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ABSTRACT  

Introduction: The prevalence of infant, childhood and adolescent obesity is increasing globally.  

In South Africa, 20.5% of children aged two to five years are overweight or obese and regional 

and international comparisons show that South African children at pre-school age have a major 

problem with overweight and obesity. Obesity is associated with numerous diseases such as 

stroke and high blood pressure.  Little is known about childhood nutritional intakes in the age 

group of two to five-year olds.  Diet, especially the consumption of processed foods, plays an 

important role in childhood obesity.   

Objectives: The aim of this research was to determine the healthiness of frequently consumed 

processed foods of children aged two to five years.  Specific objectives included (i) determining 

which processed foods were frequently consumed by children in this age group and (ii) 

determining the healthiness of these frequently consumed processed foods by means of nutrient 

profiling.  

Methods: Twenty-four-hour dietary recall (24HDRs) interviews were conducted to assist with 

compiling a food frequency questionnaire (FFQ) to determine the consumption of specifically 

processed food by the study population.  Parents and caregivers of children aged two to five years 

were recruited through early childhood development centres.  The children’s processed food 

consumption was captured using the newly developed FFQ.  The most frequently consumed 

processed foods were then identified and assessed for healthiness using the South African 

nutrient profiling model. 

Results: In this study, 51 participants partook in the 24HDRs and 119 participants volunteered to 

take part in completing the FFQ.  Sixteen processed foods were identified as being most 

frequently consumed by the children aged two to five years.  These foods (listed form most to 

least frequently consumed) were brown bread, crisps, macaroni, Viennas, strawberry yogurt, tub-

margarine, soft sweets, chocolate muffins, chocolates, vanilla ice cream, hard sweets, polony, 

cola carbonated drinks, apricot jam, breakfast cereal (high in fibre) and take aways.  Eleven (11) 

of these 16 processed foods (68.75%) were classified by the South African nutrient profiling model 

as less healthy. 

Conclusions: Most of the processed foods consumed by children aged two to five years in this 

sample study were less healthy.  The foods identified as unhealthy had a high fat and/or salt 

and/or sugar content.  It is recommended that further research should be done to determine the 

energy contribution of processed foods to children aged two to five years’ diet to link childhood 

obesity with processed food consumption.  What is more, priority should be given to the education 
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of parents and caregivers regarding healthier food choices for their children using the South 

African Food-Based Dietary Guidelines. 

Keywords: processed food, child obesity, healthiness, FFQ, South African nutrient profiling 

model  
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CHAPTER 1:  INTRODUCTION 

1.1 Background and rationale for the study 

The World Health Organisation (WHO) has reported that non-communicable diseases (NCDs) 

such as cardiovascular diseases (CVDs) are responsible for the deaths of 38 million people 

globally each year and unhealthy diets have been listed as a risk factor for developing NCDs 

(WHOa, 2015).  Obesity associated NCDs could be the cause of seven out of every ten deaths 

by 2020 (Boutayeb, 2010) and is associated with increased CVD incidences, morbidity and 

decreased life expectancy (Chang et al., 2013). Over the past two decades, obesity has become 

a global epidemic affecting both paediatric and adult populations (Mandviwala et al., 2016). 

Beaglehole and colleagues (2013) reported that risk factors causing NCDs begin in childhood. 

Childhood obesity is reported by the WHO as one of the most serious public health challenges 

that the 21st century has to face with over 42 million overweight children aged two to five years 

globally (WHO, 2016). 

In the South African context overweight and obesity in children and adolescents are also on the 

increase (Shisana et al., 2013).  The South African National Health and Nutrition Examination 

Survey (SANHANES-I) reported that in 2012 the prevalence of overweight children between the 

ages of two to five years increased from 10.6% in 2005 (Labadarios et al., 2005) to 18.1% 

(Shisana et al., 2013).  The SANHANES-I also reported that between infants, children and 

adolescents, children aged two to five years had the highest prevalence of overweight and obesity 

for both male and female populations (Shisana et al., 2013).  Due to the dramatic increase in 

obesity in South Africa, the South African Department of Health (SADoH) developed the National 

Strategy for the Prevention and Control of Obesity, singling out childhood obesity as a specific 

area of focus.  One major driver of weight gain identified by this strategy is the excess 

consumption of sugar sweetened beverages and energy dense foods (SADoH, 2015).  The 

strategy set out numerous goals for tackling obesity with goal four aiming to support obesity 

prevention in early childhood (DOH, 2015) 

If not prevented the consequences of childhood obesity can have both short and long-term health 

consequences such as CVDs and musculoskeletal disorders (Reilly & Kelly, 2011). There has 

also been a rapid increase in the development of obesity-associated type II diabetes mellitus 

(Hannon et al., 2005). Obese and overweight children often have lower mean scores of quality of 

life combined with social discrimination, depression and low self-esteem (Lobstein et al., 2015).  

Home environments have, in many ways, a significant role to play in the prevalence of childhood 

overweight and obesity (Rossouw et al., 2012) as social and cultural messages, values and 

culture, engagement, beliefs about family and child health and motivation originates from home 
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environments (Lovell, 2016).  Studies have shown that children’s food preferences are mostly for 

less healthy foods and the majority of food choices that children make are less healthy (Monteiro 

et al., 2013; Waddingham et al., 2015). Marketing of food has also shown to have a direct impact 

on children’s food choices as it changed towards high fat, salt and/or sugar foods in response to 

food advertising (Cairns et al., 2013).  

Research has shown that processed foods are often high in fat, sugar and/or salt and that this is 

associated with the development of obesity and diet related NCDs (Monteiro, 2009; WHO, 2003).  

Evidence shows that globally and in South Africa, a shift towards a diet consisting of an increased 

intake of energy dense foods, high in fat, salt and/or sugars and low in vitamins, minerals and 

other healthy micronutrients has been made (DOH, 2015; Monteiro, 2009).  Sales and greater 

accessibility and availability of processed products commonly increase with urbanisation (Feeley 

et al., 2009) as a result of rapid urbanisation, South African children are now raised in an 

environment that encourages weight gain, obesity, CVD, metabolic and other disorders in children 

that continue into adulthood (Rossouw et al., 2012; Swinburn et al., 2011).   

Processed food consumption (high in fat, sugar and/or salt) (Ogimoto et al., 2000; WHO, 2003) 

has proved to be one of the major role players in childhood obesity (Monteiro, 2009).  The 

availability and promotion of commercially-branded processed foods has expanded rapidly during 

the last decade (Lobstein et al., 2015).  Sales of processed foods have increased in parallel with 

the rates of obesity worldwide, particularly in middle-income countries (Monteiro et al., 2013).  

Addressing processed food consumption as one of the causes of obesity may, over time, 

decrease childhood obesity and lead to a healthier society as a whole (Monteiro et al., 2013; 

Sahoo et al., 2015).   

There are numerous ways to assess the healthiness of processed foods. Healthiness can easily 

be determined by the food group that the food is in for example foods that fall into vegetable and 

fruit groups are typically seen as healthy.  Energy density, type of fat and sodium content can also 

be used to classify a food as healthy or unhealthy (Bucher et al., 2015). An easy but effective way 

to assess the healthiness of processed foods is by means of nutrient profiling, defined as the 

science of ranking foods based on their nutrient and energy composition.  This serves as a tool 

to assess the overall healthiness of food products (Scarborough et al., 2007).  South Africa has 

its own validated nutrient profiling model (Wicks, 2012) that will be used to classify the healthiness 

of foods for the purposes of this study. 

Childhood obesity is rapidly increasing in South Africa and can be associated with the 

development of several NCDs, which will have adverse health effects during adulthood.  In this 

context, research has shown three important things:  
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1. Children consume large quantities of processed foods high in fat, sugar and/or salt, but 

information on the type and frequency of processed food consumption of children aged two to five 

years old is scarce. 

2. High sales of processed foods are commonly found in urban areas. 

3. Habits of unhealthy food choices can start in childhood and continue into adulthood. This 

in turn can contribute to the development of CVDs. 

This study will therefore identify the type of processed foods frequently consumed by children 

aged two to five years followed be assessing the overall healthiness of these foods.  Frequently 

consumed foods will be classified as foods consumed more than three times per week (Brekke et 

al., 2007).  Knowing what the overall healthiness is of frequently consumed processed foods by 

children aged two to five years could give new insight as where to target interventions to get 

children to choose and eat more healthy foods.  

1.2 Aim 

The aim of this study was to determine the healthiness of frequently consumed processed foods 

among children aged two to five years attending early childhood development centres in the 

Tlokwe municipality area. 

1.3 Objectives 

I. To develop a Food Frequency Questionnaire (FFQ) from dietary intake data collected by 

means of 24-hour dietary recalls (24HDRs). 

II. To determine what processed foods are frequently consumed by children aged two to five 

years as identified by the FFQ. 

III. To determine the nutrient profiling score and thus the healthiness of the processed foods 

frequently consumed by the children as identified by the FFQ. 

IV. To compare the nutrient content on the packaging of the frequently consumed processed 

foods with the nutrient content of similar foods in the Condensed Food Composition Tables for 

South Africa (Wolmarans et al., 2010). 

1.4 Ethical approval  

The larger study: Processed foods consumed by children in early childhood development centres 

in the North-West Province was approved by the Health Research Ethical Committee (HREC) of 
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the North-West University (NWU), Potchefstroom Campus with the following reference number: 

NWU-00033-17-A1-01 (ANNEXURE IV).  This larger study researched the processed food 

consumed by children aged two to five whilst investigating the sodium content of these foods.  

This Master of Science in Nutrition (M.Sc.) study’s (as a smaller part of the study) approval was 

obtained from the HREC of NWU, Potchefstroom Campus. 

1.5 Structure of this dissertation 

This mini-dissertation is presented in an article format according to the NWU postgraduate manual 

and is divided into five chapters.  With exception to Chapter three, all referencing used in this 

mini-dissertation is in accordance with the NWU Harvard style. 

Chapter 1: This chapter serves as an introductory chapter and briefly explains why this study is 

relevant and of importance to research.  This chapter states the aim and objectives, structure of 

this dissertation and roles of each member in the research team. 

Chapter 2: This chapter comprehensively reviews relevant literature on childhood obesity and the 

contribution processed foods have made to childhood obesity epidemic.  Other topics include a 

global and national perspective on childhood obesity, the consequences of childhood obesity, the 

drivers of childhood obesity and strategies in South Africa to address this epidemic.  Healthiness 

of food is explained and an in-depth view is given of processed foods and its consumption by 

children.  Literature regarding the South African nutrient profiling model and its use as a tool to 

determine healthiness of foods will also be presented in this chapter. 

Chapter 3: Consists of an article with the title: “The healthiness of processed foods consumed by 

children in early childhood development centres in the North-West Province”. This article is for 

submission to the South African Journal of Clinical Nutrition.  Headings, numbering and 

referencing were done according to the guidelines as stipulated by South African Journal of 

Clinical Nutrition (ANNEXURE I). 

Chapter 4: Findings are summarised and the study is concluded.  In this chapter 

recommendations and limitations of this study are also identified. 

Chapter 5:  Gives a reference list of chapters 1, 2 and 4.  The references of chapter 3 are included 

as part of the manuscript for submission.   
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1.6 Research outputs 

An Article titled: The healthiness of processed foods consumed by children in early childhood 

development centres in the North-West Province will be published in the South African Journal of 

Clinical Nutrition. 

Table 1-1: Research team 

Affiliation Name Qualification  Relevant Expertise Role in study  

North-West 
University 

Dr. Tertia van 
Zyl 

PhD Dietetics  Experience in dietary 
assessment 
methodology, (24HDR, 
FFQ), nutrient 
profiling, dietary 
patterns 

Supervisor  

North-West 
University 

Dr. Mariaan 
Wicks 

PhD Dietetics  Experience in nutrient 
profiling  

Co-supervisor 

North-West 
University 

Dr Bianca 
Swanepoel  

PhD Nutrition  Statistics and data 
analysis  

Statistics and data 
analysis  

North-West 
University 

Ms. Nadia 
Theron 

B.Sc. 
Nutrition  

Full time M.Sc. student Recruitment of 
participants, conducting 
24HDR; developing the 
FFQ and conducting the 
FFQ, compiling a list and 
analysis of frequently 
consumed processed 
food and nutrient 
profiling 

North-West 
University 

Ms. Marlise 
Korff 

BSc Nutrition  Full time M.Sc. student Recruitment of 
participants, conducting 
24HDR and FFQ 
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CHAPTER 2:  LITERATURE REVIEW 

2.1 The global perspective on obesity and non-communicable diseases  

Non-communicable diseases (NCDs) such as cardiovascular diseases (CVDs), cancers, chronic 

respiratory disease and diabetes are responsible for the deaths of 38 million people globally each 

year, according to the World Health Organisation (WHO) (WHO, 2015a).  Most of these deaths 

occur in low- and middle-income countries and are largely preventable (Mozaffarian et al., 2015).  

The WHO lists tobacco use, unhealthy diets, physical inactivity and the misuse of alcohol as risk 

factors for the development of NCDs (WHO, 2015a).  The World Health Assembly aims to reduce 

premature mortality from cardiovascular and chronic respiratory disease, cancer and diabetes by 

25% by 2025 (Mathers et al., 2008).  The WHO has also put numerous programmes into place to 

tackle NCDs which has started in 2015.  Together with this, the WHO also aims to support the 

development of guidelines on the clinical management of major NCDs, including screening 

protocols and management guidelines for major NCDs such as diabetes, hypertension and stroke 

(WHO, 2015a).   

It is now estimated that NCDs that are obesity-associated could be the cause of seven out of 

every ten deaths by 2020 (Boutayeb, 2010).  Obesity is associated with an increase in the 

incidence of CVDs and morbidity; it also decreases life expectancy in populations (Chang et al., 

2013).  Globally, 1.9 billion people are overweight and 600 million people are obese, with the 

prevalence of overweight and obesity increasing in almost all countries (WHO, 2013).  Even 

though mortality and morbidity from NCDs occur mainly during adulthood, exposures to pertinent 

risk factors that cause NCDs begin in childhood (Beaglehole et al., 2013).  The WHO states that 

childhood obesity and overweight is one of the most serious public health challenges that the 

world has to face in the 21st century.  In 2015, the number of overweight children under the age 

of five years was estimated to be over 42 million globally. Almost half of all overweight children 

under five years lived in Asia and one quarter lived in Africa (WHO, 2016).   

2.2 NCDs and obesity in South Africa  

In South Africa, NCDs and injuries account for 49% of mortalities and two out of five deaths in 

South Africa are attributed to NCDs.  Of these deaths, 40% among men and 29% among woman 

were premature (WHO, 2013).  NCDs affect a great number of those considered eligible to work 

and thus influence the workforce and productivity in South Africa (Bradshaw et al., 2011). There 

should be a focus on lowering the incidence of NCDs as the health of South Africans will have an 

effect on the economic development of the country.  Diabetes, stroke and coronary heart disease 

have caused a collected loss of R1 trillion to South Africa’s gross domestic product and therefor 
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decreasing premature deaths from NCDs is part of the Post-2015 Sustainable Development 

Agenda. (Bates-Eamer et al., 2012; Hofman, 2014). 

The South African Department of Health (SADoH) states that all available data show that South 

Africa is facing a double burden of disease: infectious diseases and under-nutrition are highly 

prevalent while NCD risk factors such as overweight and obesity are rapidly increasing (SADoH, 

2015).  In South Africa, the prevalence of overweight and obesity has increased since 1998.  

Looking at body mass index (BMI), 68% of women and 31% of men are overweight or obese with 

one in five women reported to have a BMI ≥ 35.0, categorizing them as severely obese (NDoH, 

2017).  A longitudinal study conducted from 2008 to 2012 by Cois and Day (2015) among 10 000 

South Africans found that the rate of change in BMI during the period of the study was +1.57 

kg/m2 (95 % CI: 0.93 −2.22) per decade.  This change in BMI was found to be higher among 

women than men and the study concluded that there is still a strong positive trend in the increase 

of BMI in the South African population and that obesity prevalence is likely to increase.  Over the 

past two decades, obesity has become a global epidemic, affecting both paediatric and adult 

populations (Mandviwala et al., 2016).  The number of overweight and obese children and 

adolescents is rising in South Africa, there is however a difference in prevalence between age 

groups, genders and population groups (Shisana et al., 2013). 

2.2.1 Obesity in urban settings and urbanisation  

In the South African context, where shifts have been made away from a traditional diet to a 

Western diet (which is commonly high in fat and sugar), a higher prevalence of obesity is seen in 

urban populations (Bourne et al., 2002; Rossouw et al., 2012).  A South African study which 

analysed the mean BMI of 28247 individuals (with children and adolescents included as 

participants) found that urban residents and women have a higher risk of becoming overweight 

or obese and that their risk is on the rise (Sartorius et al., 2017). Sales and greater availability 

and accessibility of processed products, commonly high in fat, sugar and/or salt (Monteiro, 2009), 

also seem to increase with urbanisation (Feeley et al., 2009).  Puoane et al. (2002) established 

that the increasing rate of urbanisation among the African population in South Africa has a great 

impact on levels of obesity.  As a result of rapid acculturation and urbanisation, South African 

children are now raised in an environment that encourages and predisposes the child to weight 

gain, obesity, CVD and metabolic and other disorders in adulthood. (Rossouw et al., 2012; 

Swinburn et al., 2011).   

2.3 A wider perspective on childhood obesity 

The prevalence of children who are overweight and obese has substantially increased.  In 2013, 

the global estimation stood at over 42 million children under the age of five years, and almost 31 
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million of these children lived in developing countries (Rossouw et al., 2012).  In a globally pooled 

analysis of 2416 population-based measurement studies (using height and weight) in 128.9 

million children, adolescents, and adults, it was found that, from 1975 to 2016, the age 

standardised prevalence of obesity in children and adolescents was estimated to be the largest 

in Southern Africa and increased about 400% per decade (Abarca-Gómez et al., 2017).  There 

has been little progress with varying results in addressing childhood obesity (WHO, 2016); what 

is more, childhood obesity is a strong predictor of adult obesity (Freedman et al., 2004; Puhl & 

Latner, 2007; WHO, 2013).  Obesity is the result of various complex factors such as biological, 

behavioural, economic, social and environmental interactions that promote a positive energy 

balance (Hill, 2006).  Children who are obese have a significantly lower quality of life due to 

physical and psychological problems which can affect a child’s immediate health, mental state 

and educational attainment (Bradshaw et al., 2007; WHO, 2016).   

2.3.1 Childhood obesity in South Africa 

A 2009 study done in the rural districts of the Eastern Cape and KwaZulu-Natal found that 16 – 

18% of children between the ages of 0 to 59 months were overweight in these two provinces 

(Smuts et al., 2008).  A systematic review done by Bradshaw and colleagues (2007) found that 

numerous dietary surveys conducted in South Africa suggest that patterns of unhealthy eating, 

which can lead to CVDs, are already present in South African youth and children.  These findings 

were reflected five years later when The South African National Health and Nutrition Examination 

Survey (SANHANES-I) reported that the prevalence of overweight children between the ages of 

two to five years increased from 10.6% in 2005 to 18.1% in 2012 (Table 2-1) (Shisana et al., 

2013).  The SADoH confirmed in 2015 that there was an increase in the prevalence of overweight 

and obesity in South African children (SADoH, 2015). 

2.3.2 Children aged two to five years as a target population 

The WHO has reported that the prevalence of infant, childhood and adolescent obesity is rising 

globally (WHO, 2016).  Little is known about childhood dietary intakes in the age group of two to 

five years.  The SANHANES-I reported that 20.5% of children aged two to five years were 

overweight or obese (Shisana et al., 2014) and the HSRC concluded that regional and 

international comparisons show that South African pre-school children have a major problem with 

overweight and obesity (Shisana et al., 2014).  Table 2-1 (adapted from the SANHANES-I) 

provides evidence that, in 2012, the prevalence of obesity and overweight was the highest for 

both male and female children in the age group of two to five years. 
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Table 2-1: Percentage of overweight or obese South African male and female 

participants aged two to fourteen in 2012, as adapted from the 

SANHANES-I (Shisana et al., 2014). 

Age Gender Overweight % Obese % 

2-5 years Male 17.5 4.4 

Female 18.9 4.9 

6-9 years Male 4.5 2.7 

Female 12.3 4.1 

10-14 years Male 7.5 2.7 

Female 16.7 5.6 

 

2.4 National Strategy for the Prevention and Control of Obesity in South Africa 2015 

In acknowledgement of the ever-growing obesity epidemic, the SADoH strategized a control and 

prevention plan for combating obesity in South Africa; this is known as the National Strategy for 

the Prevention and Control of Obesity in South Africa (SADoH, 2015).  One of the major concerns 

highlighted the strategy was that South Africans consume diets low in fruits and vegetables and 

high in fat and/or sugar.  The strategy aims to “reform obesogenic environments and enablers for 

these environments, while enhancing opportunities for healthy food options”.  Goal four of the 

strategy aims to support obesity prevention in early childhood (12 years and under).  Childhood 

obesity was also singled out as a specific area of focus with one major driver of weight gain 

identified by the strategy as the excess consumption of sugar-sweetened beverages and energy-

dense foods (SADoH, 2015).  Goal two of the strategy is to “create an enabling environment that 

supports availability of and accessibility to healthy food choices in various settings.  Table 2-2 

outlines objectives and activities that were identified to help achieve goals two and four (SADoH, 

2015).   

Another step in the right direction was made in 2017 when a bill was passed in South Africa that 

enables the South African Revenue Service to collect a levy on sugary sweetened beverages as 

part of a governmental programme which aims to control and prevent NCDs and obesity (Customs 

and Excise Amendment Act, 32 of 2014).  Figure 2 -1 consists of drivers of overweight and obesity 

and indicates areas for intervention; for the purpose of this study, focus will be given to processed 

foods.  Interventions aimed at lowering the consumption of processed foods could help realise 

the main goal of the strategy, which is to decrease obesity by 10% by 2020 (SADoH, 2015).  First, 

it is of vital importance to identify which processed foods are frequently consumed by children 

aged two to five years. 
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2.5 The consequences of childhood obesity 

Children who are overweight or obese often suffer from both long- and short-term health 

consequences, including CVDs and musculoskeletal disorders such as osteoarthritis, as well as 

diabetes and certain types of cancer (Reilly & Kelly, 2011).  Over the last couple of decades there 

has been a large increase in the development of obesity-associated type II diabetes mellitus, even 

though most cases of childhood diabetes mellitus were once genetically related (Hannon et al., 

2005). Not only do children who are overweight and obese experience an extremely lower mean 

score of life, they also experience social discrimination often with low self-esteem and in some 

cases depression as reported by studies (Lobstein et al., 2015).   

This, in turn, can lower academic achievement and, later on, economic productivity (Magnus et 

al., 2009).  A systematic review by Reilly and Kelly (2011) found that a significant increase in the 

risk of premature mortality, cardiac morbidity (diabetes, hypertension, ischaemic heart disease, 

and stroke), asthma and polycystic ovary syndrome symptoms occurred in children and 

adolescents who were overweight or obese.   



 

11 

Table 2-2: Objectives and actions as set out and adapted from the National Strategy for the Prevention and Control of Obesity in 

South Africa  

Goal Objectives Actions Expected outcomes What has been done to date 

Goal 2: Create an 

enabling 

environment that 

supports 

availability and 

accessibility 

of healthy food 

choices in various 

settings. 

Promote the 

development and 

implementation of a 

relevant legislative 

framework. 

Influence fiscal policies related 

to sugar-sweetened 

beverages. 

Sugar and fat reduced in 

processed foods. 

The Customs and Excise Amendment Act (32 of 

2014) provides for a levy on sugary beverages (also 

known as the sugar tax), this may incentivise 

manufacturers to reduce the amount of sugar in their 

products.  

Food labelling regulations regarding nutritional 

claims on food labels (R.429: May 2014, 2014). Has 

been implemented in 2014.  This regulation helps 

the consumer to more comprehensively understand 

what is in the food that they purchase.  

Ensure that food and 

beverage products sold 

are aligned with optimal 

nutritional standards 

nationally and 

internationally. 

Develop norms and standards 

for sugar and fat content in 

ultra-processed foods to guide 

reformulation of products.  

Fat and sugar reduced in 

processed foods. 

Engage with retailers to reduce 

exposure to unhealthy foods at 

point of purchase. 

Decreased exposure to 

unhealthy foods at point of 

purchase. 

Ensure responsible and 

ethical advertising and 

marketing of food by the 

food industry.  

Ensure that a code of 

advertising practice and pledge 

of advertising is developed and 

adhered to. 

Limit exposure to children and 

the public of advertising of 

ultra-processed products.  

Restrictions of the advertising of foods regarded as 

not part of a healthy diet (R.214:July 2007, 2007). 

 

Promote healthy eating 

in different settings. 

Review and implement 

nutritional guidelines for all food 

and beverages sold or provided 

in schools (including foods sold 

Improved nutritional status of 

learners. 

The National School Nutrition Programme has set 

out guidelines for tuck shop operators in order to 

promote healthy eating habits in children 

(Department of Education, 2014) 
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by vendors around school 

premises). 

 

Goal 4: Support 

obesity prevention 

in early childhood 

(0-12 years). 

Promote healthy eating 

and physical activity in 

early childhood 

development (ECD).  

Incorporate explicit obesity 

prevention and control 

messages in ECD policies and 

guidelines 

Well-nourished and physically 

active children during ECD 

stages. 

The DOH has set out a guiding document for ECDs 

called “Nutritional Guidelines for Early Childhood 

Development”, these guidelines aim to overcome 

past shortcomings regarding the delivery of 

nutritional support by providing guidelines regarding 

nutrition and the planning of nutrition strategies and 

services in ECDs (SADoH, 2016) 
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Figure 2-1: Drivers of overweight and obesity (Adapted from the National 

Strategy for the Prevention and Control of Obesity in South Africa) 

2.6 The determinants of childhood obesity 

2.6.1 Nutrition transition of children as a cause of childhood obesity 

Populations adopt modern lifestyles as result of economic and social development, 

urbanisation and acculturation, which lead to changes in dietary patterns and nutrient intakes; 

this can be defined as nutrition transition (Vorster, 2011).  As previously mentioned, the main 

factor contributing to childhood obesity is a shift towards a diet consisting of an increased 

intake of energy-dense foods high in fat, sugar and/or salt (also known as HSSF foods) and 

low in vitamins, minerals and other healthy micronutrients (SADoH, 2015; Monteiro, 2009).   

A South African study that researched the shift in food consumption of adults from 1994 to 

2015 reported that nutrition transitions have been made away from vegetable consumption 

towards an overall increase in the daily energy consumed.  This included increased 

consumption of sugar-sweetened beverages and an increase in the proportion of processed 

food in the diet (Ronquest-Ross et al., 2015).  Because adults mostly dictate what their 

children eat, it could be that these shifts have been made in children as well.  Feeley and co-

workers (2009) stated that South African children and adolescents living in urban areas 

(townships, settlements, towns and cities) are increasingly exposed to the influences of the 

Western lifestyle and therefore to foods that are relatively high in fat, carbohydrates and salt 
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and low in fibre.  A large variety of street vendors and tuck shops are available in townships 

which sells fried foods as well as processed sausages. 

2.6.2 Obesogenic environment as a cause of childhood obesity 

An obesogenic environment has been defined as “the sum of influences that the surroundings, 

opportunities, or conditions of life have on promoting obesity in individuals or populations” 

(Swinburn & Egger, 2002). Obesity and weight gain are easily encouraged in an obesogenic 

environment in which numerous children are raised (WHO, 2016).  Over-nutrition during 

childhood is an extremely complex disease and has genetic, social and environmental 

components contributing to it (Mchiza & Maunder, 2013).  Swinburn et al. (2011) states that 

“obesity is the result of people responding normally to the obesogenic environments in which 

they find themselves in”.  Individuals should be equipped to counteract these environments 

and policies that counteract obesogenic environments deserve preference.  

Evidence shows that children’s food preferences are influenced by the eating behaviour of 

their parents, caregivers, peers and role models (Hawkes et al., 2015).  This is of vital 

importance as it has been shown that people who have previously developed notions 

regarding unhealthy food preferences often struggle to make healthier choices later on in life 

(Reyes et al., 2013).  According to this evidence, it would be of great value to target 

interventions at the early stages of the child’s development.  If policies can be implemented 

that direct food choices of children towards healthier choices, it could address long-term 

obesity outcomes as these children grow up to be adults that teach their children healthy 

eating/dietary habits. 

2.6.3 Household and school environment as a cause of childhood obesity 

Home environments have, in many ways, a significant role to play in the prevalence of 

childhood overweight and obesity (Rossouw et al., 2012) as social and cultural messages, 

values and culture, beliefs about family and child health, motivation and engagement originate 

from home environments (Lovell, 2016).  Other factors that influence what a child consumes 

are the foods that are available in and outside the home and cultural-social norms (Hawkes et 

al., 2015).  Healthy foods are commonly more expensive than unhealthy alternatives.  Healthy 

and culturally appropriate diets are also typically too expensive for low-income families (Rao 

et al., 2013).  Barriers to accessing nutritious foods are also widespread in rural areas (Sedibe 

et al., 2014).  In addition, Faber et al. (2014) found that the school food environment also has 

large scope for improvement in the promotion of healthy eating. This included increasing 

access to vegetables and fruit, encouraging learners to carry healthy lunch boxes and 
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regulating foods that are sold in tuck shops and by food vendors.  It is known that ECDs 

provide meals to the attending children and can thus also create an environment for 

developing positive nutritional behaviour in children. 

2.6.4 Parental influence as a cause of childhood obesity 

The process of food preference learning begins in the early stages of life (Hawkes et al., 2015).  

What children are taught at home about eating healthily, exercising and making the right 

nutritional choices, contributes to other aspects of their adult life.  The behaviours, attitudes 

and feeding patterns of parents play a large contributing role in the eating behaviour of their 

children (Patrick & Nicklas, 2005).  Parents’ influence on the child’s diet is said to be strongest 

in early childhood, which is why parents of young children are often the focus of public health 

interventions (Clark et al., 2007).  Many overweight and obesity problems that occur in children 

can be avoided if parents enforce a healthier lifestyle. As previously mentioned, interventions 

in early life often offer the best chance for primary prevention (WHO, 2016).  The aim is to 

address childhood obesity but before this can be done, the processed foods frequently 

consumed by children must be identified in order to target the correct drivers of childhood 

obesity. 

2.6.5 Lack of physical activity as a cause of childhood obesity 

In a study by Mchiza and Maunder (2013), it was found that children who did not spend at 

least one hour a day doing sport-like activities were mostly found to be overweight or obese. 

This was confirmed by the WHO when it reported that a less healthy diet in combination with 

an absence of physical activity are the largest contributing factor to health risks (WHO, 2015a).  

The SADoH (2015) also states that a decrease in childhood activity plays its part in childhood 

overweight and obesity. 

2.6.6 Food choices of children as a cause of childhood obesity 

There are numerous factors that influence the food choices that children make, including 

fussiness, neophobia, enjoyment of food, responsiveness to food and frequency of exposure 

to certain types of foods (Russell & Worsley, 2016).  In an Australian study aimed at identifying 

the reasons why children make certain choices regarding food, it was reported that children’s 

food preferences were mostly for unhealthy foods and that the majority of food choices made 

were unhealthy.  The study also reported that the taste of the food, whether it was sugary, 

quick to eat, inexpensive and/or available, the relationship between food, the weather and 

peer dominance were reasons for making these unhealthy food choices (Waddingham et al., 

2015).   
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A systematic review of 99 studies aimed at identifying the impact of food marketing on children 

concluded that food promotions have a direct effect on children’s food preferences.  Branded 

packaging (fast-food chains) influenced the food preferences of pre-school children and there 

was also overwhelming evidence that the food preferences of children shifted towards high 

fat, sugar and/or salt foods in response to food advertising (Cairns et al., 2013).  Changing the 

food choices and influencing the factors that contribute to these preferences of children would 

be the first level of targeted interventions to address childhood obesity, especially after 

research has shown that children prefer unhealthy foods. Nutrient profiling (discussed in 

section 2.7) is a unique and validated tool for assessing the healthiness of foods. 

2.6.7 Increased intake of high fat, sugar and/or salt as a cause of childhood obesity 

Mayosi et al. (2009) reported that, from 1994 to 2008, dietary fat intake increased from 16.4% 

to 26.6% of total energy among the black population living in urban settings in South Africa.  It 

was observed that the largest consumption was of sugar-sweetened beverages, sauces, 

dressings, meats, sweet and savoury snacks, condiments and the foods from the fats and oil 

food groups.  Convenience and indulgence were two of the main drivers of the increase in the 

consumption of processed foods and beverages; these changes in food consumption are 

disturbing as they relate to the intake of fat, sugar and/or salt, which is a public health concern 

(Ronquest-Ross et al., 2015). 

The increased consumption of processed foods as an important cause of the obesity epidemic 

has been identified in the past (Ogimoto et al., 2000; WHO, 2003) but Monteiro (2009) 

described this issue as “largely ignored or minimised in education and information about food, 

nutrition and health, and also in public health policies”. A study by Longo-Silva et al. (2017), 

investigating the age of introduction of ultra-processed foods among Brazilian pre-school 

children attending day-care centres, reported that the median age at which ultra-processed 

foods were introduced to children was six months.  He also reported that between the third 

and sixth month there was a “significant increase in the probability that ultra-processed food 

would be introduced into the child’s diet”. 

2.7 Processed foods 

Sales of processed, convenience and pre-prepared foods have in parallel increased with those 

of obesity rates globally, especially in middle-income countries (Monteiro et al., 2013).  The 

amount that households spend on ultra-processed foods has also been associated with a 

greater prevalence of obesity (Canella et al., 2014; Da Costa Louzada et al., 2015). Household 

dietary patterns based on meals and dishes prepared from unprocessed or minimally 
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processed foods are now displaced by those that are increasingly based on highly processed 

foods.  Unfortunately, the result is food choices that are high in energy, unhealthy fats, sugars 

and/or salt, and low in dietary fibre (Canella et al., 2014; Da Costa Louzada et al., 2015).  The 

WHO also reports that consumption of processed food is associated with the development of 

NCDs (WHO, 2003).  Consumption of fast food may also play its role in childhood obesity 

(Sahoo et al., 2015) but data regarding its influence, especially on children between the ages 

of two to five years, are scarce.  Processed foods are foods that are “manufactured by adding 

salt or sugar, oil or vinegar and other culinary ingredients to foods to make them more durable 

or to enhance their palatability “(O'Halloran et al., 2017).   

Ultra-processed foods are foods made from “processed substances refined or extracted from 

whole foods; these include oils, hydrogenated oils and fats, starches and flours, variants of 

sugar, and inexpensive parts of animal foods with little or no whole foods” (Monteiro et al., 

2013).  Ultra-processed foods are further described by O'Halloran et al. (2017) as foods of 

which the “majority of ingredients are preservatives and other additives such as stabilisers, 

emulsifiers, solvents, binders, bulkers, sweeteners, sensory enhancers, colours and flavours, 

and processing aids”.  For the purpose of this study, the term “processed foods” will refer to 

both processed and ultra-processed foods as defined by O'Halloran et al. (2017) and Monteiro 

et al. (2013).  Therefore, the levels of processing, as described in Table 2-3, that are of interest 

for this study include substances extracted from whole foods (group 2) and ultra-processed 

foods (group 3).  Focusing on reducing the intake of processed food may, over time, decrease 

childhood obesity and lead to a healthier society as a whole (Monteiro et al., 2013; Sahoo et 

al., 2015).  Nutrition policies that aim to tackle childhood obesity, such as those identified in 

the National Strategy for prevention and Control of Obesity in South Africa, 2015, need to 

promote household nutrition security and healthy growth.  These policies should also protect 

children against over-consumption of foods of poor nutritional quality and encourage them to 

be physically active (Lobstein et al., 2015). 

2.8 The healthiness of foods 

The healthiness of foods can mostly be determined by the food group that the food belongs 

to, for example, foods that are part of the fruit and vegetable group are typically seen as 

healthier.  Other factors, such as energy density, the type of fat and sodium content, can also 

be used to classify a food as healthy or less healthy (Bucher et al., 2015).  The WHO describes 

a healthy diet as one that protects against malnutrition and NCDs and where energy intake 

does not exceed energy expenditure.  The WHO further describes a healthy diet as a diet 

where a shift is made away from consuming saturated fats and industrial trans fats towards 

the consumption of unsaturated fats.  Sugar and salt intake is limited in a healthy diet (WHO, 
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2015b).  Looking at the WHO’s description of a healthy diet, it is clear why foods high in 

saturated fat, salt and sugar are classified as less healthy (Monteiro, 2009).  To help classify 

the healthiness of foods, nutrient profiling models have been created which consider several 

product attributes and aim to categorise foods according to their nutritional composition 

(Lobstein & Davies, 2009).  Nutrient profiling scores used to assess the healthiness of foods 

have also been shown to correlate highly with the opinions of nutrition experts (Bucher et al., 

2015; Lobstein & Davies, 2009; Wicks et al., 2016). 

Table 2-3: Levels of processed foods adapted from Da Costa Louzada et al., 

(2015) 

 Group 1: Minimally 
processed foods 

Group 2: 
Substances 

extracted from 
whole foods 

Group 3: Ultra-processed 
foods 

E
x

p
la

n
a

ti
o

n
 

Whole foods submitted to 
some process, but the 
nutritional properties are 
unaltered 

Ingredients used in the 
domestic preparation 
and cooking and 
mainly made up of 
fresh and minimally 
processed foods 

Made up of group 2 
substances to which either 
no or small amounts of 
foods from group 1 are 
added   

M
e

th
o

d
 o

f 

p
ro

c
e

s
s

in
g

 

Cleaning, removal of 
inedible fractions, 
portioning, refrigeration, 
freezing, pasteurisation, 
fermenting, pre-cooking, 
drying, skimming, bottling 
and packaging 

Extraction The addition of salt, 
preservatives and cosmetic 
additives, such as 
flavourings and colourants 

E
x

a
m

p
le

s
 o

f 
fo

o
d

s
 

Fresh meat and milk, 
grains, legumes, nuts and 
fruits, vegetables, roots 
and tubers 

Oils, fats, flours, 
pastas, starches and 
sugars 

Breads, cookies, ice 
creams, chocolates, 
confectionery, breakfast 
cereals, cereal bars, chips, 
savoury and sweet snack 
products in general, and 
sugared and other soft 
drinks.  Meat products such 
as nuggets, meat patties 
and sausages made from 
processed or extruded 
remnants of meat 

 

  



 

19 

2.9 Nutrient profiling 

2.9.1 Background of nutrient profiling 

Nutrient profiling is defined as the science of ranking foods based on their nutrient and energy 

composition and is a tool that assesses the overall “healthiness” of food products 

(Scarborough et al., 2007).  There are numerous nutrient profiling models worldwide that can 

be useful tools and are used in translating nutritional information related to the whole diet to 

the point of singular foods (WHO, 2011).  The WHO (2017) states that nutrient profiling can 

be used in implementing a set of recommendations regarding the marketing of foods and non-

alcoholic beverages to children as well as by national authorities to promote public health 

dietary goals. Nutrient profiling has also been used in the regulation of the labelling of products 

regarding nutrition and health claims to set qualifying criteria for these specific claims (WHO, 

2011). 

2.9.2 Purpose of nutrient profiling 

The WHO has identified two general purposes for nutrient profiling models: 

1. To generate descriptions that refer to the nutrient levels in foods (e.g. high, low and 

reduced fat, high in sugar or salt/sodium, source of fibre, energy dense and nutrient poor); 

2. To generate descriptions that refer directly to the effects on a person’s health of 

consuming the specific food (e.g. healthier option, healthy or less healthy) (WHO, 2011). 

2.9.3 The South African nutrient profiling model 

The South African nutrient profiling model (SANPM) is based on the work of Mike Rayner and 

colleagues of the United Kingdom (UK).  The UK model was adapted by Food Standards 

Australia New Zealand (FSANZ) and in 2012 was adopted by the SADoH, Directorate: Food 

Control with the aim of supporting the regulation of nutrient and/or health claims in South 

Africa.  This model was validated by Wicks and colleagues (2012) for use in the South African 

context and led to the development of SANPM.  The SANPM demonstrated suitable content 

validity by classifying food items in a manner that supports the South African Food-Based 

Dietary Guidelines (FBDGs).  The SANPM also classified food items in accordance with the 

views of South African nutrition experts. The SANPM is recommended for the use of screening 

food products to determine their eligibility to carry nutrient and/or health claims (Wicks et al., 

2012).   
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2.9.4 How does the SANPM work? 

The SANPM classifies foods based on the nutritional value per 100g portion and assigns 

points based on negative nutrients, which include energy, saturated fat, sodium and the total 

sugar content of foods.  After this, points are deducted based on positive nutrients, which 

include protein and dietary fibre, as well as the content of fruit, vegetables, nuts and legumes.  

The lower the nutrient profiling score, the healthier the product (Table 2-4) (Hughes et al., 

2013).   

The South African nutrient profile calculator (SADoH, 2014) can be used to determine these 

profiling scores and is freely available on the SADoH’s website 

(http://www.health.gov.za/phocadownload/FoodInfor/NPC_NWU.html). 

Table 2-4: Determining the healthiness of a food using the SANPM 

Food Items Category 1 Category 2 Category 3 

Final score Beverages 
(excluding milk) 

Any foods other 
than those included 
in Category 1 or 3 

Cheese and processed 
cheese with a calcium 
content >320mg/100g, 
edible oil, edible oil spreads, 
margarine and butter 

Calculations  1. Baseline points are calculated based on the cut-points provided for 
energy, saturated fat, total sugar and sodium.   

2. Modifying points are calculated taking into consideration certain 
conditions, such as the fruit, vegetable, nut and legume content of 
the food item, and the content of fibre and protein.   

3. Certain conditions are also built into the model; for example, if a 
food or drink scores 11 or more baseline points, then it cannot score 
points for protein, unless it also scores the maximum number of 
points for fruit, vegetables and nuts. 

Final score is 
calculated by 
subtracting 
baseline points 
from modifying 
points 

< 1 for food items to 
be eligible for a 
health claim and to 
be classified as 
healthy 

< 4 for food items to 
be eligible for a 
health claim and to 
be classified as 
healthy 

< 28 for food items to be 
eligible for a health claim 
and to be classified as 
healthy 

 

 

  

http://www.health.gov.za/phocadownload/FoodInfor/NPC_NWU.html
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In conclusion, evidence has shown that there is a global obesity epidemic.  Because obesity 

contributes to the development of CVDs, the prevention of obesity is a high priority worldwide.  

The South African population falls in with global obesity trends.  Unhealthy eating habits start 

in childhood and overweight or obese children are likely to become overweight or obese 

adults.  The SANHANES-I showed that among infants, children and adolescents, children 

aged two to five years had the highest prevalence of obesity and overweight for male and 

female populations.  The National Strategy for the Prevention and Control of Obesity in South 

Africa 2015 has claimed addressing childhood obesity as a top priority in South Africa.  It has 

also identified achievable actions, goals and recommendations regarding childhood obesity.   

There are numerous drivers of childhood overweight and obesity, one being overconsumption 

of high fat and sugar and/or salt foods which is commonly the case with processed foods.  The 

healthiness of these foods can be determined through nutrient profiling.  The SANPM has 

been validated and reported to be effective in assessing the healthiness of foods in the South 

African context.  Knowing the healthiness of processed foods frequently consumed by children 

aged two to five years could give new insight as to where interventions should be targeted to 

encourage children and their care givers to make healthier food choices. 
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3.1 Abstract  

The main objective of this study was to determine the healthiness of frequently consumed 

processed foods eaten by children aged two to five years attending early childhood 

development centres in the Tlokwe municipality area. 

Setting: ECDs in the Tlokwe municipality. 

Subjects: Parents and caregivers on behalf of children aged two to five years attending ECDs. 

Outcome measures: A food frequency questionnaire (FFQ) was developed to collect data, 

with specific focus on the consumption of processed foods.  Parents and caregivers of children 

aged two to five years were recruited through early childhood development centres (ECDs).  

The children’s processed food consumption was captured using the newly developed FFQ.  

The most frequently consumed processed foods were assessed for healthiness using the 

South African nutrient profiling model (SANPM).  

Results: In this study, 119 participants (parents and caregivers) volunteered to take part in 

completing the FFQ on behalf of their children.  Sixteen processed foods were identified with 

brown bread identified as most frequently consumed by the children aged two to five years.  

Eleven of these 16 processed foods (68.75%) were classified by the SANPM as less healthy. 

Conclusions:  Most processed foods consumed by children aged two to five years were less 

healthy.  The 11 foods identified as less healthy and frequently consumed by children aged 

two to five years had a high fat and/or salt and/or sugar content. 
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3.2 Introduction 

Childhood obesity and overweight has been identified as an area of great concern by the 

World Health Organization (WHO) with the number of overweight children under the age of 

five years estimated to be over 42 million globally in 2015.1 In the South African context, 

childhood overweight and obesity has increased from 10.6%2 to 18.1%3 in children aged two 

to five years in the last decade.  Progress in addressing childhood obesity has been slow and 

inconsistent4 moreover, childhood obesity is a strong predictor of adult obesity which can 

contribute to the development of cardiovascular diseases (CVDs).5  International studies have 

found that focusing on reducing processed food intake may, over time, decrease childhood 

obesity.4,5  6 and barriers such as the cost of healthier food lead to less healthy food choices.7 

Weight gain and obesity are increasing among children as numerous children are raised in 

obesogenic environments and barriers such as the cost of healthier food lead to less healthy 

food choices. 

South African children and adolescents living in urban areas are increasingly influenced by a 

Western lifestyle, and therefore they are now consuming foods that are high in fat, refined 

carbohydrates and salt.8  Research has identified the increased consumption of processed 

foods as an important cause for the obesity epidemic.9  Processed food as a cause however, 

has largely been ignored or minimised in education and information about food, nutrition and 

health and in public health policies.10  Processed foods are typically “energy dense, have a 

high glycaemic load, are low in dietary fibre, micronutrients, and phytochemicals, and are high 

in unhealthy fat, sugars and/or salt”.10  In addition sales of these foods increase with 

urbanisation.8 Focusing on reducing processed food intake, may over time, decrease 

childhood obesity and lead to a healthier society.5   

In 2015 the South African Department of Health (SADoH) released the National Strategy for 

the Prevention and Control of Obesity in South Africa with the aim of controlling and 

combatting obesity.11 One of the major focus areas of the strategy is the prevention of obesity 

in early childhood by reforming obesogenic environments and enablers of weight gain, while 

enhancing opportunities for healthy food options. The strategy also aims to create 

opportunities to make healthier food choices easier.11  Thus, it is important for the population 

to be able to easily classify foods as healthy or less healthy in order to assist them in making 

healthier choices.  There are various ways to classify food as healthy or less healthy and 

nutrient profiling is an effective way to do this.  Different nutrient profiling models are used 

globally and in some countries are incorporated into legislation concerning food marketing 

restrictions and food labelling.12  These models consider several food product attributes and 

aim to categorize foods according to their nutritional composition.  A score is then allocated to 
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a food which classifies it as healthy or less healthy.13  Nutrient profiling scores used to assess 

the healthiness of foods have also been shown to highly correlate with the opinions of nutrition 

experts.14 The South African nutrient profiling model (SANPM) demonstrates suitable content 

validity by classifying food items in a manner that supports the South African Food Based 

Dietary Guidelines (SAFBDG)14, 15 and is recommended for the use of screening food products 

to determine their eligibility to carry nutrient and/or health claims.14  In South Africa, data 

regarding the healthiness of processed foods are scarce.  Therefore, this study was designed 

to firstly determine which processed foods are frequently consumed by the children aged two 

to five years and secondly to determine the healthiness of these processed foods. 

3.3 Subjects and Methods 

Ethics 

The Health Research Ethics Committee (HREC) of the North-West University (NWU) 

approved this study (NWU-00033-17-A1-01).  The study was conducted according to the 

guidelines of the Medical Research Council for research on humans and the Helsinki 

Declaration of 1975 (revised in 2008). Informed consent was obtained from all participants 

(parents and caregivers) before interviews and data collection commenced.   

 

Study population and sampling 

This study was conducted in the North West province in the Tlokwe municipality area.  Tlokwe 

has an average population of 162 762 people and an unemployment rate of 21,6%.  Afrikaans 

is spoken by 27,5% of its population and 11,9% of Tlokwe’s population speaks Sotho.16  

Permission to conduct research in the early childhood development centres (ECDs) was 

obtained from Tlokwe’s Department of Social Development.  Goodwill permission was also 

obtained from the principals of each ECD participating in the study.  The municipal area of 

Tlokwe was subdivided into eight suburbs in order to give the study adequate demographic 

representation.  ECDs were identified in each suburb using electronic resources and 

information from the Department of Education and randomly chosen to include in the study 

sample.  Not all ECDs are registered which means that some ECDs could have been 

excluded.  Interviews were conducted with parents and caregivers of children aged two to five 

years attending ECDs.  The research procedures and data collection are described in figure 

3-1.   
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*Different ECDs were randomly selected for 24HDR, Cognitive testing and FFQ, as far as 

possible from each of the 8 suburbs.  

Figure 3-1: The research procedure and data collection 

 Data collection and analysis 

 Fieldworkers 

Six trained postgraduate Nutrition and Dietetics students from the North-West University 

assisted in data collection.  Data capturing and analysis, nutrient profiling and comparison to 

the South African Food Composition tables was done by the primary researcher.   
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Questionnaire 

A Food frequency questionnaire (FFQ) was developed to determine which processed foods 

where frequently consumed by children aged two to five years.  The following procedures were 

followed in developing the questionnaire:  

24 Hour Dietary Recall interviews 

Twenty-four-hour dietary recall (24HDR) interviews were conducted at eight randomly 

selected ECDs with the aim of developing an FFQ with specific focus on processed foods.  

These eight ECDs represented the eight suburbs in which the area was divided.  The 24HDRs 

captured specific foods consumed by children aged two to five years.  Parents and caregivers 

were asked to recall what their children consumed the previous day from the time they woke 

up to the time that they went to bed (weekends were included).  Specific brands of the food 

products that were consumed were also recorded.  In the case where a child was attending 

an ECD on the day recalled by the parent/caregiver (meaning the parent does not necessarily 

know what the child ate), the head cook of the school was interviewed to recall what was 

served.  The interviewer recorded the portions sizes served to the children and this data was 

used for the 24HDR, the actual amounts eaten by the children were not recorded as this was 

very difficult to determine.  The amounts that were served to the children (not eaten) was used 

for this study.  The food, amounts eaten and brands (if the participant could recall) was 

captured onto a Microsoft Excel (2016) spread sheet.  The total amounts (in gram and millilitre) 

of food that was consumed was calculated.  The brands mostly consumed were also identified 

by choosing the brands that were mostly eaten.  It was necessary to record the amounts of 

food eaten to determine which foods to include in the FFQ which was compiled using the foods 

with the highest amounts of g/ml eaten.   From this, a list of processed foods consumed by 

the children were identified.  This information was then used to compile an electronic FFQ and 

additional processed foods that was not captured by the 24HDR but that was found to be 

relevant in South African literature were added by nutrition experts.  These additional foods 

were added by nutrition experts to make sure that no processed foods were omitted when 

compiling the FFQ. 

 Cognitive testing of the draft FFQ 

After the FFQ was compiled, it was translated into Afrikaans and SeTswana. The content 

validity and the practicality of completing the FFQ was tested by having 15 participants from 

the randomly selected ECDs, complete the FFQ through interviews or by self-administration.  

After the participants finished the FFQ, an in-depth, semi-structured interview with the 
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participants was done regarding the FFQ that they had just completed.  The aim of these 

interviews was to evaluate the effectiveness and ability of the FFQ to identify frequently 

consumed processed foods.  The fieldworkers were also interviewed to identify any issues 

they encountered with the administration of the FFQ.  This information was then used to adapt 

and refine the FFQ to be more user-friendly.   

 The final FFQ and data collection 

After cognitive testing was completed, the FFQ was administered (recalling over a period of 

one week) in two different manners.  The first manner was self-administration where the 

participant, on behalf of the child completed the FFQ electronically. The electronic FFQ was 

administered using laptops and tablets brought to the ECDs.  The electronic FFQ was also 

emailed to participants and they completed the FFQ at home or work.  The second manner of 

administration was through interviews as some participants had difficulty using the electronic 

version of the FFQ.  Fieldworkers assisted the parents or caretakers if they had any difficulties 

completing the FFQ.  The questionnaire consisted of nine food categories, based on the food 

categories of the Condensed Food Composition Tables for South Africa (CFCTSA)17  . For 

each of the most frequently consumed processed foods in the 75th percentile that was 

identified by the FFQ as frequently consumed, the same or similar food was identified in the 

CFCTSA (for example if the FFQ identified crisps as frequently consumed, the nutritional 

values of three brands of crisps was used for nutrient profiling and the nutritional values 

recorded in the CFCTSA for crisps was then also used for nutrient profiling).  This was done 

to compare the accuracy with which the CFCTSA can be used when assessing the healthiness 

of processed food.  In doing this, it can determine if the CFCTSA is still a comparable source 

when it comes to nutrient information of different processed foods especially looking at 

different brands of the same foods.   

 Determining the healthiness of the processed foods  

A list of frequently consumed (defined as consumption of more than 3 times a week18) 

processed foods was compiled as identified by the FFQ.  The SANPM was used to classify 

these foods as healthy or less healthy.  This was done based on the food’s nutritional value 

per 100g/ml portion.  The SANPM assigned points to these foods based on negative nutrients, 

which included energy, saturated fat, sodium and total sugar.  After this, points were deducted 

based on positive nutrients which included protein and dietary fibre as well as the content of 

fruit, vegetables, nuts and legumes.  The lower the nutrient profiling score, the healthier the 

food.19  The SANPM calculator was used to determine the profiling scores 

(http://www.health.gov.za/phocadownload/FoodInfor/NPC_NWU.html).  The nutritional 

http://www.health.gov.za/phocadownload/FoodInfor/NPC_NWU.html
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information of each of the food products was obtained from the Discovery Foodswitch 

database which is an application that captures data regarding nutrient information of different 

food products using the back of pack label of the product.  This was used to classify a food 

product as healthy or less healthy.   

3.4 Statistical Analysis   

The 24HDR data were entered into an Excel (Microsoft) spread sheet.  This was done by 

capturing the amount of each food that was eaten by each participant onto the spreadsheet 

as captured by fieldworkers on the 24HDRs.  Excel was then used to calculate the sum total 

of each food eaten in g/ml.  The researcher then identified the processed foods with the highest 

sum total (indicating that these foods were mostly consumed).  These foods (consumed in the 

greatest amounts) were then included in the FFQ.  The data was captured from the FFQ using 

Google forms (an electronic form tool that creates surveys) and was automatically transferred 

onto an Excel spread sheet.  The categories of processed food that were frequently consumed 

for the period of one week, were allocated a value of one (1); this included the categories of 

“once a day”, “twice a day”, “three times or more a day” and “four to six times a week”.   

The processed food categories that were not frequently consumed were allocated a value of 

zero (0); this included the categories of “never” and “one to three times a week”.  Excel was 

then used to calculate the sum total by adding all the allocated ones (1) for each processed 

food.  For example, bread had a total of 95.  This number was then divided by the total of 

participants (119) times 100 (x/119*100) to give a percentage value of consumers who 

frequently consumed the specific processed food.  This was done for each of the processed 

foods. Excel was then used to rank these percentages from highest percentage to lowest 

percentage.  The 75th quartile (highest sum total of consumers) was then identified by the 

researcher and these processed foods were then profiled using the SANPM. 

3.5 Results  

Eight ECDs were used as sites for data collection by means of the 24HDRs where 51 

interviews were conducted for the 24HDRs and 124 FFQs were completed.  These 24HDRs 

identified 242 different foods.  From this list of foods, 43 were classified as processed foods 

and were used for the FFQ.  Nutrition experts added 13 foods known to be consumed by the 

specific age group shown to be relevant by South African literature and studies and personal 

experience.  These Nutrition experts were selected based on their areas of expertise and 

study field.  Three nutrition experts were consulted.  A total of 66 processed foods were 

included in the first draft of the FFQ.  During the cognitive testing, the time it took to complete 
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the FFQ was identified as a major issue due to the format of the draft questionnaire.  The 

format of the FFQ was therefore changed and the final FFQ was compiled.  One thousand, 

four hundred and eighty (1480) information leaflets were handed out throughout 23 ECDs in 

the Tlokwe municipality area, 237 leaflets were returned indicating a positive response to 

participate in the study which gives a response rate of 16.01%.  The electronic FFQ was then 

sent to these 237 participants and 71 participants responded.  Fifty-three (53) interviews were 

conducted in informal settlements and were electronically captured giving a total of 124 

completed FFQs and a total response rate of only 8.38%.  All eight suburbs were represented 

but with different amounts of participants.  Five (5) participants did not meet the inclusion 

criterion (their children were younger than two or older than five) and their FFQs were not 

included in the study. 

 

Sixteen (16) processed foods were identified as being most frequently consumed (the 75th 

percentile) by the children aged two to five years.  The top three brands and flavours of each 

of these 16 foods were also identified, as shown in Table 3-1 (See Annexure II for detailed 

information).  This Table also indicates the healthiness of these processed foods (as indicated 

by “yes” or “no”) as classified by the SANPM.  In the cases where the data on the brand or 

flavour were not captured by the FFQ or 24HDR for the specific food, the webpages of four 

top retailers were visited and all brands/flavours was identified from the websites and listed.  

A brand/flavour was then randomly selected from this list and allocated to the specific food.   

For each of the 16 processed foods the same or similar food in the CFCTSA was also identified 

and added to the list. The 16 processed foods (three brands each and one of the same food 

from the CFCTSA) were then profiled using the SANPM.  This was done to compare the 

healthiness of processed foods according to the information on the back of label with that of 

the healthiness of processed foods captured in the CFCTSA.  In total 64 processed foods 

were classified according to the SANPM.  This was done to research the comparability of the 

healthiness of processed food (using the back of pack label) with the healthiness of the 

processed food according to the nutrient data in the CFCTSA.  The most frequently consumed 

processed food was brown bread (78.83%).  From these 16 foods, four foods (25%) were 

consistently identified through nutrient profiling as healthy foods (brown bread, plain macaroni, 

strawberry yogurt, breakfast cereal (these breakfast cereals included cereal with no added 

sugar and that are high in fibre), nine foods (56.25%) were identified as less healthy (crisps, 

Viennas, soft sweets, hard sweets, polony, cola carbonated drinks, chocolates and take away) 

and three processed foods (18.75%) had contradicting results (tub-margarine, chocolate 

muffins and vanilla ice-cream).  From these three processed foods that delivered contradicting 

results, two processed foods were still predominantly classified by the SANPM as less healthy.  
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These foods had contradicting results as some brands were classified by the SANPM as 

healthy and other brands were classified as less healthy.  Taking this into account, 68.75% of 

frequently consumed processed was classified as less healthy. 

 

Table 3-1: The healthiness classifications of the frequently consumed processed 

foods by the SANPM and percentage of the population consuming the 

product 

Ranking * Processed Food 

% 

Popul

ation 

Healthy food product 

Brand 

1 

Brand 

2 

Brand 

3 

CFCT

SA** 

1 Brown bread 79.83 Yes Yes Yes Yes 

2 Crisps 78.99 No No No No 

3 Macaroni 77.31 Yes Yes Yes Yes 

4 Vienna 73.95 No No No No 

5 Strawberry yogurt 72.27 Yes Yes Yes Yes 

6 Tub Margarine 72.27 No Yes Yes No 

7 Soft sweets 70.59 No No No No 

8 Chocolate muffins 68.91 No No No Yes 

9 Chocolates 68.07 No No No No 

10 Vanilla ice Cream 67.23 No Yes No No 

11 Hard sweets 67.23 No No No No 

12 Polony 67.23 No No No No 

13 Cola carbonated drinks 66.93 No No No No 

14 Apricot jam 66.39 No No No No 

15 Breakfast cereal high in fiber  65.55 Yes Yes Yes Yes 

16 Take away 64.73 No No No No 

* According to frequency of consumption 

**Condensed Food Composition Tables of South Africa 

3.7 Discussion 

Firstly, this study aimed to identify the processed foods which were most frequently consumed 

by children aged two to five years attending ECDs in the Tlokwe municipality area using a 

FFQ consisting of processed foods that was firstly developed for this particular study 

population.  The healthiness of these processed foods was then evaluated by means of the 
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SANPM.  This study found that South African children in the Tlokwe municipality aged two to 

five years frequently consumed 16 different processed foods.  Brown bread was most 

frequently consumed by 79.93% of the study population.  This finding was consistent with that 

of other South African studies where maize and bread was mostly eaten by children aged 12 

to 108 months.20 Bread was also one of the staple foods identified as frequently eaten by the 

National Food Consumption Survey and recommended as a food for mandatory fortification 

with micronutrients: vitamin A, thiamine, riboflavin, niacin, pyridoxine, folic acid, iron and zinc.20 

In the case of brown bread which is classified as a processed food, this is not a finding of 

concern because of the fortified vitamins and minerals that are present in bread.  The South 

African Food Based Dietary Guidelines (SAFBDGs)21 advises to make starchy foods the basis 

of most meals.  The SANPM also classified brown bread as a healthy food.   

Secondly this study aimed to assess the healthiness of these processed foods using the 

SANPM.  Brown bread with three other processed food were classified as healthy.  Not all 

processed foods are less healthy and some processed foods have a place in a balanced diet.  

The frequent consumption of brown bread, macaroni, strawberry yogurt and plain breakfast 

cereal is supported by the SAFBDGs21 as this forms part of the guidelines encouraging 

frequent consumption of starchy foods22 and dairy23.  Nine of the sixteen foods (56.63%) were 

unanimously classified by the SANPM as less healthy, these foods were classified as less 

healthy because they are high in saturated fat and/or salt and/or sugar and low in protein and 

fibre.  The scores given by the SANPM corresponded with that of processed foods found the 

CFCTSA and consistently correlated with the healthiness scores of the branded processed 

food in 87.5% in all examples.   

Three of the processed foods (chocolate muffins, vanilla ice cream and tub-margarine) 

delivered contradicting results when their healthiness was classified by the SANPM.  Thus, 

some brands were classified as healthy and others as less healthy.  Two of these foods that 

were classified as both healthy and less healthy (chocolate muffins and vanilla ice cream) 

were still predominantly classified as less healthy by 75% of the scores given by the SANPM.  

Taking this into consideration, eleven processed foods were classified as unhealthy.  Tub 

margarine was classified as less healthy when using the nutrient information in the CFCTSA.  

This may be due to the tub margarine in the CFCTSA having a higher fat content than that of 

the modern-day branded margarines, as the reference values in the CFCTSA are from 1991.  

The same may be true for muffins where the nutrient information is from 1988 may not be able 

to accurately reflect the nutrient composition of commercial muffins found today.   

According to the SAFBDGs, aimed at guiding South Africans to make healthier food choices, 

saturated fat, salt and sugar is recommended to be eaten sparingly.21 Results from this study 
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shows that children aged two to five years frequently consumed saturated fat, salt and sugar 

through less healthy processed foods.  These findings correspond with another South African 

study that found that patterns of unhealthy eating were prevalent in the South African youth 

and children.24 This may be due to the increased exposure of South African adolescents and 

children to a Western lifestyle typically high in fat, refined carbohydrates and salt and low in 

fibre.8  This study confirmed these findings as take away, crisps (high in fat), soft sweets (high 

in sugar), hard sweets (high in sugar), chocolates (high in sugar), vanilla ice cream (high in 

sugar), cola carbonated drinks (high in sugar), apricot jam (high in sugar), viennas and polony 

(high in sodium) was frequently eaten by children aged two to five years. 

A study done by the researcher in 201525 also found that a nutrition transition has been made 

away from vegetable consumption towards an overall increase in daily energy consumed.  

This included a diet high in sugar-sweetened beverages and an increase in the proportion of 

processed food. The 2015 study found that carbonated drinks were frequently consumed by 

66.39% of children aged two to five years25 where this study found that carbonated drinks were 

frequently consumed by 66.93% by a similar study population.  The increased consumption of 

processed foods could be due to the high availability of processed foods that are often 

cheaper;5 these foods include take away and processed meat like viennas and polony which 

were found to be frequently eaten by the children in this study.  Working parents may also not 

always have the capacity or time to pack healthier lunches.  One of the major concerns 

highlighted in the National Strategy for the Prevention and Control of Obesity in South Africa 

was childhood obesity driven by sugar sweetened beverages and energy dense foods.11 This 

study found that 68.7% of processed foods consumed by children aged two to five years were 

classified as unhealthy. 

Even though 1480 information leaflets were distributed throughout 23 ECDs in the Tlokwe 

municipality area, the response rate of the parents with children attending ECDs was only 

8.38%.  This is a limitation in the study. Using another mode of data collection such as personal 

interviews combined with electronic questionnaires over a longer period of time could have 

increased this response rate.  This could be done by engaging other platforms of recruitment 

such as church communities and public health clinics.  This study confirmed some findings of 

previous research and shone light onto the processed food consumption of children aged two 

to five years attending ECDs in the Tlokwe municipality.  Further research is recommended 

where the energy contribution of processed foods to a child’s diet is reported which could then 

more successfully link processed food intake to childhood obesity.   
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3.8 Conclusion 

This study concludes that most of the processed foods (68.7%) consumed by children aged 

two to five years attending ECDs in the Tlokwe municipality area are less healthy.  Although 

the results cannot be generalised because of the small number of participants, this study can 

be used as a platform on which larger studies can be based.  Processed food has been found 

to contribute to childhood overweight and obesity and further research is needed on the 

contribution of processed food to the daily energy intake of children.  Targeted interventions 

aimed at enhancing the knowledge of parents and caregivers regarding healthy foods for 

children, should be established in order to prevent overweight and obesity in children that may 

lead to detrimental effects in adulthood.  More attention should also be given to the 

administration of school feeding programmes in ECDs.  In this manner ECDs can be helped 

to provide the healthiest options when it comes to meals provided to children. 
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CHAPTER 4:  CONCLUSION AND RECOMMENDATION 

4.1  Introduction 

This research was undertaken after identifying a gap in the literature regarding the processed 

food consumption of South African children aged two to five years.  The rate of obesity is high 

in this age group and the consumption of processed foods may be a contributory factor. The 

main aim of this study was to determine the healthiness of frequently consumed processed 

foods by children aged two to five years attending early childhood development centres 

(ECDs) in the Tlokwe municipality area.  This was done, firstly, by determining which 

processed foods were frequently consumed by children aged two to five years, and secondly, 

by using the South African nutrient profiling model (SANPM) to assess the overall healthiness 

of these foods.   

This concluding chapter summarises the findings and conclusions drawn from the research 

done according to the objectives of the study. 

4.2 To develop a Food Frequency Questionnaire from data collected by a 24-hour 

dietary recall 

A food frequency questionnaire (FFQ), developed for this study from 24HDR conducted for 

the specific study population, was adequately able to identify the processed foods most 

frequently consumed by children aged two to five years. The processed foods that were 

identified reflected past research while also identifying new processed foods as being 

frequently consumed by children aged two to five. The FFQ was developed form 51,  24HDRs.  

The sample population used for the 24HDRs was drawn from different socio-economic groups, 

which provided a comprehensive list of processed foods consumed by children aged two to 

five years.  Repetition of the same foods consumed was seen in the 24HDRs regardless of 

the socio-economic background of the children.  

The information captured by the 24HDRs regarding processed food consumption of children 

aged two to five years was then used to compile the FFQ.  Processed foods that were found 

to be relevant but missed in the 24HDRs were also included in the FFQ to narrow the margin 

for any processed foods that might have been missed by the 24HDRs such as sugary 

beverages and sweat treats.  From the 24HDRs, 43 processed foods were identified and 

added to the FFQ.  Thirteen other processed foods were also added to the FFQ as identified 
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by relevant South African literature and added by nutrition experts.  Thus, in total, 66 

processed foods were used and included in the first draft of the FFQ.  After the FFQ was 

compiled, cognitive testing was done regarding the user-friendliness of the FFQ.  The cognitive 

testing was a simple and successful way to refine the FFQ, especially after feedback from 

parents and fieldworkers was taken into consideration and gaps/problems with the 

administration and understanding of the FFQ were identified and addressed.  After this, the 

final FFQ was compiled that covered an intake period of one week. 

4.3 To determine which processed foods are frequently consumed by children aged 

two to five years as identified by FFQ 

The FFQ was able to successfully identify 16 different processed foods that were frequently 

consumed (more than three times a week) by children aged two to five years.  These foods 

(listed from eaten by the highest to lowest number of consumers) were brown bread, crisps, 

macaroni, viennas, strawberry yogurt, tub margarine, soft sweets, chocolate muffins, 

chocolates, vanilla ice cream, hard sweets, polony, cola carbonated drinks, apricot jam, 

breakfast cereal (plain and high in fibre) and take-away foods. 

4.4 To determine the healthiness of the processed foods frequently consumed by 

children aged two to five as identified by the FFQ using the South African 

nutrient profiling model 

To determine the healthiness classification for each of the 16 processed foods, the SANPM 

was used.  The SANPM is a validated method to test the healthiness of foods and it scores 

foods according to their nutrient composition.  Of these 16 processed foods, four foods were 

classified as healthier; nine were classified as less healthy.  Brown bread was most frequently 

consumed by children aged two to five years.  Although brown bread is classified as a 

processed food, brown bread was classified by the SANPM as healthy.  Brown bread is also 

fortified with numerous vitamins and minerals.  Three of the identified processed foods 

delivered contradictory results, where the processed food was profiled as both healthy and 

less healthy; this was due to the varying nutrient content of different brands of the same 

processed food.  Chocolate muffins were found to be frequently consumed and all the brands 

were classified as less healthy due to high sugar and fat content.  From the CFCTSA, the 

nutrient values for plain muffins were used as these were the closest values found to 

correspond to chocolate muffins and were classified as healthy because of the lower sugar 

and kilojoule content.  The CFCTSA needs to be updated regularly to ensure that new food 

items are included for nutrient analyses. For tub margarine, the SANPM classification for brand 

one and the CFCTSA analysis thereof were both less healthy.  This was due to the high fat 
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content of brand one and the high kilojoule content of the margarine in the CFCTSA.  For 

vanilla ice cream one brand classified as healthy; this brand was low in sugar, fat and energy 

whereas the other brands and the vanilla ice cream found in the CFCTSA were not.  

Two of these three processed foods that delivered conflicting results were nevertheless 

predominantly classified as unhealthy, with an unhealthy score given by the SANPM to 75% 

of these processed foods that delivered contradicting results.  Taking this into consideration, 

11 processed foods of the 16 identified as frequently consumed were classified as less 

healthy.  According to the results, the SANPM was able to classify processed foods as either 

healthy or less healthy, regardless of the brand or similar processed food in the CFCTSA in 

most instances.  This means that it would be possible to assign a blanket score to each 

processed food, which can be used by consumers to make healthier food choices. In the case 

where certain brands are classified as healthy and other brands as less healthy, the SANPM 

can help the consumer to choose the healthier brand option. 

4.5 To compare the nutrient content on the packaging of the frequently consumed 

processed foods with the nutrient content of a similar processed food in the 

Condensed Food Composition Tables for South Africa (Wolmarans et al., 2010) 

The CFCTSA is a reliable resource compiled and used by South African researchers.  This 

objective was included to determine how the nutrient information of the CFCTSA compares 

with that on processed food labels.  In 87.5% of all instances, the healthiness score given by 

the SANPM compared well with that of the processed foods found in the CFCTSA.  This 

indicates that the CFCTSA is still a dependable source for providing information on the energy 

and nutrition composition of foods consumed in South Africa.  Researchers should, 

nevertheless, compare the nutrient information on the back of food labels with that of similar 

food items in the CFCTSA to make the correct assumptions when substituting items not 

available in the CFCTSA. 

4.6 Limitations 

Because this study was concerned only with the healthiness of processed foods consumed 

by children aged two to five years in the Tlokwe district, the findings cannot be generalised in 

the rest of South Africa.  Secondly, this study gives insight into the processed food 

consumption of children aged two to five years but cannot successfully link processed food 

consumption to childhood obesity as the contribution to energy intake was not measured; this 

was, however, not an objective of the study.  To increase the response rate, participants could 

be recruited through different channels such as church groups and public health centres.  Even 
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though precautions were taken to include a representative sample of the study area, some 

processed foods could have been omitted from the FFQ, which could lead to biased results.  

This bias could be lessened with a larger study sample. 

4.7 Recommendations 

• This study gave new insight regarding the processed food consumption of children 

aged two to five years.  The Nutritional Guidelines for ECDs advises that numerous processed 

foods should not be recommended for children, these include processed meats, sugary drinks 

and snack foods (SADoH, 2016).  To further expand on this study and to support the Nutritional 

Guidelines for ECDs, it is recommended that an investigation should be launched into the 

caloric contribution of processed foods to a child’s diet and the child’s body composition.  This 

can be done at district level as each part of South Africa can uniquely differ from another to 

ensure more targeted interventions. 

• Parents and caregivers play a major role in the food choices that children make when 

they are young (Hawkes et al., 2015; DOH, 2016). It is therefore recommended that the 

interventions should be targeted at parents and caregivers on a national level and should 

focus on educating them on making healthier food choices for their children.  This can be done 

using the South African Food-Based Dietary Guidelines (FBDGs) (which promotes healthy 

food choices) as the foundation for every food choice. 

4.8 Main findings and conclusion 

The tools used in this study were able to adequately identify and classify the processed foods 

frequently consumed by children aged two to five years.  Other recruitment methods that may 

have yielded a larger sample, may have led to a better response rate. The CFCTSA, used 

together with other resources, is a reliable source of nutrient data for South African 

researchers.   

This study found that 68.7% of processed food frequently consumed by children aged two to 

five years was classified by the SANPM as less healthy.  This is of concern because of the 

high fat and or salt and/or sugar content of these foods, which is of vital importance when 

addressing healthier food choices in children.   More research is needed to investigate the 

caloric contribution of processed foods to a child’s diet and to the body composition of these 

children to successfully link processed food consumption and childhood obesity.  Interventions 

should be targeted at parents and caregivers while more attention should be given to the 

administration of school feeding programmes in ECDs.  Preventing childhood obesity will 

benefit South Africa in future by contributing to a healthier population and a lower prevalence 
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of cardiovascular diseases. This is an area of research, therefore, that warrants more urgent 

attention. 
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ANNEXURE II: NUTRIENT INFORMATION AND HEALTHINESS SCORE OF PROCESSED FOOD 

Processed Food Nutritional Information/100g 

Processed food and 
% of population 
consumed 

Brand Flavour/type Energy 
(kJ) 

Prot1 
(g) 

Total 
fat 
(g) 

SFA2 

(g) 
CHO3 

(g) 
Sugar 
(g) 

Fiber 
(g) 

Sodium 
(mg) 

NPS4 Healthy 
food 
product 

Bread 
79.83% 

Brand 1 Brown 901.00 8.00 1.60 0.60 38.00 3.50 6.90 596.00 -1 Yes 

Brand 2 910.00 8.00 1.80 0.60 45.00 3.60 3.50 464.00 0 Yes 

Brand 3 998.00 7.70 2.10 0.50 44.00 4.00 5.60 472.00 -2 Yes 

CFCTSA
5 

1036 9.00 0.24 0.24 45.90 0.00 3.20 653.00 3 Yes 

Crisps 
78.15% 

Brand 1 Salt and Vinegar 2203.00 7.40 35.00 13.60 46.00 0.70 4.80 1440.00 21 No 

Brand 2 Cheese 2335.00 6.20 35.90 15.00 53.00 1.30 1.00 839.00 24 No 

Brand 3 Barbeque 2177.00 6.60 31.00 14.00 54.00 1.70 3.90 935.00 22 No 

CFCTSA Potato crisps 2328.00 6.40 34.70 14.03 53.30 0.00 1.70 1067.00 25 No 

Macaroni 77.31% Brand 1 Plain 1456.00 12.00 1.60 0.40 66.00 3.50 5.70 12.00 -6 Yes 

Brand 2 720.00 5.70 0.50 0.20 
34.00 

0.50 
 1.40 

0.00 -2 Yes 

Brand 3 656.00 5.00 0.70 0.10 32.00 4.40 1.30 6.00 -3 Yes 

CFCTSA Cooked, plain 595.00 4.80 0.70 0.10 26.70 0.00 1.60 1.00 -3 Yes 

Vienna 73.95% 
 
 

Brand 1 Pork 570.00 13.90 8.00 3.20 2.40 1.10 0.80 1149.00 18 No 

Brand 2 Pork 489.00 14.40 2.40 0.40 4.80 0.00 0.00 1152.00 6 No 

Brand 3 Chicken 980.00 13.50 19.60 6.60 0.90 0.00 3.50 908.00 19 No 

CFCTSA Pork 1142.00 10.20 25.20 9.28 2.00 0.00 0.00 953.00 22 No 

Yogurt  
72.27% 
 

Brand 1 Strawberry, smooth 370.00 3.70 2.10 1.60 13.40 10.70 0.50 44.00 2 Yes 

Brand 2 406.00 2.50 2.00 1.30 17.00 12.20 0.00 37.00 3 Yes 

Brand 3 354.00 2.10 2.20 1.60 14.00 10.00 1.00 31.00 2 Yes 

CFCTSA Fruit, sweetened 375.00 3.80 1.50 0.94 15.00 0.00 0.00 74.00 -1 Yes 

Soft tub Margarine 
72.27% 
 

Brand 1 Original 2987.00 0.40 80.00 29.40 1.00 0.60 1.00 703.00 44 No 

Brand 2 1858 0.30 50.00 16.40 1.00 0.30 1.00 597.00 27 Yes 

Brand 3 2230 0.10 60.00 14.60 1.00 0.30 1.00 240.00 22 Yes 

CFCTSA Polyunsaturated 
 

3063 0.20 82.50 16.66 0.40 0.00 0.00 400.00 29 No 
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Processed Food Nutritional Information/100g 

Processed food and 
% of population 
consumed 

Brand Flavour/type Energy 
(kJ) 

Prot1 
(g) 

Total 
fat 
(g) 

SFA2 

(g) 
CHO3 

(g) 
Sugar 
(g) 

Fiber 
(g) 

Sodium 
(mg) 

NPS4 Healthy 
food 
product 

Jelly/ soft sweets 70.59% 
 

Brand 1 Jelly sweet 1200.00 5.10 0.20 0.20 66.00 47.00 0.00 24.00 13 No 

Brand 2 Jelly sweet 1470.00 0.00 0.00 0.00 88.00 77.90 1.00 73.00 13 No  

Brand 3 Marshmallow 1385.00 3.60 0.00 0.00 78.00 61.50 0.00 50.00 15 No 

CFCTSA Soft jelly type 1602.00 0.00 0.80 0.70 92.50 92.10 0.00 23.00 14 No 

Muffins  
68.91% 
 

Brand 1 Chocolate 1692.00 7.50 14.30 4.20 56.00 36.90 2.00 480.00 20 No 

Brand 2 Chocolate chip 1550.00 5.20 14.40 2.50 54.00 32.70 1.40 339.00 13 No 

Brand 3 Chocolate 2811.00 8.00 30.40 4.80 90.00 52.80 3.00 736.00 27 No 

CFCTSA Plain 1294.00 10.10 6.30 0.00 49.60 0.20 2.70 130.00 - 3 Yes 

Chocolates 
68.07% 

Brand 1 Milk chocolate 2205.00 7.60 29.00 17.50 57.00 17.50 2.50 81.00 24 No 

Brand 2 White chocolate 2324.00 5.00 32.90 19.30 60.10 51.00 0.18 118.00 26 No 

Brand 3 Milk, dark and 
white mix 

2194.00 6.10 31.20 18.90 
54.00 46.40 2.90 85.00 

23 No 

CFCTSA Chocolate, milk 2303.00 8.60 30.60 17.98 60.20 54.20 0.00 120.00 27 No 

Ice cream  
67.23% 
 

Brand 1 Vanilla 
 

728.41 2.00 9.00 4.00 25.00 16.00 0.00 95.00 8 No 

Brand 2 351.00 1.00 3.800 2.00 11.00 7.50 0.00 0.00 3 Yes 

Brand 3 689.00 1.00 7.00 3.20 24.00 14.40 0.30 79.00 8 No 

CFCTSA Regular 868.00 35.00 11.00 6.79 23.60 13.40 0.00 80.00 8 No 

Hard Sweets 67.23% 
 

Brand 1 Hard sweet 1498.00 0.00 0.00 0.00 95.00 85.60 0.00 79.00 14 No 

Brand 2 1361.00 0.00 0.00 0.00 81.00 66.10 0.00 13.00 14 No 

Brand 3 141.00 1.20 1.40 1.20 79.00 77.20 0.30 114.00 16 No 

CFCTSA Hard boiled type 1602.00 0.00 0.80 0.70 92.50 92.10 0.00 23.00 14 No 

Polony  
67.23% 

Brand 1 French 638.00 12.70 9.50 3.20 3.10 0.20 2.90 1020.00 17 No 

Brand 2 594.00 13.30 6.60 2.00 4.00 1.300 1.00 1100.00 20 No 

Brand 3 892.00 9.00 18.40 5.40 4.00 0.30 0.00 998.00 17 No 

CFCTSA Bolonga  1294.00 11.70 28.30 10.70 2.80 0.00 0.00 1019.00 23 No 

Carbonated drinks 
66.39% 
 

Brand 1 Cola 234.00 0.00 0.00 0.00 13.00 12.20 0.00 10.00 2 No 

Brand 2 180.00 0.00 0.00 0.00 11.00 10.6 0.00 7.00 3 No 

Brand 3 187.00 0.50 0.50 0.10 10.70 10.70 0.50 0.005 2 No 

CFCTSA Cold drink 
carbonated 

175.00 0.00 0.00 0.00 10.30 10.30 0.00 7.00 2 No 
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Processed Food Nutritional Information/100g 

Processed food and 
% of population 
consumed 

Brand Flavour/type Energy 
(kJ) 

Prot1 
(g) 

Total 
fat 
(g) 

SFA2 

(g) 
CHO3 

(g) 
Sugar 
(g) 

Fiber 
(g) 

Sodium 
(mg) 

NPS4 Healthy 
food 
product 

Jam  
66.39%  

Brand 1 Apricot, smooth 1104.00 0.80 2.00 0.00 64.00 52.10 0.00 6.00 13 No 

Brand 2 1090.00 0.10 0.10 0.10 61.00 58.10 1.00 19.00 12 No 

Brand 3 1020.00 0.40 0.20 0.20 58.00 51.10 0.30 24.00 13 No 

CFCTSA Jam 1198.00 0.40 0.00 0.00 69.30 64.10 0.80 15.00 13 No 

Breakfast cereals 
65.55% 
 

Brand 1 High in fibre 1323.00 10.70 11.60 0.30 5.90 1.80 10.70 332.00 - 4 Yes 

Brand 2 1523.00 14.40 7.90 1.40 57.00 1.00 12.30 19.00 1 Yes 

Brand 3 1054.00 12.00 2.20 0.50 51.10 12.90 22.50 534.00 2 Yes 

CFCTSA 1555.00 11.60 2.10 0.27 63.10 6.20 12.11 165.00 - 4 Yes 

Take away  
64.71% 

Brand 1 Fried chicken 
drumstick6 

1186.00 22.50 17.40 4.61 9.10 0.00 0.30 292.00 5 No 

Brand 2 Pizza, margarita, 
thin base 

1149.00 13.90 13.30 6.60 24.90 2.30 0.40 359.20 7 No 

Brand 3 Cheese Burger 1277.00 16.50 13.00 7.50 29.50 4.50 2.70 775.00 16 No 

CFCTSA Pizza, tomato and 
olives 

1042.00 9.00 11.80 5.19 24.80 0.90 1.80 570.00 13 No 

1. Protein 

2. Saturated Fatty Acids 

3. Carbohydrates 

4. Nutrient profiling score 

5. Condensed Food Composition Tables for South Africa  

6. Taken from the CFCTSA 
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ANNEXURE III: ELECTRONIC FFQ  
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