) 195.1 (166.4) 

Maize meal, enriched and unenriched 611 (104.9) 682 (114.8) 538.3 (88.7) 

(g dry meal) 

Bread, brown (g) 154.9 (111.7) 150.3 (100.3) 145.5 (109.4) 

Margarine, all brand (g) 15.6 (12.6) 161 (95 .1) 15.3 (12.6) 

Cold drinks, squash, sweetened, and 380.9 ( 226.9) 416 (249.1) 335.1 (186.4) 

carbonated drinks (g) 

Tea, black and rooibos (g) 321.5 (557.3) 98 .5 (69.0) 345 .9 (793.0) 

Chicken, fried, roast, stew (g) 70.6 (34.3) 51.4 (42.5) 60.9 (30.4) 

Beef, stew, roast, grilled (g) 85.0 (61.5) 57.1 (34.3) 83.2 (36.2) 

Bread, brown (g) 138.8 (85.4) 273 (113.4) 127.7 (66.4) 

Rice (g) 158 (98.4) 161 (95 .1) 155 (101.7) 

Coffee (g) 304.9 (211.5) 311 (239.4) 298.4 (178.6) 

Potato, baked, boiled, mashed (g) 106.4 ( 64.9) 98.5 (69.0) 114.2 (60.2) 

Snack savoury (potato crisp and maize 44.6 (33 .8) 51.4 (42.5) 38.5 (22.2) 

fried) (g) 

Breakfast cereal, all brands (g) 52.4 (26.4) 57.1 (34.3) 48.0 (14.1) 

Fruit juice (g) 272.6 (121.2) 273 (113.4) 272.3 (128 .6) 

Polony (g) 33 (25 .3) 37.2 (27.3) 29.2 (22.8) 

Cheese (g) 36.6 (22.8) 39.7 (23.2) 34.2 (22.4) 

Egg (g) 102.7 (69.9) 109.7 ( 82.5) 93.4 (48.5) 
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Table 5.3 continues 

Kind of food Total sample Boys (n=359) Girls (n=366) 

(n=725) 

French fried potato chips (g) 127.4 (81.8) 147.1 (99.0) 103.9 (45.4) 
- -----

Tomato and onion stew (g) 36.5 (19.4) 36.8 (18.8) 36.6 (20.20 

Toffees (g) 25 .7 (21.6) 29.5 (22.9) 22.5 (20.1) 

Apple (g) 169.3 (61.8) 179.5 (73 .6) 160.5 (48.7) 

Peanut butter (g) 16.6 (15.1) 17.8 (15.6) 14.3 (14.0) 

Atchaar (g) 3.2 (27.3) 66.5 (33.4) 60.3 (20.6) 

Fat cakes (g) 237.6 (153 .8) 220.4 (110.3) 251.9 (183.0) . 

5.5Quantitative analysis of nutrient intake results 

5.5.1 Energy and Macronutrients 

The table below portrays the energy and macronutrient intake in boys and girls. 

Table 5.4 Energy and macronutrient intake of the subjects (n=725). 

Age lOyrs llyrs 12yrs 13yrs 14yrs 15yrs 

Boys 

N 59 66 69 53 57 76 

Energy(kJ) 7786 ± 2728 8029 ± 2749 8343 ± 2959 8872 ± 2667 9389± 3273 8560± 3262 

Total Protein (g/d) 55 .6 ± 22.1 65 .1 ± 22.9 64.6 ± 23.6 34.1 ± 16.4 73. 1 ± 28 .3 72.3 ± 37.6 

Total Fat (g/d) 55.6 ± 33.5 57.9 ± 27.3 61.0 ± 34.9 63 .3 ± 34.6 75.0 ± 45 .0 57.5 ± 41.4 

Total CHO* (g/d) 285 .0 ± 97.8 288.7± 11 7.2 301.0± 08.1 319.4± 21.3 322.9±112.8 314.4±117.7 

Fibre (g/d) 14.2 ± 7.6 16.1 ± 9.2 15 .9 ± 7.8 18.9 ± 12.4 16.5 ± 8.9 16.5 ± 9.4 

Added Sugar (g/d) 50.7 ± 38.8 48 .3 ± 47.2 45 .1 ± 32.8 61.6 ± 45 .9 70.3 ± 67.0 56.0 ± 54.4 
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Table 5.4 continued 
Age lOyrs 

Girls lOyrs 

N 64 

Energy (kJ) 7260 ± 2373 

Tot Protein (g/d) 59.0 ± 21.8 

Total Fat (g) 53.2 ±29.8 

TotalCHO* (g) 257.8 ± 84.3 

Fibre (g) 13.4 ± 6.3 

Added Sugar (g) 42.2 ± 38.9 

* CHO = Carbohydrate 

Mean ±SD#. 

llyrs 

llyrs 

52 

7450 ± 

3556 

57.8 ± 30.1 

58.9 ± 43 .5 

258.1±106.4 

13 .5 ± 7.4 

41.4 ± 35.7 

12yrs 13yrs 14yrs 15yrs 

12yrs 13yrs 14yrs 15yrs 

67 50 52 60 

7448 ± 2902 8567 ± 3650 7048 ± 2872 7460 ± 3095 

59.2 ± 23 .9 65 .0 ± 22.3 57.7 ± 27.4 58.3 ± 25.3 

56.0 ± 33.3 69.0 ± 42.1 53.0 ± 33.9 55 .0 ± 40.2 

263 .2±102.0 297.1±135.7 248.4±103 .2 266.2±104.5 

14.4 ± 9.1 15 .5 ± 8.4 13 .1 ± 8.0 14.7 ± 7.6 

53 .0 ± 42.0 43 .5 ± 38.0 48.2 ± 38. l 51.0 ± 40.8 

Energy: On the basis of the 24-hour recall analyzed, the total energy intakes were 

generally higher than the RDA, with only 37% of the children consuming below the 

RDA for their age. The highest mean intake (9389 kJ) was recorded in boys aged 14 

years and the lowest mean intake (7048 kJ) recorded in girls aged 14 years. 
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Figure 5.2 Mean protein intakes of the subjects (n=725) 
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Protein: The total mean protein intakes for most of the children were higher than the 

recommendations and mostly of animal origin, only 7% had protein intakes less than 

67% of the RDA for gender and age. The highest mean protein intake (73g) was 

found in boys aged 14 and 15 years and the lowest mean (58g) found in girls aged 11, 

14, 15 years (figure 5.2.). 
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Figure 5.3 Mean carbohydrate intake of the subjects (n=725) 

□ boys 

■ girls 

Carbohydrates: The mean carbohydrate intake (Figure 5.3) was highest (323g) in 

the boys aged 14 years and lowest (248g) in girls aged 14 years. 
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Figure 5.4 Mean fat intakes of the subjects (n=725) 

■ boys 

■ girls 

Fat: The highest mean intake for fat (75g) was recorded in the boys aged 14 and the 

lowest mean fat intake (53g) in girls aged 10 and 14 (figure 5.4) 
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Figure 5.5 Mean fibre intakes of the subjects (n=725) 

□ boys 

■ girls 

Fibre: The fibre intake of 90% of the children was above the 67% of 

recommendation of age + 5g/day. The highest mean fibre intake (19g) was found on 

boys aged 12 years and the girls aged 10, 11 and 14 years recorded the lowest (13g) 

mean fibre intake (figure 5.5). 
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Figure 5.6 Mean added sugar intakes of the subjects (n=725) 

□ boys 

■ gir1s 

Sugar: The highest mean added sugar intake (70g) was found in boys aged 14 years 

and the lowest (41g) mean intake was found in girls aged 11 years (figure 5.6). 

This concludes the analysis of energy and macronutrients. The dietary intakes of 

micronutrients will now be presented. 
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5.5.2 Micronutrients 

The table below (Table 5.5) indicates the micronutrient intake of the subjects. 

Table 5.5 

Mean ±SD# 

Age 

Boys 

N 

Calcium (mg) 

Iron (mg) 

Magnesium (mg) 

Phosphorus (mg) 

Zinc (mg) 

Copper (mg) 

Vitamin A(µg RE) 

Vitamin D(µ g) 

Vitamin E 

(mg a-TE) 

Vitamin B6(mg) 

Vitamin B 12(µg) 

Vitamin .c (mg) 

Thiamin ( mg) 

Riboflavin (mg) 

Nicotinic Acid 

(mg) 

Folic Acid (µg) 

Pantothenic Acid 

(mg) 

Biotin(µg 

Micronutrient intake of the subjects (n=725). 

l Oyrs llyrs 12yrs 13yrs 14yrs 

59 66 69 53 57 

440.8 ± 290.5 415.0 ±3 11.5 420.0 ± 272.9 469.0 ± 326.4 553 .1 ± 421.3 

8.7 ± 5.3 9.0 ± 5.0 10.0 ±7.3 10.6 ± 6.0 10.0 ± 5.0 

215.7 ± 85.0 235 .2 ± 103 .6 230.0 ± 84.4 261.6 ± 108.6 254.0 ± 116.0 

836.7 ± 339.5 865.4 ± 355.2 865 .0 ± 318.3 977.0 ± 376.7 1035.0± 462 .0 

7. 1 ± 3.6 8.5 ±4.2 8. 1 ± 4.0 8.9 ± 4.1 10.0 ± 5.2 

1.0 ± 0.5 1.0 ± 0.5 1.0 ± 0.5 1.1 ± 0.6 1.2 ± 1.0 

519.4 ± 935.0 351.4 ± 469.7 427.3 ±497.4 402.9 ± 593 .0 468.0 ± 496.0 

2.3 ± 2.8 2.0 ± 3.3 3.3 ±5.4 3.0 ± 3.6 3.7 ± 4.0 

7.6 ± 8.9 7.1 ± 6.4 9.2 ± 11.0 8.9 ± 7.8 11.4 ± 8.3 

1.2 ± 0.8 1.2 ± 0.7 1.2 ± 1.0 1.3 ± .08 1.3± 1.0 

2.3 ± 2.1 2.6 ± 2.0 3.0 ± 2.5 3.2 ± 2.7 3.2 ± 2.5 

28.1 ± 42.3 34.2 ± 59.8 27.0 ± 48.0 71.1 ± 136.3 66.1 ± 120.0 

1.0 ± 0.4 1.0 ± 0.5 1.1 ± 0.5 1.1 ± 0.5 1.2 ± 1.0 

1.8 ± 2.4 1.6 ± 1.9 1.7 ± 1.7 1.8 ± 2.0 1.8 ± 1.8 

13.0 ±7.5 12.8 ± 7.7 13.3 ± 7.3 15.7 ± 9.0 14.6 7.5 

161.6 ± 85.4 158.3 ± 111.6 178.5 ± 111.0 195.1 ±144.2 186.9 ± 112.4 

3.1 ±1.6 3.0 ± 1.3 3. 1 ± 1.6 3.5 ±1.7 3.7 ± 1.8 

13 .5 ± 7.7 13 .8 ± 11.0 17.1 ± 17.1 16.2 ± 10.3 18.0 ±10.2 
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15yrs 

76 

470.0 ± 344.0 

9.2 ± 5.8 

236.2 ± 102.6 

965.5 ± 462.1 

9.5 ± 7.6 

1.0 ± 1.0 

399.3 ± 735.7 

2.8 ±5.3 

7.5 ± 8.5 

1.1 ± 1.0 

3.7 ± 4.1 

29.2 ± 54.6 

1.0 ± 0.5 

1.2 ± 1.1 

12.8 ± 9.0 

172.6 ± 129.3 

3.5± 2.0 

20.1 ± 22.1 



Table 5.5 continues 

Girls 

Age lOyrs 

N 64 

Calcium (mg) 452.0 ± 288.6 

Iron (mg) 8.7 ± 5.0 

Magnesium (mg) 213 .1 ± 77.5 

Phosphorus (mg) 833.4 ± 316.5 

Zinc (mg) 7.4 ± 3.8 

Copper (mg) 0.9 ± 0.4 

Vitamin A(µ g RE) 355 .7 ± 366.7 

Vitamin D (µg) 2.0 ± 3.0 

Vitamin E 6.4 ± 5.8 

(mg a-TE) 

Vitamin B6 (mg) 1.2 ± 0.7 

Vitamin B 12 (µg) 2.6 ± 2.3 

Vitamin C (mg) 42.8 ± 59.2 

Thiamin ( mg) 1.0 ± 0.5 

Riboflavin (mg) 1.6 ± 1.3 

Nicotinic Acid 12.6 ±7.3 

(mg) 

Folic Acid(µg 147.1 ± 91.4 . 
Pantothenic Acid 3.0 ± 1.3 

(mg) 

Biotin (µg) 13 .7 ± 8.5 

llyrs 12yrs 

52 67 

414 .2 ± 306.6 447.2 ± 284.0 

8.1 ± 6.2 8.4 ± 5.0 

208.6 ± 99.6 215.6 ± 94.7 

814.6 ± 426.2 841.0 ± 324.3 

7.4 ± 4.7 8.0 ± 4.2 

0.8 ± 0.6 1.0 ± 0.6 

647.3± 2291.1 447.0 ± 967. 1 

2.3 ± 3.1 2.0 ± 2.4 

10.7 ± 13.0 7.0± 6.8 

1.1 ± 1.1 1.1 ± 0.6 

3.9 ± 9.2 3.0 ± 3.3 

37.0 ± 58.4 56.4 ± 102.7 

1.0 ± 0.6 1.0 ± 0.4 

1.9 ± 1.5 1.5 ± 1.1 

12.0 ± 8.3 12.4 ± 6.1 

190.6 ± 366.2 166.4 ± 162.4 

3.2 ± 2.8 2.9 ± 1.6 

24.5 ± 11.9 16.2 ± 24.0 
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13yrs 14yrs 15yrs 

50 52 60 

545 .8 ± 358.3 457.7 ± 317.8 456.9 ± 419.0 

8.6 ± 4.0 7.6 ± 4.7 8.4 ± 4.6 

229.1 ± 86.6 202.4 ± 93.2 210.3 ± 81.4 

929.8 ± 344.2 814.0 ± 395.0 834.4 ± 395 .3 

7.9 ± 3.0 7.4 ± 4.4 7.1 ± 3.7 

1.0 ± 0.5 0.9 ± 0.4 1.0 ± 0.4 

389.0 ± 421.6 595 .6 ± 907.6 327.2 ± 388. 1 

2.8 ± 4.0 2.6 ± 4.7 3.5 ± 5.4 

11.9 ± 13 .3 7.6 ± 7.4 10.5 ± 14.3 

1.2 ± 0.8 1.0 ± 0.6 1.0 ± 1.0 

3.0 ± 2.3 3.1 ± 3.8 2.9 ± 2.5 

46.4 ± 57.7 37.0 ± 70.7 84.1 ± 152.4 

1.1 ± 0.5 0.8 ± 0.4 1.0 ± 0.5 

2.1 ± 2.8 1.4 ± 1.4 1.4 ± 1.3 

12.1 ± 5.3 11.4 ± .4 12.4 ± 6.8 

164.1± 78 .7 157.4 ± 129.7 146.3 ± 79.8 

3.4 ± 1.6 2.7 ± 1.4 3.0 ± 1.6 

16.8 ± 12.0 16.2 ± 21.8 15 .9 ± 12.0 



5.5.2.1 Vitamins 
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Figure 5.7 Mean vitamin A intakes of the subjects (n=725) 

□ boys 

■ RDA/boys 

□ Girls 

■ RDA/girls 

Vitamin A (Retinol): The vitamin A consumption was overall considerably poor, 

with 89% of the children having an intake less than 67% of the RDA for their age 

groups. The girls aged 11 years recorded the highest mean vitamin A intake (647µg 

RE) whereas the girls aged 15 years recorded the lowest mean (327µg RE) (Figure 

5.7). 

Vitamin D (Calciferol): The mean vitamin D intakes of all the subjects were below 

the dietary reference intake (DRI) for their age. Although the mean intake of vitamin 

D was far below the DRI for their age and gender, these findings do not imply 

deficiency, because of the endogenous synthesis of vitamin D in the skin upon 

exposure to sunlight. 
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Figure 5.8 Mean vitamin E intakes of the subjects (n=725) 
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Vitamin E (Tocopherol): Only 40% of the respondents recorded the mean vitamin E 

intakes that are higher than the 67% of the RDA for their age group. The highest 

mean intake (12mg) was found in girls aged 13 and the lowest (6.4mg) in girls aged 

10 (Figure 5.8). 
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Figure 5.9 Mean vitamin C intakes of the subjects (n=725) 
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Vitamin C (Ascorbic acid): Only 27% of the entire sample had vitamin C intakes 

that were above 67% of the RDA for their age, the other 73% had their intake below 

this cut-off point. The highest mean intake (84mg) was found in 15 year old girls and 

a very low mean intake (27mg) was found in boys aged 12 years (Figure 5.9). 

Thiamin: The general intake of thiamin was satisfactory with 77% above the 

recommendation ( 67%) of the RDA for gender and age. The mean intake was almost 

the same for all the age and genders groups (Table 5.5). 

Riboflavin: Most (71 %) of the respondents recorded a riboflavin intake that is well 

above the recommendation (67%) of the DRI for age and gender (Table 5.5). 

Niacin: The mean intake of niacin was the highest relative to the recommendation of 

all the nutrients analyzed with 93% of the children's intake being above the 67% of 

the DRI for age and gender. 

Vitamin B6: Two thirds ( 67%) of the children' s vitamin B6 intakes were higher than 

the RDA for their age or gender. The recording for the mean intake was almost the 

same for all the age groups and gender (Table 5.5). 

(I) 
~ 
co -C: 

"O -·- >,. () co 
co "O 
() -
·- C) - ::I o--C: 
co 
(I) 

E 

400 

350 

300 

250 

200 

150 

100 

50 

0 
10 yrs 11 yrs 12 yrs 13 yrs 14yrs 15 yrs 

Age 

Figure 5.10 The mean folic acid intakes of the subjects (n=725) 
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Folic acid (Folate): The folic acid intakes of most of the subjects were far below their 

DRl for their age and gender, with the highest mean intake (195µg) recorded in boys 

aged 13 and the lowest mean intake (146µg) recorded in girls aged 15 (Figure 5.10). 
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Figure 5.11 The mean Vitamin B12 intake of the subjects (n=725) 
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Vitamin B12 (Cobalamin): The intake of vitamin B 12 had 69% of the children 

above the DRl for their age, with the highest mean intake recorded in boys aged 11 

and 15 years and the lowest mean intake found in boys aged 10 years (Figure 5 .11 ). 

Biotin: The mean biotin intake was consistently and markedly lower than the RDA in 

all age groups and genders, with the highest mean intake (25µg) found in girls aged 

11 and the lowest mean intake (13µg) found in boys aged 10 years (Table 6.5). 

Pantothenic acid: The mean pantothenic acid intake was generally lower than the 

RDA in all age groups except in boys aged 13 & 14 who recorded the highest mean 

intake. The lowest mean intake was found in girls aged 14 years (Table 5.5). 
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5. 5. 2. 2 Minerals and trace elements 
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Figure 5.12 The mean calcium intake of the subjects (n=725) 

□ boys 
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Calcium: A great majority of children consumed a diet deficient in calcium to meet 

the requirements. Most (89%) had calcium intakes that were below the DRI for their 

age and gender. The highest mean intake (553mg) found in boys aged 14 was far 

below the DRI for their age and the lowest mean intake ( 414mg) found in girls aged 

11 years (figure 5 .12). 

Phosphorus: The mean phosphorus intake of all the gender and age groups were 

below the recommended level (DRI) with the highest mean intake (1035mg) recorded 

in boys aged 14 and the lowest mean intake (814mg) in girls aged 14 years (Table 

5.5). 

Iron: Mean iron intakes were consistently lower than the RDA in all age groups and 

genders with the highest mean intake (10mg) recorded in boys aged 12, 13, and 14 

and the lowest mean intake found (7mg) in girls aged 14 years (Table 5.5). 

Zinc: Of the respondents 61 % had zinc intakes that were less than 67% the RDA for 

age. Similar to iron, the mean zinc intake was inadequate in all groups and genders, 
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with the highest recording ( 10mg) found in boys aged 14 and the lowest recording 

found in boys aged 10,and girls of all groups (Table 5.5). 
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Figure 5.13 The mean magnesium intake 
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Magnesium: The findings on magnesium intake indicated that the intake was 

adequate in the majority of the younger children with 61 % of their intakes being 

above the RDA for age. The analysis indicated the highest mean magnesium intake 

(262mg) in boys, aged 13 and the lowest intake (202mg) in girls aged 14 years. 
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5.6 COMPARISON OF THE FOOD INTAKES OF 
THE SUBJECTS WITH THE SAFBDGs 

The findings of the present study indicate poor compliance with the South African 

food based dietary guidelines. 

"Enjoy a variety of food" 

The top 10 foods most frequently consumed by the subjects included only starchy 

foods, sugar, margarine, cold drink, milk, chicken and beef. The majority of the 

subjects did not consume fruits and vegetables (see table 5.2). As indicated in chapter 

2, the major limitation to the implementation of this guideline is severe financial 

constraints. It is therefore assumed that only a small percentage that is from high and 

middle income families complied with this guideline. The subjects from low income 

families, which constitute the highest percent ( 68. 7%) as indicted in section 5 .1, were 

limited to staple meals of porridge with sauce/stew or milk. 

"Be active" 

In entire multi-disciplinary this study, the children's activity patterns were 

inv~stigated, but the final data were not available at the time of preparation of this 

report:. This study was mainly focused on the dietary intakes and comparison with 

physical activity data were not done. 

"Make starchy food the basis of most meals" 

The participants consumed a variety of starchy foods in the form of maize-meal, white 

rice, white and brown bread, potatoes and fat cakes (see table 5.2). The staple starchy 

food of preference was maize-meal porridge in various forms. This was rated the third 

most frequently eaten food item and was consumed by 54% of the children and the 

mean daily intake was 611.3g. About 34% of the children consumed white rice as 
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their staple starchy food (See table 5.2). Most children (60%) preferred white bread to 

brown bread (35%). White bread was rated the fourth most frequently consumed food 

item consumed, whereas brown bread was rated number 10 on the list of foods most 

frequently eaten. 

Potatoes (baked, boiled or mashed) were consumed by 25% of the children and was 

rated number 13 on the list of most frequently eaten food items, whereas 14% 

consumed french fried potato chips which was rated number 20 on the list of foods 

. most frequently eaten. Of the respondents, 7% ate fat cakes, which were rated number 

26 on the list. 

From the above analysis, it is clear that most subjects make starchy food the basis of 

most meals. 

"Eat plenty of fruit and vegetable everyday" 

The children's consumption of fruits and vegetables was very limited. Only 18% 

consumed fruit in the form of fruit juice and it was rated number 16 on the list of 

foods most frequently eaten (see table 5.2). Tomato and onion stew was rated number 

21 on the list and was consumed by 12% of the children. Apples were consumed by 

only 11 % of the children. The possibility of the percentages overlapping makes the . 
percentage of the children who did not eat any fruit or vegetable even higher. This 

indicates that the children did not eat plenty of fruit and vegetable as the guideline 

suggests. 

"Eat dry beans, peas, lentils and Soya often" 

About 11 % of the children consumed peanut butter, which was rated number 24 on 

the list of the foods most frequently eaten (Table 5.2). Only 14 boys and 20 girls (total 

34, 4.7%) ate legumes on the day prior to the study. This strongly suggests that the 

children did not comply with this guideline. 
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"Food from animals can be eaten every day" 

A large number of participants (71 %) consumed milk (whole, skim, or 2% fat), and it 

was rated second on the list of foods most frequently eaten (Table 5.2). This high 

consumption of milk comes as no surprise because of the importance attached to milk 

in the Tswana eating pattern. The Tswana children comprise the majority (53.4%) of 

the children in this study. Chicken was rated number 8 on the list of foods most 

frequently eaten, and was consumed by 40% of the children. The consumption of 

chicken was high among boys (88.3g/day) as compared to girls (60.9g/day). About 

39% of the children ate beef, which was rated number 9 on the list. Like chicken, the 

beef consumption was high among boys (110.4g/d) and girls consumed a mean of 

83.2g per day. Polony was consumed by 17% of the children, cheese consumed by 

15% and eggs consumed by 14% of the children (see table 5.2). Even in this case, the 

possibility of percentages overlapping cannot be overlooked. 

"Use fat sparingly" 

Of the children, 48% consumed margarine (all brands), which, was rated number 5 on 

the list of the foods most frequently eaten. Other than the margarine consumed by the 

children, fats were also found in other food cooked with addition of cooking oil, 

cooking fat or other forms of fat. These foods include chicken, beef, French fried 

potato chips, tomato and onion stew and fat cakes. The addition of fat during food 

preparation is of great concern. Although only 7.3 % of the children ate fat cakes, the 

amount of the fat cakes reported to be eaten on the day of the recall was fairly high 

(237.6g). The mean amount eaten by girls was more than that eaten by boys (251.9g/d 

compared to 220.4g/d). The mean fat intake of the boys ranged from 55.6 to 75g per 

day, while the mean intake for girls ranged from 53 to 60g per day (Table 5.4). These 

fat intakes represent 27 .1 % to 30.3% of the mean energy intakes for the boys and 29% 

to 30% for the girls. This indicates that about 48% of the children did not consume fat 

sparingly, with the boys slightly higher than the cut-off point, which is 30% of 

energy. 
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"Use salt sparingly" 

Although salt was used in cooking to enhance the flavour of food, it was not measured 

as a food item. A low percentage (24%) of the children consumed savoury snacks, 

which contained salt. This shows a low preference of salty snacks by the children. 

"If you drink alcohol, drink sparingly" 

None of the children reported drinking alcohol. 

"Eat healthier snacks" 

Low percentage (24%) of the children consumed savoury snacks (potato crisp and 

maize fried snacks), which, were rated number 14 on the list of foods most frequently 

eaten. In most instances, children who purchased snacks, also bought toffees, which 

were consumed by 11.2% of the children and were rated number 22 on the list (see 

table 5.2). This increases the possibility of percentage overlapping. Atchaar was 

consumed by 9% of the children. The most nutritious snack consumed were apples 

consumed by only 11.0% of the children. The children who ate snacks did not 

consume healthier snacks as recommended by this guideline. 

The statistical analysis of reproducibility of this method tested in the 289 subjects, 

which comprises 40% of the study population, detected no significance difference 

between mean nutrients intakes of the subject on both occasions (See table 5.1). The 

findings indicate that the children do not comply with the SAFBDGs. 

78 



5. 7DISCUSSION 

The majority of children consumed diets with adequate energy, but the diets were of 

poor nutrient density to meet their nutrient requirement. The mean intakes of the 

following nutrients were less than the recommended level. 

Calcium 

Iron 

Phosphorus 

Magnesium (For 14 and 15 years old children only) 

Zinc 

Copper 

Folic acid 

Vitamin A 

Ascorbic acid 

Pantothenic acid 

Biotin 

Vitamin D 

Vitamin E 

Although the mean intakes of all of the above mentioned nutrients were below the 

recommended level, mean intakes of calcium and vitamin A were far lower, 

approximately less than half the recommended level. For instance, the highest mean 

calcium intake recorded was 553mg whereas the recommended level is 1300mg for 

all the age groups and genders, and the highest mean vitamin A intake recorded was 

64 7RE when the recommended level for girls of all age groups is 800RE, and 1 000RE 

for boys of all age gro 1:1!Js. 1 uis situation is similar in most other countries. In the 

Czech Republic, there was a recent reduction of the intakes of calcium, vitamin A and 

persisting low intakes of vitamin C among adolescents (Parizkova, 2000). Although 

intakes of most micronutrients in European girls and boys appear adequate as 

compared to recommendations, calcium and iron intakes were low in varying 
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proportions of males and females (Belton et al., 1997). According to French 

recommendations (15 mg/din boys and 18mg/d in girls) intakes of iron were below 

recommendations in 50% of boys and 80% of girls (Dupin et al., 1992). 

All the children in the present study had mean protein intakes that were well above 

the recommended dietary allowance. About 92% of the children had more than 50% 

of mean protein intakes from animal products. This really boosts the quality of protein 

the children consumed. This is similar to the Western European adolescents' 

consumption, which was high, both in absolute value and percentage of the daily 

energy (Rolland-Cachera et al. , 2000). A survey of 193 Swiss adolescents (9- l 9y old) 

carried out to investigate the effect of puberty on dietary habits and findings indicated 

that _the protein intake was higher than recommendations and mostly from animal 

origin (Clavien et al. , 1996). In the present study, about 60% of the children also had 

mean riboflavin intakes that are above the recommended level. The mean intakes of 

thiamin and niacin of all the children were just at the cut-off point of the RDA for 

their age and gender. 

Out of all the nutrients analyzed, the girls aged 14 years were found to have the 

highest percentage (58%) of the lowest mean intakes whereas the boys aged 14 years 

were found to have the highest percentage (42%) of the highest mean intakes. The 14 

and 15 years old girls ' low intake of iron is of great concern since they loose iron with 

the blood during their monthly menstrual period. If not replaced, the iron deficiency 

may manifest itself ultimately by the development of anemia (hypochromic 

microcytic anemia), which is corrected by giving diets rich in absorbable iron and by 

providing supplements in the form of ferrous sulfate or ferrous gluconate (Marlin & 

Arlin, 1992). Iron deficiency can also be aggravated by diets that are poorly balanced, 

containing insufficient iron, protein, folate, and vitamin C, which is evident in the 

children of this study. The low intakes of some important nutrients such as calcium, 

iron, phosphorus, folic acid, vitamin A, C and D as indicated earlier in this discussion, 

put the children not only at risk for iron deficiency, but also for other nutrition related 

problems, since these nutrients are mostly needed during these years of growth spurt. 
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On the comparison of food intake and the SAFBDGs, when analyzing the starchy 

food consumed by the children, one should not overlook the fact that overlapping of 

these percentages is a great possibility. Some children could have consumed more 

than one of the starchy foods mentioned above. Some children could have eaten both 

porridge and rice on the day of the recall. Others could have eaten both white and 

brown bread as well as the fat cakes. There is also a possibility of some children 

having consumed all of the above mentioned starchy food, since there is a small 

percentage of the children who come from high income families who could afford to 

have all the food on their table. Based on this discussion, one can conclude by saying 

the participants complied with this guideline. 

The fact that food of animal origin are relatively expensive, lead to an assumption that 

food like chicken, beef and cheese could have been consumed by a very small 

percentage of the children from high income families. Based on the possibility of 

overlapping of percentages and the assumption made above, one can conclude that 

only a small portion of the subjects complied with this guideline. 

Based on the findings, one can conclude by saying that the findings partially support 

the hypothesis that was formulated in chapter 1 which says "The dietary intake of the 

children aged 10-15 years in the North West Province does not comply with the South 

African food based dietary guidelines". 

5. 8 RECOMMENDATIONS 

The findings indicate clearly that most children had intakes of some of the important 

nutrients below the recommended level, for example, vitamin A, vitamin C, calcium 

and iron. Therefore, one would recommend the following: -

► Nutrition information should be provided to the school children through nutrition 

education programmes. This learning should be made formal by being included in 

the school curriculum. This will help to promote positive attitudes about nutritious 

foods. These programs should highlight certain aspects such as the importance of 
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brown bread over white bread, and encouragmg the change of the current 

prevailing consumption pattern including the improvement of the nutrient density 

of the children's diet and increased consumption of fruits and vegetables. Parental 

involvement in nutrition education projects can also produce positive outcomes, 

with subsequent carryover into the home. 

► Tuck-shops at schools should be monitored regularly in order to ensure that 

healthy and nutritious snacks are sold to those children who bring money to 

school. Instead of selling sweets, different fruits can be sold. This will help 

increase the vitamin intakes of the children. 

► If the schools are involved in school nutrition programmes, the current menus of 

the these should be reviewed with a view to improving dietary variety and the 

quality of the foods used. These food should preferably be selected from the food 

groups in which the children in this study had low intakes, this include fruits and 

vegetables. 

► Primary school nutrition programmes should be introduced to the schools that 

presently do not have one. This will help to improve the dietary intake of the 

children from low income families who might sometimes go to school without any 

meal at all. 

► Families should be encouraged, when appropriate to grow their own vegetable 

gardens. This will ensure that the children would have their vitamin sources 

readily available. 

► ;_fhe key findings of this study need to be widely disseminated to the public and 

health care workers in order to increase awareness of the level and the nature of 

food and nutrient insecurity together with its effect on the health and the well 

being of the children in the North West province of South Africa. 
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24-HOUR RECALL 

Subject number: ___ _ Interviewer: --------

School : Date : I I 200 
------------------

Tick what the da was esterda : 
Sunday Monday Tuesday Wednesday Thursday Friday 

Would you describe the food that you ate yesterday as typical of your habitual food 
intake? 

I Yes I l I No I 2 

I want to find out about everything you ate or drank yesterday, including water or food 
you pick from the veld . Please tell me everything you ate from the time you woke up to 
the time you went to sleep. I will also ask you where you ate the food and how much you 
ate. 

Time Place (Home, Description of food and preparation Amount Amount in Code 
(approxi school , etc) method g (office (office use 
mately) use only) only) 

From waking up to going to school, or starting day' s activities 

. 

During the morning at school or at home 
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I ,I 

Potchefstroomse U n.iversiteit 
v1r Christelike Hoer Onderwys 

1 Subject number 
2 Date 
3 Place and region 
Interviewer 

Home address 
4 Stratum of urbanisation: 

{C/assifv stratum of urbanisation) 

Rural• 1 
Informal town 2 
Urban 3 

'Rural = tribal land, farm schools; informal town = corrugated iron house; urban = formal town/city 

1 s Gender 

6Age 
Date of birth for control ur oses, do not code D M 

7 First Language 

8 Second Language 

9 Do you receive treatment for any chronic disease? 

10 If yes - what disease? 
11 Girls only: Have you started menstruating Yes 1 
(seeing periods) yet? 
If ves, at what age (year)? 

I Male 
~emale 

y 

Setswana 
Afrikaans 
Enolish 
Xhosa 
Zulu 
Other: 

Setswana 
Afrikaans 
Enolish 
Xhosa 
Zulu 
Other: 
I Yes 
[ No 

_I No 2 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 
1 
2 

12 Do you take snuff? Yes 1 
No 2 

13 Do you smoke? Yes 1 
No 2 

14 If no - have you smoked regularly before? Yes 1 
No 2 

15 If yes -what do you smoke? Cioarettes 1 
T obacco/oioe 2 
Other: 3 

If other - describe 
16 How much do you smoke? per day I I 

per week I I 

17 For how long have you been smoking (years) I I 

18 Calculate pack years r--
19 In which grade are you this year? Grade 1-3 1 

Grade 4 2 
Grade 5 3 
Grade 6 4 
Grade 7 5 
Grade 8 6 
Grade 9 7 

20 Does any member of your household have the Yes 
Ri ht to use an ro e house/flaVroom as his/her own? No 2 

I 21 What type of property? 

22 Please name the members of your household 
Member Age Education (grade passed) Present iob 



I 23 Who is the breadwinner in your home? 

24 Does he/she have a job at the moment? Yes 
No 2 

33 What type of stove do you have? None 
Coal/wood 2 

. Gas or arrafin 3 

25 If yes :... what kind of job? Doctor/nurse/teacher/professional 1 
Electric 4 

Business/taxi/self employed formal 2 
TypisVassistanVoffice work 3 

34 What type of fridge do you have? None 1 
Parraffin 2 

Domestic worker/oarden/contract 4 -. ~- ~ UJ -·- -3-
- Hawker/car wasfiefflnformar sector •=5 

Electric 4 

26 On which days of the week does he/she work? 
35 Do you watch television every week? Yes 

No 2 
2 

Full time 5-6 da s/week 3 36 Do you listen to the radio every week? Yes 
No 2 

27 Does someone in your household receive any additional pensions? . Yes 1 37 Do you have a computer in your home? Yes 1 
No 2 No 2 

38 If yes, do you play/work on the computer on most days? Yes 1 
No 2 

28 What type or house do you live in? 
··- . 

Traditional hut 1 
Mokuku 2 

39 If yes, how many hours do you play/work on the computer on most ... .. .... ....... hour 
days? 

Brick house 3 
Other 4 

Soecifv other 
40 Does your school week include a physical activity/training period ? Yes 1 

1--=-=-----...J.....'--i 
No 2 

29 Do you share a toilet with other households? Yes 
No 2 

30 What type of toilet do you have? None 1 
Communal 2 
Bucket system 3 
Outside pit toilet 4 
Outside chemical 5 
Outside water flush 6 

.-
Inside water flush 7 

31 Where do you get your drinking water from? Fountain, river 1 
Communal tao 2 
Tap on premises 3 

. Tap in house 4 
Other 5 

If other specify ' 

I ' 
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THUSA BANA PROJECT: INFORMATION ON THE STUDY 
THE PRPOJECT HAS BEEN APPROVED BY THE ETHICS COMMITTEE OF THE PU FOR 
CHE. ETHICS COMMITTEE NUMBER (OOM-10) 
I CONFIRM THAT: 
It has been explained to me, that: 
1. The purpose of the research study is to collect information on the problem of overweight 

and obesity among schoolchildren aged 10-15 years in the North West Province of South 
Africa. 

2. I have been told that the researchers will obtain anthropometric variables of a random 
sample of children aged 10-15 years .., 

3. The participant will be weighed and his/her height as well as circumferences and 
skinfolds of his/her arm will be measured without causing any pain to the child. For 
those measurements boys ana girls in separate groups will be asked to undress in privacy 
of a class-room, because some measurements must be taken with the children dressed in 
underwear only. The different age groups will be measured separately. The researchers 
and fieldworkers will work in a professional way, not to embarrass the children. 

4. Appropriate methodology to classify overweight and obesity in these age groups will be 
developed 

5. The prevalence of obesity in children in the North West Province will be determined 
'- . 

6. The anthropometry of the different ethnic groups will be compared 
7. The relationship between body mass index ard adiposity in stunted children (low-height­

for-age) will be determined 
8. The role of dietary practices in the developm_ent of overweight and obesity will be 

determined 
9. The role of physical activity levels and patterns in the development of obesity 
10. Influences of ethnicity and urbanisation on the causative factors of overweight and 

obesity will be determined 
11. Knowledge regarding overweight and obesity in these age groups will be measured 
12. The general health status of obese children with controls, regarding absence from school 

due to illness will be compared 
13. Guidelines for appropriate, culture sensitive, practical and sustainable intervention 

programmes for these age groups will be developed 
14. I have also been told that this research is being done for the benefit of the children, and 

that 1200 children will take part in this study 
15. It was also explained to me that the information I will give shall be kept confidential, but 

that it will be used anonymously for making known the findings to other scientist 
16. It was also clearly explained to me that I can refuse to participate in this research study 

or I can stop answering the questions at any time during the interview 
The information in this consent form was explained to me by _______ (name of 
interviewer) in _______ (languagt:) and I confirm that I have a good command in 
this language and understood the explanations, OR it • was translated to me 
by ______ (Name of translator) in my language _______ . I was also 
given the opportunity to ask questions on things I did not understand clearly. 

I the participant (child) hereby agree voluntarily to take part in this research 
survey. 

Signed/confirmed at. _____________ on _______ 2000 

Witness __________ _ 

Participant's/representative of participant (parent)_, ·--------'----
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\ • DEPARTMENT OF EDUCATION 

I NORTH WEST PROVINCE 

PR1v,..rE: 8;.c X2044, MMAs.-.n--.o. 27.JS • DR .JAl~Es MoRo= DRtvE , 
GAAoN• BUIL0INC, P~ONE'. (01401 e7:342B FAX (0 I "10) 87377S 

ENOUIRIE:S : M J VAN Zn. 
Tul. . No . : 0 I 8 2998 1 5 1 
F'bX Ne.: 0 I B 29321 60 

Dr H.S. Kruger 
Potchefstroom University 
Private Bag X6001 

' . 

POTCHEFSTROOM 
2520 

13 January 2000 

Dear Dr. Kruger, 

PERMISSION FOR RESEARCH PROJECT 

i . Your letter, dated 24 November 1999, on the above matter, refers . 

2. This is to inform you that the North West Education Department supports the 
Thusabana Study Project and that you have permission to enter schools in the 
North West Provence included in your random sample for the purposes of the 
above research project 

3. 'Please allow me to remind you that learners can only participate on a voluntary 
basis with the consent of the parents/ Guardians of the child and that the North 
West Education Department cannot be held liable for any legal action which is 
the direct result of this research project. 

I wish you the very best with the Thusabana Study Project and are looking forward to 
feedback on the results/ outcome of your research. 

R GENERAL : NWED 
DOKJ3'\ 
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THUSA BANA PROJE.CT 

Subject name: ________ No: ___ Gender: __ 

STATION 

STATION 1 . 

STATION 2 
STATION 3 
STATION 4 
STATION 5 • 

STATION 6 
STATION 7 
STATION 8 

STATION 9 
STATION 10 

; i '.:'' 
,I!'.,··{".~. . 

BACKTO -. 
STATION 1 

ACTIVITY 

BLOOD PRESSURE 
ANTHROPOMETRY 

CHECK 
CONTROL 

ANTHROPOMETRY: CLOTHING · • 
PSYCHOLOGICAL 

UESTIONNAIRE A . 

MOTOR DEVELOPMENT A 
PSYCHOLOGICAL · 

UESTIONNAIRE 8 . · . ·... ., . .•. . . , · · -

FAMILY CIRCUMSfANCES +· HIV·.,_,.- :>'\:' :: .. -.·. \ .. :,_~: •. -.• 
TRANSMISSION .;_;-::, ~;;-:,~'~;: ~ -r .;:::~t:;:f \~;.: -st~:</;., .,·•:.:-/i:.:. · 

. ·- ; ·._,'( .: ·_..:..:::t.:.;.-\.'· ;:":c":··~;_,. : • , -:-.•• •• 
,' .. ~. .:· ... . . . -

. :_· - • ~~··-: •: •,: • .. :•~ .• ~<>\/ •~.; . : ~--• •l,. • -,•. >.° •;~ ;•;/ . :. 

·:· ., • ·_ • .. \ ·~' :.::~·-- -SIGNATURE ;_ .;·. 
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