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ABSTRACT 

 

Background: Non-communicable diseases (NCDs) are a significant contributor to premature mortality in 

South Africa. The risks for NCDs among educators in higher socio-economic areas of South Africa have 

not been studied. The aim of this research was to conduct a formative assessment of grade 4 to 7 

educators in independent (non-public) schools in Gauteng to advise the need for an intervention for the 

prevention of NCDs targeted at these educators.  

Methods: A cross-sectional, descriptive study design was used to assess the educators’ dietary risks for 

NCDs, their weight status and association with select individual and social factors, and the educators’ 

modifiable and intermediate risk factors for NCDs. A self-administered estimated three-day food record 

was used to assess dietary and alcohol intake. A self-administered questionnaire was used to collect 

individual (age, gender, socio-economic status (SES), education level, personal weight and weight loss 

history, weight status of parents, nutrition knowledge, psychological well-being, body image discordance 

and satisfaction with body areas) and social factors (influence of significant others on body image) that 

affect weight status. This questionnaire was also used to assess other modifiable NCD risks (tobacco 

smoking, physical inactivity) in addition to dietary and alcohol intake, and psychological well-being 

mentioned. Intermediate NCD risk factors were assessed by taking anthropometric measurements and 

obtaining non-fasting finger prick blood samples to assess blood glucose, total cholesterol, and triglyceride 

levels.  

Results: Eighty-one educators participated and 91% were female. They had a high SES and education 

level. The median (IQR) age of the educators was 42.0 (35.0; 50.0) years. Sixty-four educators submitted 

completed food records. The percentage of educators that exceeded the World Health Organisation 

recommendations for particular dietary parameters were as follows: saturated fat: 91%, trans-fats: 31%, 

free sugars: 27% and sodium: 28%. Almost three quarters of educators (72%) consumed a lower 

carbohydrate diet (<45%E) and 94% consumed inadequate amounts of dietary fibre. Thirty percent of 

educators exceeded the recommended intake for alcohol. The percentage of educators that did not meet 

the Dietary Reference Intakes for certain micronutrients were as follows: potassium: 100%, vitamin D: 

97%, folate: 92%, calcium: 70%, vitamin E: 73%, magnesium: 66%, and vitamin C: 50%. None of the 
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educators had a Dietary Diversity Score (DDS) <4 (mean ± SD DDS: 6.1 ± 1.2) and their diets were varied 

(mean ± SD Food Variety Score: 13.4 ± 4.5). The ten most frequently consumed items were coffee, brown 

bread, chicken, full fat cheese, full cream milk, salad, beef, sugar, chocolate, and high fibre breakfast 

cereals in descending order. As a result, 11 of the 13 measured dietary risk factors outlined by the Global 

2017 Diet Collaborators (2019) were present among the educators.  

The median (IQR) BMI of the total group was 23.9 (21.6; 29.2)kg/m2. Twenty-seven percent of educators 

were overweight, 14% obese and 75% had a distorted view of their body size. Overweight/obese educators 

were significantly more likely to see themselves as smaller than they were (p<0.001) and also to have 

higher levels of dissatisfaction with their bodies in general (p<0.001), and all the body areas assessed. 

Female educators wanted to weigh median (IQR) 5 (2; 12)kg less than their actual weight. Sixty-five 

percent of educators had attempted weight loss in the past two years. Forty-six percent of the educators 

were psychologically stressed. Nutrition knowledge scores were as follows: poor: 8%, fair: 55% and good: 

37%. Significant protectors against being overweight/obese were being younger than 30 years (OR=0.18; 

95% CI: 0.04-0.88; p=0.034), not having a distorted body image (OR=0.09; 95% CI: 0.03-0.32; p<0.001) 

and being satisfied with their waist (OR=0.29; 95% CI: 0.01-0.85; p=0.025), hips (OR=0.21; 95% CI: 0.07-

0.65; p=0.007) and legs (OR=0.29; 95% CI: 0.10-0.83; p=0.02). 

All studied NCD risk factors were present in the total group.  More prominent risks in those <30 years were 

a diet high in SSBs, excess sedentary behaviour, elevated triglycerides and smoking, and in those ≥30 

years were a diet high in total fat, having a high waist circumference, having elevated cholesterol levels, 

being overweight/obese and having low PA levels. Nine percent of the educators smoked cigarettes and 

32% of educators exceeded alcohol recommendations. The top nine risks were dietary factors including 

low intake of vegetables, legumes, milk, calcium, fruit, nuts/seeds, fibre, polyunsaturated fat and high 

intake of red meat. Seventeen percent of educators had insufficient PA levels and 39% spent >4 hours 

sitting/day. In addition to the levels of psychological distress and overweight/obesity already mentioned, 

43% had waist circumferences indicating risk. Eleven percent of educators had a high blood pressure 

(≥140/≥90 mm Hg), 37% a raised glucose level (≥5.6-<11.0 mmol/L), 43% a raised total cholesterol level 

(≥5.0 mmol/L) and 72% a high triglyceride level (≥2.0 mmol/L).  
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Conclusions: Considering the limitations indicated for this study, it can be concluded that the educators 

teaching at independent schools in Gauteng had a high dietary risk for NCDs, despite consuming a diverse 

and varied diet. The prevalence of overweight and obesity among the female educators requires 

intervention. Individual and social factors, that could be used to tailor interventions aimed at preventing or 

controlling overweight and obesity among this group, were identified. This study provides insights into the 

modifiable and intermediate risk factors for NCDs among educators teaching at independent schools and 

indicates the need for effective interventions aimed at reducing their risk for NCDs. 
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 INTRODUCTION
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Good health is key to sustainable human development 

Good health for all people at all ages is key to building societies that will prosper into the future. The 

interconnectedness between good health and sustainable human development has been acknowledged 

through the United Nations Sustainable Development Goals (SDGs) for 2030, where ‘ensuring healthy 

lives and promoting well-being for all at all ages’ is SDG number 3 (United Nations (UN), 2018). Whilst 

South Africa, along with many other countries, is working towards this goal, much greater efforts will be 

required over the next decade to make this a reality. SDG 3.4 includes the target of reducing premature 

mortality from non-communicable diseases (NCDs) by one third by 2030, through prevention and 

treatment. The SDGs are interdependent and progress towards reaching SDG 3.4 will have an influence 

on the success of at least nine of the other SDGs (Nugent et al., 2018), as shown in Figure 1 below. The 

lines show the strength of the relationships between SDGs based on a count of common key words in 

each SDG target and indicator. 

 

Figure 1. The links between SDG 3.4 and nine SDGs. Adapted from Nugent et al., 2018. 
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NCDs are increasing globally 

NCDs have been identified as a major cause of disability and death and are increasing globally. According 

to the 2017 Global Burden of Disease (GBD) Study, ischaemic heart disease and stroke, were the first 

and third leading causes of early death worldwide. This study also showed that NCDs were responsible 

for 80% of the disability burden globally, driving a 52% increase in disability from 1990 to 2017. Diabetes 

was the fourth-leading cause of disability in 2017, moving up from ninth position in 1990 (GBD 2017 

Mortality Collaborators, 2019). 

The four NCDs that cause the most premature deaths globally are cardiovascular diseases, cancers, 

chronic respiratory diseases, and diabetes. They can be prevented through addressing the four main risk 

factors that cause them, namely tobacco use, harmful use of alcohol, unhealthy diets, and physical 

inactivity (World Health Organisation (WHO), 2008). These diseases are linked to several other disease 

conditions and obesity has a role to play in the development of cardiovascular disease, diabetes, and 

some cancers.  

In 2017, the WHO Director-General convened an Independent High-Level Commission on NCDs to make 

recommendations on how countries can accelerate action on the prevention and treatment of NCDs, given 

that many countries are not taking the necessary steps to achieve SDG 3.4 (WHO, 2018a). The cost of 

delay is said to be the greatest in low- and middle-income countries, such as South Africa, where the risk 

of dying prematurely from an NCD is almost double that of high-income countries (WHO, 2018a). 

NCDs are a leading cause of mortality in South Africa 

The second National Burden of Disease Study (NBDS) in South Africa examined cause of death data from 

1997 to 2012 (Pillay-van Wyk et al., 2016) and found that in 2012, 43.4% of all deaths in South Africa were 

due to NCDs. Diabetes also moved from tenth to sixth leading cause of death over this period (representing 

a 29.3% increase). The data differs across reports; however, all indicate that NCDs are a significant 

contributor to premature mortality in South Africa.  For example, the WHO NCD Country Profile for South 

Africa indicates that NCDs are estimated to account for 51% of all deaths and that the key NCDs are as 

follows: cardiovascular diseases (19%), cancers (10%), chronic respiratory diseases (4%), type 2 diabetes 
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(7%) and other NCDs (11%) (WHO, 2018b). Statistics South Africa indicates that  in 2015 NCDs were 

responsible for 57.8% of all deaths and 60% of these occur under the age of 70 years (Statistics SA, 2017). 

The top 10 causes of death in South Africa have remained the same with differences between 

genders, population groups and provinces 

When comparing the results of the 2016 NBDS to the initial one conducted in the year 2000, South Africa 

continues to face a quadruple burden of disease which includes high levels of HIV / AIDS and tuberculosis, 

communicable diseases, perinatal conditions, maternal causes, and nutritional deficiencies, NCDs and 

injuries (Bradshaw et al., 2003; Pillay-van Wyk et al., 2016). Whilst the top ten causes of mortality have 

remained the same since the first study, there are differences in the ranking by gender, population group 

and province, pointing to the need to tailor interventions appropriately.  

The NCD burden in South Africa is high and is projected to increase 

The data in the NBDS show that there has been a slight decline in NCDs since 2003, which has been 

attributed to decreases in tobacco-related conditions (e.g. ischaemic heart disease, chronic obstructive 

pulmonary disease (COPD) and lung cancer) and is thought to be because of control measures aimed at 

reducing tobacco use. Despite this, the burden of NCDs in South Africa is still high, particularly from 

cardiovascular disease, cancers, diabetes and COPD (Pillay-van Wyk et al., 2016), and on review of key 

risk factors for these diseases, the current outlook is that they will continue to increase if left to follow their 

current path.  

The prevalence of underlying risk factors points to a growing risk of NCDs in South Africa 

The South African Health and Nutrition Examination Survey (SANHANES-1) (Shisana et al., 2013) 

investigated the underlying intermediate risk factors for NCDs, namely overweight and obesity, 

hypertension, hyperglycaemia and hypercholesterolaemia, as well as the key disease-causing behaviours, 

specifically tobacco use, an unhealthy diet, physical inactivity and the harmful use of alcohol. These factors 

were also reviewed in the 2016 South Africa Demographic and Health Survey (SADHS) (Department of 

Health (DOH) et al., 2019). These findings showed a high prevalence of these risk factors and disease-

causing behaviours, which points to a growing risk of developing NCDs.  
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Risk factors, such as overweight and obesity, are increasing and are present among adult South 

Africans 

Risk factors such as overweight and obesity, which are linked to hypertension, hyperglycaemia and 

hypercholesterolaemia, have been increasing over time among women in South Africa. Institute for Cancer 

Research, 2007; Dalal et al., 2011). Institute for Cancer Research, 2007; Dalal et al., 2011). The 

prevalence of verweight and obesity has also been increasing over time among women in South Africa 

but seems to have remained more stable among men. Thirty nine point two percent of women and 20.1% 

of men were overweight and 24.8% of women and 10.6% of men were obese at the time of the South 

African National Health and Nutrition Examination Survey (SANHANES-1) (Shisana et al., 2013). Only 

three years later, the 2016 South Africa Demographic and Health Survey (SADHS) indicated that the 

prevalence of overweight and obesity was 27% and 41% for women and 20% and 11% for men 

(Department of Health (DOH) et al., 2019T). The WHO NCD Country Profile for South Africa indicates that 

unless effective interventions are implemented, the adult obesity prevalence will continue to increase 

(WHO, 2018b).  

South Africa has had NCD policies in place since the early 1990’s 

A recent study examined the NCD policies in South Africa and found that there were policies covering the 

main NCD risk factors from the 1990’s, prior to the development of global goals aimed at addressing NCDs 

(Ndinda et al., 2018). Since 1994, policies that deter individuals from smoking and consuming alcohol 

through several mechanisms have been put in place. In 1996, the National Department of Health created 

a Directorate that is specifically focused on chronic disease and disability, from which strategies and 

regulations to prevent and control NCDs have been developed over time. Although NCDs have been 

identified as a key issue for many years, this has not been given the priority it has required, possibly due 

to the HIV / AIDS epidemic (Mayosi et al., 2009; Ndinda et al., 2015).  

There is a renewed focus on NCDs, with strategies to prevent and control NCDs and obesity 

Over the past decade, there appears to have been a renewed focus and commitment to addressing the 

growing NCD epidemic. South Africa made a declaration in 2011, which included ten country-specific 
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targets aligned to prevent and control NCDs (DOH, 2015). The first was to reduce premature mortality 

from NCDs by at least 25% by 2020. Linked to this, the following targets were set to address the behaviours 

and intermediate risk factors mentioned earlier (WHO, 2008; DOH, 2015): reduce by 20% tobacco use 

and relative per capita consumption of alcohol; reduce mean salt intake to less than 5 grams per day; 

reduce the prevalence of people with raised blood pressure by 20%; increase the prevalence of physical 

activity (>150 minutes of moderate-intensity physical activity per week) by 10% ; and reduce by 10% the 

percentage of people who are obese and or overweight by 2020. At around the same time, the National 

Strategic Plan for the Prevention and Control of NCDs (2013-2017) (DOH, 2013b), the Food and Nutrition 

Security Policy which focuses on dietary diversity and micronutrient intake from a nutrition perspective 

(Department of Agriculture, Forestry and Fisheries (DAFF), 2014) and the Strategy for the Prevention and 

Control of Obesity South Africa (2015-2020) were adopted (DOH, 2015). The National Strategic Plan for 

the Prevention and Control of NCDs following on from 2017 has not been finalised. 

Further steps have been taken to address NCDs in South Africa in the past decade 

The research cited thus far indicates that the extent of the NCD problem has been outlined, although there 

is an opportunity to align methodologies relating to measurement and reporting on NCDs and their risk 

factors, as well as to ensure that appropriate monitoring and surveillance of policies and programmes is 

conducted to measure their effectiveness. It has been acknowledged that there are research gaps relating 

to the dietary intake of South Africans in particular, given that unhealthy diets are one of the four main risk 

factors for NCDs. Research to investigate the dietary intake of all South Africans nationally is planned but 

it may be some time before this data will become available (DOH, 2019a).  

In addition to the legislation aimed at reducing tobacco use and the harmful use of alcohol, key policies 

have been introduced to address unhealthy diets over the past decade. These include updated regulations 

relating to the labelling and advertising of foods (DOH, 2010) and new regulations relating to: trans-fats in 

foods (DOH, 2011), sodium reduction in thirteen categories of foods (DOH, 2013a) and a levy on sugar-

sweetened beverages (National Treasury, 2017). Other than the labelling and advertising regulations, 

South Africa has been among the first countries in the world to publish these kinds of regulations, with 

other countries relying on voluntary approaches to address levels of these nutrients in foods. 
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A week in the national health calendar has been dedicated to raising awareness of and providing nutrition-

related education messages to help South Africans reduce their risk of diet-related NCDs from as early as 

2011. This has been named National Nutrition Week and it runs from the 9-15th October each year and is 

followed by National Obesity Week, which runs from the 15-19th October (now combined as National 

Nutrition and Obesity Week). From 2018 onwards, the nutrition education messages have spanned both 

weeks given the important link between diet, obesity and NCDs.  A public relations campaign which 

includes key information, messages, tips, recipes, and answers to frequently asked questions is 

implemented on key nutrition-related topics each year during these weeks. It is led by the DOH and 

supported by several partners (DOH, 2019b). 

The national food-based dietary guidelines were reviewed and updated in 2013 to ensure that they not 

only encourage a diet that meets nutrient needs but also lowers the risk of NCDs (Vorster et al., 2013). 

Discretionary intake of nutrients such as sodium, sugar and fat cannot be addressed through legislation 

that limits the amount that is present in food and beverages. Interventions aimed at changing behaviour 

are therefore necessary. The Heart and Stroke Foundation South Africa (HSFSA) led a 6-month mass 

media campaign ending in 2015 to raise awareness around the need to reduce discretionary salt intake 

(Wentzel-Viljoen et al., 2017). Similar campaigns have not been undertaken for the discretionary use of 

sugar or fat. In 2016, the DOH launched the ‘Phila’ programme, which aims to expose the public to health-

related messages through mass media communication (DOH, 2019c). Policies and programmes to 

promote physical activity are in place under the custodianship of the Department of Sports and Recreation 

in South Africa, however it is not clear whether these are specifically aimed at reducing NCDs (Ndinda & 

Hongoro, 2017). 

The food industry, which includes food and non-alcoholic beverage manufacturers, retailers and 

wholesalers, quick service restaurants and other industry associations have had to reformulate their 

products to reduce trans-fats, sodium, and sugar to comply with the regulations cited. Several companies, 

through the Consumer Goods Council of South Africa (CGCSA), have also made voluntary commitments 

relevant to the foods they manufacture and sell, in line with goals outlined by the DOH in the Strategy for 

the Prevention and Control of Obesity in South Africa (2015-2020) (DOH, 2015; CGCSA, 2019). The 

https://www.cgcsa.co.za/service-offering/food-safety-initiative/healthy-food-options-initiatives/
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progress made against these commitments is not available. The DOH have publicly acknowledged this 

work and the need for multi-sectoral engagement to address NCDs but have indicated that self-regulatory 

approaches have their limitations (Pillay, 2019). They have also identified the need for further regulation 

and have indicated that front of package warning labels that show the levels of key nutrients will be 

introduced (Pillay, 2019). 

National strategies include prevention interventions aimed at young children as a key focus area 

A recent Lancet review highlighted the need for both prevention and management of NCDs to achieve the 

SDGs, indicating that strategies need to include both types of interventions to be successful (Nugent et 

al., 2018).  

In line with this, the National Strategic Plan for the Prevention and Control of NCDs (2013-2017) (DOH, 

2013b) included prevention of NCDs as a key focus area, with schools being identified as important for 

the primary prevention of NCDs. Life orientation (LO) classes are mentioned as a platform for encouraging 

healthy lifestyles and discouraging learners from smoking and drinking alcohol (DOH, 2015).  

Obesity prevention strategies have focused on key periods during a child’s growth and development, 

including preconception and antenatal, early childhood and school age / adolescence (Dabas & Seth, 

2018) and have therefore been included in the South African National Strategy for the Prevention and 

Control of Obesity (DOH, 2015).  Promotion of healthy eating and physical activity in early childhood is 

one of the goals of this strategy (DOH, 2015).  

Focusing on interventions that positively influence children’s behaviour is considered to be impactful, given 

that they are more susceptible to external influences than older individuals (Rosário et al., 2012). It has 

also been indicated that dietary patterns, along with physical activity behaviours, established during 

childhood continue into adulthood (Rosário et al., 2012; Senekal et al., 2015; Seme et al., 2017), which 

means that adopting healthy eating behaviours at an early age can have both immediate and long-term 

benefits in contributing to a healthy lifestyle and protecting these individuals from NCDs.  
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Educators have been identified as an important external influence on young children 

Educators are considered an important external influence on the behaviour of primary school learners due 

to the role they play in being a support structure and potential role model for these children, providing them 

with information and potentially being responsible for implementing programmes that influence learner’s 

behaviour (De Villiers et al., 2012). As such, appropriate interventions aimed at and carried out by 

educators are likely to have benefits for both educators and learners.  

Educators in low socio-economic areas (SEAs) of the Western Cape have a high risk for NCDs 

Research has been undertaken to assess the health status and prevalence of NCD risk factors among 

educators in lower SEAs of the Western Cape. Senekal et al. (2015) conducted research that outlined the 

health status of these educators. They found that they had high levels of obesity, with 47% being obese, 

31% overweight and only 21% having a normal weight. Among those educators that were overweight / 

obese, 38.4% of the female and 32.6% of the male educators thought that their weight was normal, 

indicating that they had a distorted view of their body size. Almost two-thirds of females and just above a 

third of males had a waist circumference that points to an increased risk for metabolic complications. 

Increased visceral adipose tissue is associated with metabolic abnormalities such as a decreased glucose 

tolerance, reduced insulin sensitivity and abnormal blood lipids which are associated with an increased 

risk for type 2 diabetes and cardiovascular disease (WHO, 2011)).  

The prevalence of hypertension among these educators was high, with almost half having a high blood 

pressure. Twenty-seven percent of the educators had an elevated non fasting blood glucose level and 

30.4% had a raised non-fasting total cholesterol level. The researchers in this study compared the 

educators’ actual health status with what the educators could recall, and it was observed that they did not 

always know that they had a health issue. Twenty-eight-point eight percent and almost half of those with 

a high blood pressure and a raised blood glucose level respectively did not remember being told by a 

health professional that this was the case. There was however an awareness of diabetes, with an 

understanding of the key symptoms and causes of this disease. 
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Following from the work conducted by Senekal et al. (2015), Seme et al. (2017) undertook research to 

understand specific risk factors for NCDs among this group, namely their diet-related behaviours and 

physical activity levels. This team of researchers described the food choices and meal patterns, as well as 

the food-related health knowledge of these educators and outlined the educators’ physical activity levels. 

They saw that 52.6% of the educators had tried to lose weight, with obese educators being the most likely 

to attempt this. Given that 31.0% were overweight and 46.6% were obese, these attempts were not 

necessarily successful. Their food choices were not optimal, as shown by the foods that they frequently 

consumed. Poor food choices, such as high-fat foods, energy-dense snacks and processed foods were 

predominantly made, with healthy food choices, such as fruit and vegetables and fibre-rich foods only 

being made twice and once a day respectively. They also found that the educators had different 

perceptions of what it meant to eat healthily, and these were largely based on what they were exposed to 

in the media (53% used print media and 25% used television as their sources of nutrition information). The 

majority (85.7%) of the educators were classified as having moderate levels of physical activity, although 

the researchers indicated that educators may have overestimated their physical activity during work time, 

suggesting that their activity levels may be lower than reported.  

Both authors concluded that sustainable interventions that encourage the educators to make healthy 

lifestyle changes to improve their health and therefore reduce their NCD risk is key. This will also contribute 

to their promotion of healthy eating and physical activity among the learners they teach and thus help 

prevent NCDs in these children (Senekal et al., 2015; Seme et al., 2017).  

The risks for NCDs among educators in higher SEAs have not been studied 

The risks for NCDs among educators in higher SEAs are unknown. The prevalence of the above-

mentioned NCD risk factors and thus related intervention needs have not been studied among educators 

teaching at independent (non-public) schools in higher SEAs in South Africa. Insights about educators 

from different socio-economic backgrounds are important to ensure that any interventions focused at 

preventing and controlling NCDs are tailored appropriately.   

 



10 

 

1.1.    AIM AND OBJECTIVES  

The aim of this research was to conduct a formative assessment of primary school educators in 

independent (non-public) schools in Gauteng to advise the need for an intervention for the prevention of 

NCDs targeted at these educators.  

The first objective of this research was to conduct a dietary intake assessment to determine the educators’ 

dietary risks for NCDs. This included an assessment of their energy, macro- and micronutrient and alcohol 

intake. 

The second objective was to assess the weight status and its association with select individual and social 

factors. The individual factors assessed were age, gender, socio-economic status (SES), education level, 

personal weight and weight loss history, weight status of parents, nutrition knowledge, psychological well-

being, body image discordance and satisfaction with body areas. The social factor assessed was the 

influence of significant others on body image. 

The third objective was to describe the educators’ risk for NCDs. The following non-modifiable NCD risk 

factors were assessed: age, gender, parental NCD risk and disease history. Modifiable risk factors 

assessed included tobacco smoking, alcohol consumption above recommendations, dietary risks, physical 

inactivity and psychological distress. Intermediate risk factors assessed were anthropometric 

(overweight/obesity, increased waist circumference) and biomedical measures (blood pressure, elevated 

non-fasting blood glucose, total cholesterol and triglycerides). 

 

1.2. OUTLINE OF CHAPTERS 2 TO 6 OF THIS DISSERTATION 

Chapter 2, entitled ‘Literature Review’ serves as a critical synthesis of the most important literature related 

to this research project and is divided into three sections. The first section includes an overview of risk 

factors for NCDs, the second reviews global and local strategies to reduce these risk factors among adults 

and the third section outlines theories that have been applied to behaviour change and health promotion 

interventions, other possible strategies that could be considered for interventions aimed at the educators, 
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a framework for applying models or theories to interventions, a process for planning interventions, as well 

as the role of formative assessments in informing interventions.  

Chapters 3-5 include three articles based on the study objectives. They are in a non-specific journal format 

and as they are intended to be read as stand-alone articles once published, there is overlap in the content 

that applies to all three topics.  

The first article primarily addresses the first objective of this research, which was to assess the dietary 

intake of the educators and is presented in Chapter 3 which is entitled ‘Dietary risks for non-communicable 

diseases in primary school educators at independent (non-public) schools in Gauteng, South Africa’.   

The second article addresses the second objective of this research and is presented in Chapter 4 which 

is entitled ‘Weight status and associations with select individual and social factors in primary school 

educators at independent (non-public) schools in Gauteng, South Africa.’ 

The third article addresses the final objective of this research and is presented in Chapter 5 which is 

entitled ‘Modifiable and intermediate non-communicable disease risk factors among primary school 

educators at independent (non-public) schools in Gauteng, South Africa’.   

Chapter 6 provides an overview of the findings outlined in Chapters 3, 4 and 5, final conclusions and 

recommendations. This chapter is entitled ‘Final overview, conclusions and recommendations’. 
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2.1.     RISK FACTORS FOR NCDs 

Non-communicable diseases (NCDs) develop as a result of a combination of risk factors, which include 

those that individuals have no control over (non-modifiable), such as age, race, gender and genetics, and 

those that can be adjusted (modifiable), such as poor dietary intake, low physical activity (PA) levels, high 

alcohol intake and smoking (Abrahams et al., 2011; van Zyl et al., 2012; Ezzati et al., 2013; World Health 

Organisation (WHO), 2015). The interaction between non-modifiable and modifiable behavioural risk 

factors over time result in the development of intermediate risk factors for NCDs, which include overweight 

and obesity, an increased waist circumference, hypertension, hyperglycaemia and hypercholesterolaemia 

(Ezzati et al., 2013; WHO, 2015). These risk factors are moderated by external influences, such as 

urbanisation, globalisation, the media, and agriculture (Steyn, 2006) and the resultant changes to 

individuals’ lifestyles (Popkin, 2012), as well as cultural, economic, social, and political factors (WHO, 

2003). These are known as the underlying determinants of NCDs. Figure 1 provides an overview of the 

risk and underlying factors that were included as part of this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Overview of risk factors and underlying determinants of NCDs included as part of this research. 
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2.1.1. Non-modifiable risk factors 

Age 

NCDs are responsible for mortality in all age groups, except those under 10 years of age, although they 

are responsible for over half of the deaths in those above the age of 40 years globally (NCD Countdown 

2030 Collaborators, 2018). The burden of NCDs is said to increase as the result of more individuals living 

beyond the age of 60 years, and therefore exposure to risk factors for a longer period (Mayosi et al., 2009), 

but also as a consequence of biological and behavioural changes that occur as a result of ageing itself.  

According to Mayosi et al. (2009), advances in medicine and better management of diseases contribute 

to increased longevity. Ageing affects risk for NCDs through several mechanisms, including decreased PA 

and less energy expenditure, fat redistribution in the body (including to the abdomen and other areas 

affecting metabolism and insulin function), hormonal changes and decreased lean mass (Jura & Kozak, 

2016). In line with this, the prevalence of risk factors for NCDs in South Africa increases with age (Shisana 

et al., 2013). 

Gender 

The prevalence of NCD risk factors differ between males and females. Women in South Africa have a 

higher prevalence of overweight, obesity, an increased waist circumference and higher levels of physical 

inactivity. A higher prevalence of alcohol consumption and smoking is seen among males in South Africa 

(Shisana et al., 2013; DOH et al., 2019). It follows that women may experience more disability and mortality 

as a result of these diseases, because of higher levels of overweight and obesity but also due to having a 

greater number of risk factors than men do. However, analysis of the Global Burden of Disease data 

(Gouda et al., 2019) for the sub-Saharan African region showed that both males and females had higher 

rates of disability from NCDs than global figures, which they partly attributed to higher rates of CVD among 

females and higher rates of diabetes and kidney disease among males. 
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A cross-sectional survey of 3840 South Africans aged 50 years or older showed that self-reported NCDs 

were higher among women for arthritis, stroke, angina, diabetes, asthma and hypertension, and women 

had a higher prevalence of NCDs than men did (Phaswana-Mafuya et al., 2013). Self-reported personal 

history of high blood pressure, heart disease and high blood glucose was also higher in women in the 

South African Health and Nutrition Examination Survey (SANHANES-1) (Shisana et al., 2013). The 

reliability of self-reported information of this nature depends on the participant having been told by a health 

care professional that they had the condition and recalling that this was the case. Women may have been 

more likely to have visited a health care professional than men were, which has been seen in other 

research, and may have influenced these findings (van der Hoeven et al., 2012). 

 It has also been shown that there are gender-related differences in mental and psychological health in 

research not specific to South Africa, with women having an increased risk of mood, anxiety and trauma-

related mental health conditions and men having greater risk for suicide and substance abuse (Pineles, 

2018). These differences are reported to be as a result of the interplay between gender and ‘risk and 

resilience’ factors for the development of mental health conditions. 

Genetics 

The concept of adult disease originating in early life was introduced in 1990 and events such as the Dutch 

Famine and the 1918 Flu Pandemic provided evidence of genetic alterations that occurred as a result of 

nutritional changes during pregnancy, infection and stress (Carpinello et al., 2018). The first thousand days 

of life (conception to the age of two) have since been shown to be critical in determining how an individual 

will respond to environmental influences later on in life. For example, during this period of rapid growth 

and development, important nutrition-related factors such as what a mother consumes during pregnancy, 

whether an infant is breastfed and the kinds of foods that are introduced to the infant and young child result 

in programming of the child’s metabolic, endocrine and immune systems (Agosti et al., 2017). This forms 

the basis of how an individual will respond to the foods they consume and therefore has an influence on 

the development of metabolic alterations that are risk factors for NCDs.  

Factors such as maternal nutrition, before and during pregnancy, as well as cigarette smoking during 

pregnancy, also affect intrauterine growth and the infant’s birthweight (Steyn & Damasceno, 2006). Low 
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birth weight and subsequent rapid weight gain has been associated with higher systolic blood pressure 

and poor glucose tolerance among these children (Steyn & Damasceno, 2006).  

Research in the field of nutrigenomics and nutrigenetics has emerged to determine how gene expression 

is altered by the quality and quantity of foods consumed (Reddy et al., 2018). This has led to the 

identification of genetic variations or polymorphisms that influence how individuals metabolise and absorb 

nutrients, as examples. Genetics also plays a role in the development of obesity by influencing appetite, 

energy intake, macronutrient preferences and partiality to foods higher in sugar and carbohydrates 

(Heianza & Qi, 2017).  

Race 

South Africa is known for its cultural diversity and certain groups are more susceptible to specific NCDs 

as a result of genetic factors among different racial groups, such as familial hypercholesterolaemia among 

Afrikaner, Jewish and Indian communities and thus increased risk of cardiovascular disease (CVD) 

(Marais, 2019), and insulin resistance and therefore increased risk of type 2 diabetes and heart disease 

among the South African Indian population (Mayosi et al., 2009). Black South Africans have a higher 

likelihood of salt sensitivity and suppression of renin, affecting blood pressure control (Rayner et al., 2017) 

and therefore risk of CVD. These genetic susceptibilities could partly explain the differences in the 

prevalence of risk factors for NCDs, and NCDs themselves, among different racial groups seen in the 

SANHANES-1 (Shisana et al., 2013), however, modifiable and underlying risk factors are important 

determinants of whether these susceptibilities will translate into health problems in these groups. 

2.1.2. Modifiable risk factors 

Tobacco use 

Tobacco use has been identified as the most important risk factor for NCDs such as heart attack, stroke, 

chronic obstructive pulmonary disease, and lung cancer (Sanni et al., 2018). Second-hand smoke (SHS), 

or  passive smoking, is also a cause of poor health and death. It is estimated that 1% of worldwide mortality 

and 0.7% of the worldwide burden of diseases was as a result of SHS exposure in 2004 (Oberg et al., 

2011). According to the WHO, tobacco use is responsible for 70% of lung cancers, 40% of chronic 
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respiratory diseases and 10% of CVD. Eighty-percent of the one billion tobacco users live in low- and 

middle-income countries (LMICs) (WHO, 2015).  

In South Africa, tobacco smoking has been found to be more common amongst men (DOH et al., 2019). 

This has been found to be the case in general with the exception of a few African countries (Steyn & 

Damasceno, 2006). The prevalence of smoking has decreased since 1998, which is considered to be a 

result of tobacco control policies that have been implemented since 1999. These include banning smoking 

in public areas, warning labels, restricting access to tobacco in retail stores and bans on advertising and 

sponsorship (Sanni et al., 2018). Thirty-seven percent and 8% of men and women smoke daily or 

occasionally, which is a decline of 5% among men and 3% among women (DOH et al., 2019). 

Harmful use of alcohol 

The harmful use of alcohol is associated with negative health, social and economic consequences. It is 

estimated that 62 300 adults died as a result of alcohol-related causes in South Africa in 2015 (Probst et 

al., 2018). From a health perspective, alcohol abuse affects every system in the body leading to metabolic 

changes that negatively affect health (Pisa et al., 2010).  In relation to NCDs, alcohol abuse is associated 

with hypertension, may contribute to obesity due to its energy density, and can also lead to certain cancers, 

such as oesophageal and liver cancer (Pisa et al., 2010). 

Alcohol misuse is associated with a number of social problems, namely unemployment, violence and 

crime, sexual risk behaviours, negative effects on families, lower productivity, economic costs, and injuries 

(Setlalentoa et al., 2009). It has been indicated that the alcohol ban during the COVID-19 lockdown in 

South Africa has resulted in less trauma-related hospital admissions (Matzopoulos & Parry, 2020). 

Unhealthy diet 

The role of suboptimal dietary intake as a behavioural risk factor for NCDs has been extensively 

researched (Mchiza et al., 2012; Willett & Stampfer, 2013; Mchiza et al., 2017; World Cancer Research 

Fund / American Institute for Cancer Research, 2018). A systematic analysis of the Global Burden of 

Disease Study 2017 outlined the possible effects of poor dietary intake and NCDs (GBD Diet 2017 

Collaborators, 2019) across 195 countries.  
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Globally, it was found that suboptimal dietary intake accounted for more deaths than any of the risk factors 

for NCDs and that 20% of deaths could be prevented by improving diets. According to the WHO, low intake 

of fruit and vegetables account for 14% of deaths from gastrointestinal cancer and 10% of deaths from 

CVD (WHO, 2015). This not only has an impact on mortality, but also on quality of life, which is measured 

by disability-adjusted life years (DALYs). Further to this, the highest rates of deaths and DALYs related to 

diet were seen in LMICs (GBD Diet 2017 Collaborators, 2019). Dietary risk factors associated with the 

highest rate of mortality in descending order were as follows: a diet high in sodium, low in whole grains, 

low in fruits, low in nuts and seeds, low in vegetables, low in seafood omega-3 fatty acids, low in fibre, low 

in polyunsaturated fatty acids, low in legumes, high in trans-fats, low in calcium, high in sugar-sweetened 

beverages, high in processed meat, low in milk and high in red meat (GBD Diet 2017 Collaborators, 2019). 

Dietary patterns are defined as ‘the quantities, proportions and variety, or combination of different foods, 

drinks and nutrients in diets, and the frequency with which they are habitually consumed’ (Reddy et al., 

2018). The Mediterranean Diet is one of the most studied dietary patterns that has been shown to be 

cardioprotective, as well as reduce the occurrence of other chronic diseases (Widmer et al., 2015). This 

diet is characterised by a high intake of vegetables, legumes, fruit, whole grains, nuts, and olive oil. It also 

consists of moderate intake of fish, dairy and red wine, and a low intake of red meat and foods high in 

sugar (Bach-Faig et al., 2011).  

Widmer et al. (2015) conducted a review of the evidence to understand whether the benefits of this dietary 

pattern lie in its individual components or in the pattern as a whole. They found that synergies between 

the respective constituents reduce cardiovascular disease through a variety of mechanisms and that these 

had a greater positive effect than individual components of the diet. Another meta-analysis reviewed the 

components of the Mediterranean Diet and found that there were stronger associations with all-cause 

mortality and certain elements of the diet (Eleftheriou et al., 2018). It was found that inverse associations 

existed for moderate alcohol consumption, high fruit and vegetable consumption and a positive association 

was seen with high intake of meat and mortality (Eleftheriou et al., 2018).  

The Dietary Approaches to Stop Hypertension (DASH) diet is another dietary pattern that is well known 

for its’ ability to lower systolic and diastolic blood pressure. This eating pattern is rich in fruit and 
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vegetables, low fat dairy and low in total fat, saturated fat, and sodium (Saneei et al., 2014). As is shown 

by the list of dietary risk factors in the GBD research, as well as in the Mediterranean and DASH dietary 

patterns, it is a combination of including sufficient amounts of foods that contain protective factors and 

limiting foods and nutrients that do not contribute to health over time that is consistent with good health. 

The relationship between diet and mortality in the sub-Saharan African region has been described by 

Abrahams et al. (2011). It was seen that more than half of the countries in this region where at the early 

stages of the nutrition transition, while others were at an advanced stage that is characterised by dietary 

patterns that are causing disease in a large proportion of the population. This stage, known as the nutrition-

related NCD stage, has the following characteristics: a diet high in fat, refined carbohydrates including 

added sugars, animal source foods and is low in fibre and fruit and vegetables (commonly termed the 

‘Western diet’), as well as low physical activity levels and a high prevalence of obesity (Popkin et al., 2012). 

The African region continues to experience the double burden of malnutrition, defined by the WHO as the 

coexistence of undernutrition (wasting, stunting, micronutrient deficiencies) and overweight, obesity and 

diet-related NCDs (WHO, 2015). 

It is evident that South Africa is experiencing the nutrition-related NCD stage of the nutrition transition, 

although rural-urban differences mean that there are differences between and within provinces, given that 

urbanisation is a key driver of this transition (Popkin, 2006).  There has been a shift away from traditional 

eating patterns, which were based on staple grains, legumes and fruit and vegetables, to a diet high in fat, 

refined carbohydrates including added sugars, animal source foods and is low in fibre and fruit and 

vegetables (Popkin et al., 2012). The regional adult dietary intake data available in South Africa (Nel et al., 

2002; Wentzel-Viljoen et al., 2010; Mchiza et al., 2015) gives some insight into the typical dietary intakes 

among South African adults, although no national studies have been conducted.  

A review of the available dietary surveys from 2000 to 2015 (Mchiza et al., 2015) indicated that 

micronutrient deficiencies were prevalent, energy intakes were high in urban centres and very low in 

informal settlements, and that intakes of fruit, vegetables and dairy were low in general.  

A high intake of fruit and vegetables has been shown to promote health and help reduce the risk of type 2 

diabetes, cardiovascular disease, weight gain, cancer, eye diseases, dementia and osteoporosis (WHO & 
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Food and Agriculture Organisation (FAO), 2004; Norman et al., 2007; Boeing et al., 2012). Consumption 

of 7 or more portions of vegetables and fruit is associated with reduced mortality (Oyebode et al.; 2014; 

Miller et al., 2017). The available data for South Africa indicates that fruit and vegetable consumption is 

well below the recommendation of 400g or five 80g portions per day. The mean intake of fruit and 

vegetables in the year 2000 was 235g/day for males and 226g/day for females, which was under 3 servings 

per day.  Eighty-percent of adults over the age of 15 years did not meet the recommended intake for these 

foods at the time (Schneider et al., 2007).   

A review of  the available dietary surveys from 2000 to 2015 also showed that fruit and vegetable 

consumption was low amongst adults (Mchiza et al., 2015). In the Prospective Urban and Rural 

Epidemiological (PURE) study that formed part of this review, median fruit and vegetable intakes were 

below 150g per day. The SANHANES-1 (Shisana et al., 2013) showed that intake of fruit and vegetables 

were scored at the low end of moderate intake. This is consistent with other LMICs, where 77.6% and 

78.4% of women consumed less than 5 portions of fruit and vegetables per day.  

It has been shown that dietary fibre is low among adult South Africans (Nel et al., 2002; Wentzel-Viljoen 

et al., 2010; Mchiza et al. 2015) and has been associated with the metabolic syndrome and its risk factors, 

as well as both cardiovascular diseases and certain cancers in South Africa (Sekgala et al., 2018). 

Excess sugar consumption has shown to be detrimental to health and therefore recommendations have 

been made by the WHO (WHO, 2015) and other bodies (Scientific Advisory Committee on Nutrition, 2015) 

to limit the intake of free sugars to less than 10% of total energy and even to less than 5% of energy for 

further health benefits. It has been indicated that sugar results in lower intake of foods that are high in 

micronutrients and that it contributes to the development of obesity, type 2 diabetes and has a role to play 

in the development of CVD (Temple & Steyn, 2013).  

Adult sugar consumption in South Africa was found to be greater than 25g/day and therefore greater than 

the <10% of energy recommended by the WHO in all of the dietary surveys conducted between 2000 and 

2015 (Mchiza et al., 2015). The authors indicated that this was as a result of the addition of sugar to tea 

and coffee, with granulated sugar being within the top two most commonly consumed foods among two of 
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the studies reviewed, and due to an increase in the proportion of adults that consumed sugar-sweetened 

beverages over a five year period (Mchiza et al., 2015).  

A levy on sugar-sweetened beverages has been introduced in South Africa to decrease the intake of these 

beverages (National Treasury, 2017). A review on the effect of the levy on prices of sugar-sweetened 

beverages has shown that the price of carbonated beverages increased by around R1/L, that the price of 

low or high sugar carbonated drinks brands were similar and that there were significant price increases in 

brands that reduced their sugar content (Stacey et al., 2019). The impact of this levy on consumption of 

these beverages is not available at present. 

Dietary fat-related risk factors that have been associated with mortality and disease are a diet low in 

omega-3 fats, low in polyunsaturated fats and a diet high in trans-fats (GBD 2017 Diet Collaborators, 

2019). The Mediterranean diet is known to consist mainly of unsaturated fat, predominantly olive oil, and 

the DASH diet is low in total fat and saturated fat (Bach-Faig et al., 2011; Saneei et al., 2014). Whilst the 

FAO has set upper limits for total fat intake based on strong evidence that energy balance is required to 

prevent overweight and obesity, these limits are set with the proviso that the overall dietary pattern, total 

energy intake, weight status and life stage are considered (FAO, 2010).  

The FAO expert consultation concluded that replacing saturated fat with polyunsaturated fat has been 

shown to decrease the risk of CVD and that replacing saturated fat with refined carbohydrates may 

increase the risk of CVD and promote the development of the metabolic syndrome (Jakobsen et al., 2009; 

FAO, 2010). Replacing carbohydrates with monounsaturated fat increases HDL cholesterol and replacing 

saturated fats with monounsaturated fat reduces LDL cholesterol. It is important to note that not all 

saturated fats have the same cholesterol-raising ability (Smuts & Wolmarans, 2013).  

Trans-fats have been shown to increase risk for CVD (Stender et al., 2008) and the WHO has urged 

member countries to eliminate all industrially produced trans-fats from the food supply by 2030 (Thornton, 

2018). South Africa introduced maximum limits for trans-fats in foods and oils in 2011 (DOH, 2011), 

however it is unclear what the current levels of tran- fats in foods are as a result. In the review of adult 

dietary intake studies, it appeared that fat intake was within the acceptable range in most studies (Mchiza 

et al., 2015) indicating that the amount of fat in the diet could be less of a problem than the type. The 
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commonly consumed foods listed in this review indicate that the fat intake was largely from animal sources 

including chicken, full cream milk, non-dairy creamer, brick margarine, cakes, biscuits, chips, and 

chocolates but also from oil rich in polyunsaturated fats (Mchiza et al., 2015).  

The dietary fat intake of women and children was measured in the Northern Cape, Western Cape, and 

Limpopo (Ford et al., 2016). Median fish intake ranged from 66-120g/day for women based on the 24-hour 

dietary recall in this study. Omega-3 fat intake was found to be 0.1-0.3% of energy which is below the 

recommendation of 1-2% of total energy (Ford et al., 2016). The 2016 SADHS indicated that fried street 

foods and fast foods are also frequently being consumed by adults (DOH et al., 2019). The SADHS 

demonstrated that 10% of adults consumed fried foods daily and 37% consumed them at least once a 

week. It also showed 2% ate fast foods on a daily basis and 18% ate fast foods at least once a week (DOH 

et al., 2019). 

A diet high in sodium chloride (salt) has been linked to high blood pressure and cardiovascular disease 

(WHO, 2006) and that other nutrients such as potassium, calcium and magnesium are important for the 

regulation of blood pressure (Charlton et al., 2005; Saneei et al., 2014). In 2005, Charlton et al. found that 

South Africans had salt intakes above 6g/day (7.8g, 8.5g, 9.5g in black, mixed ancestry and white groups) 

and that white participants had higher calcium intakes than other groups and potassium intakes were 

below recommendations for all groups. These findings led South Africa to be the first country in the world 

to adopt legislation to restrict the levels of sodium in foods that were shown to be the main contributors to 

sodium intake in South Africa (Charlton et al., 2005; DOH, 2013a). The target dates for the implementation 

of these regulations have since passed and it is expected that the sodium in these products are at the 

mandated levels, given that two-thirds of the foods were at or below the target levels in 2016 (Peters et 

al., 2017).  

Actions have been taken to address discretionary sodium intake through a once-off consumer education 

campaign, given that this is said to account for 40% of the intake of sodium among South Africans 

(Wentzel-Viljoen et al., 2017). A more recent study evaluated sodium and potassium excretion through 

urine analysis and found that the median salt intake among white, black and Indian South Africans was 

7.2g/day and the majority (92.8%) of South Africans still consumed more than 6g salt per day, a decade 



11 

 

later. They also found that 92.8% of the participants (n=692) did not meet the recommended potassium 

intake. This research has suggested that the sodium to potassium ratio may lead to higher increases in 

blood pressure and the development of hypertension with age.  

Based on this, it is suggested that interventions to reduce population salt intake should continue, however 

efforts to increase potassium intake (for example through increased vegetable and fruit consumption) may 

be needed to achieve the intended aim of reducing blood pressure (Ware et al., 2017). This is an example 

of where the synergistic effects of dietary components need to be considered when planning interventions 

to improve health through diet. 

There are multiple determinants of food choices making understanding why certain food choices are made 

complex (Story et al., 2008; Leng et al., 2016). Story et al. (2008) proposed an ecological framework that 

indicates that individual (personal), social, physical, and macro-level environment influences affect food 

choices.   

Leng et al. (2016) described the personal factors specifically, which included dietary components of food 

(e.g. palatability), physiological responses to food, cultural and social factors, cognitive factors (e.g. 

perceived stress, anxiety), familial, genetic, and epigenetic influences. Stress has an influence on an 

individual’s ability to self-regulate their food intake, food choices (including a preference for foods high in 

energy, fat and or sugar), reward processing, hormones controlling hunger and satiety, as well as 

behaviours such as eating, physical activity and sleep (Tomiyama, 2019). Bilici et al. (2020) found that 

emotional stress in women resulted in them eating more palatable foods (high in fat and or sugar) as a 

means of coping with the negative situation and that this was seen more commonly in obese participants. 

More focus has been given to understanding the physical or food environment and how this affects food 

choices and ultimately the health of individuals. Food environments are described as ‘the collective 

physical, economic, policy and socio-cultural surroundings, opportunities and conditions that influence 

people’s food and beverage choices and nutritional status’ (Swinburn et al., 2013).  

The South African food environment has been described as obesogenic (Claasen et al., 2016; Kroll et al., 

2019), and it has been suggested that in order to reduce obesity and diet-related NCDs, healthy food 

environments, which are defined as ‘environments in which the foods, beverages and meals that contribute 
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to a population diet meeting national dietary guidelines are widely available, affordably priced and widely 

promoted’ (Swinburn et al., 2013), need to be developed. It has been suggested that overconsumption is 

a normal response to an environment that does not make healthy food choices the easy choices (Swinburn 

et al., 2011). The food system has also been described as ‘consumtagenic’. Consumers are encouraged 

to buy more, which influences how much food is produced and consumed, as well as how much food goes 

to waste. This not only has negative health effects but is also a cause of climate change (Friel, 2020).  

Physical inactivity 

Physical inactivity is a significant risk factor for NCDs, such as CVD, diabetes, and cancer (WHO, 2015; 

Lear et al., 2017). Conversely, having sufficient levels of PA reduces the risk of these and other diseases 

such as depression (Peluso et al., 2005; WHO, 2015). A systematic review found that individuals with high 

levels of physical activity (PA) and one other positive health behaviour were half as likely to have a CVD-

related event, die from CVD or die from any other cause (Lacombe et al., 2019). The authors concluded 

that high levels of PA with other positive health behaviours, such as not smoking, eating healthily, limiting 

sedentary behaviour, and limiting alcohol intake, were associated with better health outcomes. 

According to the WHO (2010), the recommended amount of PA for adults aged 18-64 years is at least 150 

minutes of moderate-intensity aerobic PA throughout the week or at least 75 minutes of vigorous-intensity 

aerobic PA or an equal combination of these. Aerobic activity should be for at least 10 minutes at a time 

and strength-related PA for major muscle groups should be performed twice a week. For additional health 

benefits, adults should have 300 minutes of moderate-intensity or 150 minutes of vigorous-intensity PA or 

an equal combination of these.  

In the year 2000, 3.3% of all deaths in South Africa were as a result of physical inactivity (Joubert et al., 

2007). In 2003, 48% of men and 63% of women were reported to be physically inactive (DOH et al., 2007). 

Ten years later, it was found that 27.9% of men and 45.2% of women were unfit (Shisana et al., 2013). 

This is a greater improvement for men than women, however the levels of physical inactivity are still too 

high.  
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The physical environment has been shown to influence the amount of PA South Africans undertake, 

indicating the need for interventions that make the environment safe and attractive to encourage PA 

(Malambo et al., 2017). Factors such as four-way intersections, pleasant surroundings, traffic, side- and 

crosswalks were all associated with transport-related PA, proximity to shops was associated with leisure 

time-related PA and distance to transit stops, scenery, sidewalks, shade from trees, traffic and well-lit 

streets was associated with walking for leisure (Malambo et al., 2017). 

A meta-analysis was conducted to understand the impact of different levels of PA on mortality associated 

with sitting time (Ekelund et al., 2016). Interestingly, it was found that 60-75 minutes of moderate-intensity 

PA per day eliminated the risk of increased mortality associated with high sitting time. Ekelund et al. (2016) 

found that those that engaged in 60-75 minutes moderate-intensity PA and sat for >8 hours per day had a 

significantly lower risk of dying than those that sat <4 hours per day but were inactive. They also found 

that the risk of increased mortality in those that sat for >8 hours a day and were inactive was similar to 

smoking and obesity as risk factors.  

Studies that captured sedentary behaviour in the form of TV-viewing time that formed part of the meta-

analysis were similar, however the effects of TV-viewing time on increased mortality appeared to be 

greater than from other forms of sitting time (Ekelund et al., 2016). It was found that ≥3 hours of TV-viewing 

time was associated with increased risk of mortality, except in the group that had 60-75 minutes of 

moderate-intensity PA per day. However, TV-viewing time of >5 hours meant that even the group that had 

high levels of PA was at risk of increased mortality. Other than possible differences as a result of reporting, 

the authors indicated that after dinner postprandial sedentary time may affect both glucose and lipid 

metabolism, that sitting time during the day may include more breaks from sitting, that TV-viewing may 

include snacking and that TV advertising may influence food choices (Ekelund et al., 2016). 

Psychological distress 

Mental health conditions are classified as NCDs themselves but can also affect the development of NCDs 

such as CVD, diabetes, and cancer (Lemogne et al., 2013; Pryor et al., 2017). Further to this, conditions 

like depression, affect behaviours which are related to an increased risk of NCDs, such as poor diet, 

reduced PA, alcohol intake and smoking (Ngo et al., 2013;  Pryor et al., 2017).  
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There is a link between psychological distress and obesity, a risk factor for NCDs (Tomiyama, 2019). It 

has been found that conditions like depression coexist with NCDs such as type 2 diabetes (Mendenhall et 

al., 2014; Udedi et al., 2018) and hypertension (Udedi et al., 2018), particularly in LMICs. Individuals with 

mental health conditions may be less likely to seek help for NCDs and may therefore have a poorer 

prognosis (Prince et al., 2007). 

The teaching profession is known to be an occupation associated with a high prevalence of work-related 

stress (Naghieh,et al., 2015). According to a Cochrane review, this is as a result of a high workload, 

relationships with work colleagues, a poor working environment, learner behaviour, long working hours, 

staffing issues, school inspections and administrative work (Naghieh et al., 2015). 

2.1.3. Intermediate risk factors 

Intermediate risk factors for NCDs include overweight and obesity, an increased waist circumference, 

hypertension, hyperglycaemia and hypercholesterolaemia (Ezzati et al., 2013; WHO, 2015). Metabolic 

syndrome is characterised by an increased waist circumference, raised triglycerides, reduced high-density 

lipoprotein (HDL) cholesterol and a raised fasting blood glucose. The presence of three of five criteria are 

sufficient to make a diagnosis (Alberti et al., 2009; The SEMDSA Type 2 Diabetes Guidelines Expert 

Committee, 2017). This combination of risk factors predisposes individuals to type 2 diabetes and CVD, 

with a five-fold risk of developing diabetes and double the risk of atherosclerotic CVD (The SEMDSA Type 

2 Diabetes Guidelines Expert Committee, 2017).  

In South Africa, individuals have high levels of intermediate risk factors, indicating that the nutrition and 

PA transitions are at an advanced stage, particularly in urban areas (Shisana et al., 2013; DOH et al., 

2019). The prevalence of metabolic syndrome has been reported to range between 43-62% in the Western 

Cape, 6% in the Eastern Cape, 22% in KwaZulu-Natal, 52% in rural and 40% in urban areas of the Free 

State (Sekgala et al., 2018). The SANHANES-1 showed that 10% of South Africans had hypertension and 

35% had diabetes (Shisana et al., 2013).  
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Overweight and obesity 

Overweight and obesity are a major global public health challenge. The prevalence of overweight and 

obesity have been steadily increasing over time and no country has been able to effectively reverse this 

increase (Ng et al., 2014). In 2015, 107.7 million children and 603.7 million adults were obese, and the 

prevalence of obesity has doubled in over 70 countries since 1980 (GBD Obesity Collaborators, 2017). 

This is of serious concern given that the prevalence is not only increasing in adults but also in children and 

adolescents. It is well established that overweight and obesity are underlying risk factors for CVD, diabetes, 

and certain cancers (Ezzati et al., 2004; World Cancer Research Fund and American Institute for Cancer 

Research, 2007; Dalal et al., 2011).  

The prevalence of overweight and obesity was 39% and 25% for women and 20% and 11% for men at the 

time of the SANHANES-1 (Shisana et al., 2013). Only three years later, the 2016 SADHS indicated that 

the prevalence of overweight and obesity was 27% and 41% for women and 20% and 11% for men (DOH 

et al., 2019), indicating that there has been little change in weight status among men but that overweight 

women may be transitioning to become obese women. The higher prevalence of overweight and obesity 

in women has been partly attributed to the predisposition that they have to accumulate fat for reproduction 

and lactation purposes, although factors such as diet, PA, cultural beliefs and urbanisation are cited as 

key contributors to the differences seen between obesity prevalence and gender (WHO, 2015).  

Increasing levels of overweight and obesity are linked to rapid economic growth (Hill et al., 2008) and the 

transitions in dietary patterns and PA levels that accompany this (Katzmarzyk & Mason, 2009; Popkin, 

2012). It has been shown that there is a positive linear relationship between mean body mass index and 

gross domestic product (GDP) of a country up to a GDP of 5000 US dollars (Lobstein & Leach, 2007). 

Increases in economic growth have not only been accompanied by nutrition and PA transitions (linked to 

technological advances) but also to demographic changes (larger proportion of older people in the 

population, as well as movement from rural to urban areas) and health transitions to the development of 

NCDs (Popkin, 1998). 

There are however multiple factors that drive the development of obesity, of which environmental factors, 

like economic development, are only one. These include individual, social, and behavioural factors 
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(Sartorius et al., 2015). All of these factors are thought to impact how much energy an individual consumes 

(food intake) and how much the individual expends (PA), which in turn affect weight status (Sartorius et 

al., 2015). Swinburn et al. (2011) developed a framework for understanding the drivers of energy 

imbalance, which indicates that obesity is directly influenced by behaviours and indirectly by environments. 

They define changes in the food system, including greater supply of energy-dense foods, better distribution 

systems and effective food marketing, as the key driver of the obesity epidemic (Swinburn et al., 2011), 

while recognising that other factors, such as the built environment, transport systems, opportunities for 

PA, food culture and body size perceptions, modulate the effects of key systemic and environmental 

drivers.  

Obesity promotes the development of NCDs through various mechanisms. Excess visceral fat results in a 

series of physiological changes that result in hypertension and therefore CVD risk (Seravalle & Grassi, 

2017). 

Obesity increases the risk of type 2 diabetes through the development of insulin resistance as a result of 

physiological changes that occur due to excess adipose tissue, such as increased levels of fatty acids, 

glycerol, hormones, and inflammatory cytokines (Kahn et al., 2006). Under normal circumstances, the 

body should compensate by secreting enough insulin to circumvent the reduced function of insulin, 

however it is when the pancreatic beta-cells no longer function adequately, that hyperglycaemia ensues. 

Non-esterfied fatty acids cause insulin resistance and impair beta-cell function resulting in decreased 

insulin release. Kahn et al. (2006) have described the link between reduced insulin secretion and its effects 

on various tissues, which result in hyperglycaemia, obesity, and insulin resistance.  

Obesity is associated with increased fasting plasma triglycerides, high LDL cholesterol, low HDL 

cholesterol and increased levels of small dense LDL. Another marker of dyslipidaemia is increased levels 

of apo B containing lipoproteins. Changes in lipid metabolism as a result of obesity have atherogenic 

effects and therefore increase risk of CVD (Klop et al., 2013). Insulin resistance is the main driver of 

dyslipidaemia through its influence on various pathways of lipid metabolism, however pro-inflammatory 

adipokines result in unfavourable changes in lipid metabolism (Vekic et al., 2019).  
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Hypertension 

Hypertension is a major cause of CVD and it has been found that there is a stronger association between 

a history of hypertension and heart attacks (acute myocardial infarction (AMI)) among Africans (including 

three ethnic groups) when compared with other populations (INTERHEART Africa Study, Steyn et al., 

2005). Central adiposity was seen to be a stronger risk factor among the INTERHEART African group. 

Current and former tobacco smoking and stress were also strongly associated with AMI.  

South Africa had the highest prevalence of hypertension among six countries in sub-Saharan Africa 

(Gómez-Olivé, et al., 2017). The 2016 SADHS showed that 45.5% of women and 43.7% of men had 

hypertension (DOH et al., 2019). 

Hypercholesterolaemia 

Dyslipidaemia, as well as hyperglycaemia, is associated with an increased risk of CVD (Yusuf et al., 2014). 

Nationally, one in five males and one in three females between the ages of 15 and 65 years had raised 

total- and LDL cholesterol levels (Shisana et al., 2013). One in two adults had abnormal HDL cholesterol 

levels and one in four participants had elevated triglycerides levels (Shisana et al., 2013).  

Hyperglycaemia 

Hyperglycaemia is caused by insufficient insulin or when the insulin that is produced by the body is not 

able to effectively lower blood glucose levels to the normal range. Type 2 diabetes develops as a result of 

a loss of insulin secretion in the presence of insulin resistance, mostly seen in those that are overweight 

or obese (The SEMDSA Type 2 Diabetes Guidelines Expert Committee, 2017). The International Diabetes 

Federation (IDF) estimated that there were 2.3 million adults (20-79 years) with diabetes in South Africa 

in 2015 (IDF, 2015). The SANHANES-1 (Shisana et al., 2013) found that 18.6% of adult South Africans 

had abnormal glucose control, as measured by using the HBA1c. In adults over 45 years, 16-25% were 

diabetic and 11-20% had abnormal HbA1c results without having been diagnosed with diabetes. 
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2.1.4. Underlying determinants of NCDs 

There are several underlying factors that influence the occurrence of risk factors for NCDs. Steyn (2006) 

had indicated that urbanisation, globalisation (specifically its effects through media, advertising, and 

transnational food companies), agriculture, policy and trade agreements were increasing risk factors for 

NCDs in South Africa and other African countries. Globalisation, urbanisation, factors that affect lifestyles, 

socio-economic status, education, as well as socio-cultural factors, will be outlined here.  

Globalisation 

Globalisation is defined as ‘a process of greater integration within the world economy, through movements 

of goods and services, capital technology and (to a lesser extent) labour, which leads increasingly to 

economic decisions being influenced by global conditions’ (Jenkins, 2004). García-Dorado et al. (2019) 

conducted a review to improve the understanding of the effects of economic globalisation and trade 

liberalisation on unhealthy diets.  

Trade and investment agreements between countries affect trade, foreign direct investment (FDI) and 

flows of information and people. The flows of information and people have socio-cultural influences. These 

are described as the main components of globalisation. These aspects directly change food systems 

throughout the supply chain and also result in changes to food environments including the cost, availability, 

type, composition, and promotion of foods.  

García-Dorado et al. (2019) indicated that there doesn’t need to be a trade-off between health and 

economic development i.e. reduce undernutrition and improve food security through trade liberalisation on 

the one hand but increase risk of overnutrition and NCDs on the other. Governments can ensure that 

policies are put in place to ensure food and nutrition security (i.e. nutrition and health-sensitive trade policy) 

while controlling FDI and marketing of foods to transform obesogenic food environments into healthy ones. 

Urbanisation and associated lifestyle factors 

Urbanisation has been described as one of the demographic transitions that occur as a result of rapid 

economic growth. The urban environment results in changes to the diet and PA levels of its inhabitants, 
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as well as lifestyle changes that develop as a result of time and space constraints. As previously described, 

the food environment in urban areas is a key driver of the obesity epidemic (Swinburn et al., 2011; Claasen 

et al., 2016; Kroll et al., 2019), however the types of foods consumed differ due to income differences 

between urban dwellers of different socio-economic status (Schram et al., 2013).  

Key factors that influence food choices for all urban residents is that lifestyles are busy, more time is spent 

commuting to and from work, working hours are long, there is less time for food preparation and cooking 

and there is a growing number of women who are working (Schram et al., 2013). Within this context, foods 

that are convenient and quick to prepare, or those already prepared in the form of street or fast foods 

(Steyn & Labadarios, 2011; DOH et al. 2019), take preference over traditional foods that take longer to 

cook. For the urban poor, the cost of a healthier diet means that cheap processed foods of poor nutrient 

quality are the predominant food choices (Temple & Steyn, 2011). These factors also mean that there is 

a reduction in cooking skills and their use, as well as general food skills such as meal planning, shopping, 

and budgeting for food (Lavelle et al., 2019). This is also a concern for future generations, who may not 

learn these skills from their parents. 

As previously mentioned in the section relating to physical inactivity, urban environments are not conducive 

to PA that has no cost associated with it. There are however facilities available for PA that involve a cost. 

The availability of motorised transport and differences in occupational PA have been cited as possible 

reasons for less PA in urban areas (Oyebode et al., 2015). In South Africa, the built environment has been 

shown to affect different types of PA, as described in the section relating to physical inactivity in this review 

(Malambo et al., 2017). It has been shown that black South Africans living in an urban township in Cape 

Town spent less time doing PA and had lower PA levels than those living in a rural township in the Eastern 

Cape (Mabweazara et al., 2019), with rural participants doing more PA outdoors. 

As expected, the prevalence of intermediate risk factors for NCDs, such as high cholesterol, high blood 

glucose and hypertension, have been shown to be higher in urban areas (Malan et al., 2008; Schram et 

al., 2013; Shisana et al., 2013; Steyn et al., 2016). However, this may not always be the case. A review of 

risk factor profiles of urban, rural and migrant populations in middle-income countries, using WHO data, 

indicated that migrant and rural dwellers had similar risk factor profiles and that these were not much worse 
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than those living in urban areas (Oyebode et al., 2015) but indicated that they had different risk factor 

profiles. Reasons for this may include extensive market penetration of foods, alcohol and tobacco to rural 

areas and that better access to health services in urban areas may mean that there is better identification 

of risk factors, among others. This needs to be considered when targeting interventions at reducing risk 

factors among those living in different geographical areas. 

Socio-economic status and education 

Ill-health has determinants related to socio-economic status and education (Mayosi et al., 2009). Niessen 

et al. (2018) conducted a review to determine the relationship between socio-economic factors and NCDs 

in LMICs. Two-hundred and eighty-three studies showed a strong positive association between NCDs and 

low-income, low socio-economic status or low education status and NCDs.  

The relationship between health and low socio-economic status has been described as cyclical (Wagstaff, 

2002). Low-income groups are less able to practice healthy lifestyles and have less access to health 

services resulting in a greater risk for NCDs. Inadequate access to health services may result in late 

diagnosis of these diseases, meaning that they are detected at a more advanced stage. The cost of 

managing these diseases erodes financial resources that are available and has a negative impact on 

income generation, as well as education for family members, which can have long-term consequences. 

A South African study formed part of the review conducted by Pathirana and Jackson (2018). It was found 

that there was a strong positive association between household income and multimorbidity, which is 

contrary to what has been shown in other studies in this review (Alaba & Chola, 2013; Pathirana & Jackson, 

2018). This association has been attributed to individuals with high socio-economic status adopting 

Western diets and lifestyles (Steyn & Damasceno, 2006). The relationship between higher education and 

lower risk of NCDs has been ascribed to better use of information that results in better access to health 

care and thereby a reduction in behavioural risk factors; but higher education level is also associated with 

family socio-economic status (Marengoni et al., 2008; Alaba & Chola, 2013). 

Social capital is defined as the ‘ability of actors (individuals or groups) to secure benefits by virtue of 

membership in social networks and other social structures’ (Portes, 1998) and this has been shown to 
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have a positive association with NCD prevention (Hu et al., 2014). Having a higher social capital may help 

reduce stress, influence lifestyle behaviours, and provide access to information and skills relating to health. 

It is linked to socio-demographic and economic status. However, there are also negative health effects 

related to social capital, which can mean that social capital can play a role in both positive and negative 

health outcomes (Villalonga-Olives & Kawachi, 2017).  

Socio-cultural factors 

Socio-cultural differences can help explain variances in the prevalence of risk factors for NCDs between 

different population groups within the same country. Examples of these differences include perception of 

body size and food  preferences (Swinburn et al., 2011). 

Body image includes how an individual perceives their body size, as well as how this makes them feel, 

both of which influence which size an individual prefers to be (Brown et al., 1990; Gardner, 1996). These 

preferences determine behaviours relating to how an individual will adjust their energy intake and 

expenditure to maintain this body size.  

Cultural body size preferences play a key role in how different population groups respond to increased 

food access (Swinburn et al., 2011). For example, Tongan (Mavoa & McCabe, 2008) and black South 

African (Puoane et al. 2005; Puoane & Tsolekile, 2008; Puoane et al., 2010) women have a positive 

perception of a larger body size, whereas Japanese women view a smaller body size as ideal (Hayashi et 

al., 2006). In South Africa, high levels of body image distortion exist and individuals that are either 

underweight or overweight are not necessarily aware of their size and therefore may not seek help to 

address their weight-related issues (Mchiza et al., 2015). 

The positive perception of larger body size among black women in South Africa is related to it being a sign 

of wealth and prosperity, and that being thin has been stigmatised due to HIV / AIDS and poverty (Puoane 

et al. 2005; Puoane & Tsolekile, 2008; Puoane et al., 2010). This perception may still be true for certain 

parts of the population; however, it is possible that these perceptions are changing among black people 

as a result of the influence of the media and may be more closely aligned to ideals of being thinner 



22 

 

(Coetzee & Perrett, 2011; Puoane et al., 2013). White women have been seen to have a more Westernised 

view of body size, where being thin is perceived to be ideal (Senekal et al., 2003).  

When testing the food-based dietary guidelines amongst women in South Africa, it was found that 

household taste preferences and traditional food preparation methods were barriers to implementing the 

guidelines, pointing to the role that culture has in dietary choices (Love et al., 2008).  

 

2.2.     STRATEGIES TO REDUCE NCDs AND THEIR RISK FACTORS  

This section will give an overview of the WHO Strategy on Diet, Physical Activity and Health, which was 

published in 2004. It will also give an overview of the most recent strategies relating to NCDs and obesity 

for South Africa.  

2.2.1. WHO Global Strategy on Diet, Physical Activity and Health 

The WHO’s strategy for the reduction and prevention of NCDs was published 17 years ago (WHO, 2004) 

and is still applicable today, given that many of the proposed actions have yet to be taken (Swinburn et 

al., 2011). 

The strategy focused on diet and PA, as correcting these would address many of the key risk factors for 

NCDs, namely hypertension, hypercholesterolaemia, inadequate intake of fruit and vegetables, overweight 

and obesity, physical inactivity, and tobacco use. 

The strategy encouraged a life-course approach for the prevention and control of NCDs, which starts with 

maternal health and considers all life stages up until old age. Schools were listed as a key area for 

programmes aimed at children, and workplaces as important for reaching adults. 

The strategy made specific recommendations for countries to adopt. The recommendations relating to 

schools (children and educators), workplaces (educators) and research have been outlined in Table 1 due 

to their relevance to this study. 
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Table 1.  Excerpts from the WHO’s Global Strategy on Diet, Physical Activity and Health that relate to schools, 

workplaces, and research 

WHO recommended actions for 
Member States 

Reference to schools, workplaces, or research 

‘Governments to provide accurate and 
balanced information through 
education, communication and public 
awareness.’ 

‘Behaviour can be influenced especially in schools, workplaces, and educational and 
religious institutions, and by nongovernmental organisations, community leaders and 
mass media.’ 
‘Nutrition and physical activity education and acquisition of media literacy, starting in 
primary school, are important to promote healthier diets, and to counter fads and 
misleading dietary advice.’  

‘School policies and programmes 
should support the adoption of healthy 
diets and physical activity.’ 

‘Schools influence the lives of most children in all countries. They should protect their 
health by providing health information, improving health literacy, and promoting 
healthy diets, physical activity, and other behaviours. Schools are encouraged to 
provide students with daily physical education and should be equipped with 
appropriate facilities and equipment. Governments are encouraged to adopt policies 
that support healthy diets at school and limit the availability of products high in salt, 
sugar, and fats. Schools should consider, together with parents and responsible 
authorities, issuing contracts for school lunches to local food growers in order to 
ensure a local market for healthy foods.’ 

‘Governments should invest in 
surveillance research and evaluation.’ 

‘Monitoring and surveillance are essential tools in the implementation of national 
strategies for healthy diet and physical activity. Monitoring of dietary habits, patterns 
of physical activity and interactions between them; nutrition-related biological risk 
factors and contents of food products; and communication to the public of the 
information obtained, are important components of implementation. Of particular 
importance is the development of methods and procedures using standardised data-
collection procedures and a common minimum set of valid, measurable and usable 
indicators.’ 
‘Applied research, especially in community-based demonstration projects and in 
evaluating different policies and interventions, should be promoted. Such research 
(e.g. into the reasons for physical inactivity and poor diet, and on key determinants of 
effective intervention programmes), combined with the increased involvement of 
behavioural scientists, will lead to better informed policies to ensure that a cadre of 
expertise is created at national and local levels.’ 

Reference: WHO (2004). 

 

2.2.2. South African Strategic Plan for the Prevention and Control of NCDs 2013-2017 

The most recent strategy relating to the prevention and control of NCDs is for the time period 2013 to 2017 

(DOH, 2013b). The NCD targets of relevance to this research are shown in Table 2. 

 

Table 2. South African Non-Communicable Disease Targets for 2020 

Non-communicable disease outcome or risk factor Target to achieve by 2020 

Premature mortality (under 60 years of age) ↓ by at least 25% 

Tobacco use ↓ by 20% 

Per capita consumption of alcohol ↓ by 20% 

Mean population intake of salt ↓ to <5g/day 

Percentage of people who are obese / overweight ↓ by 10% 

Prevalence of people with raised blood pressure ↓ by 20% through lifestyle and medication 

Prevalence of physical activity (150 minutes of moderate-intensity physical 

activity per week or equivalent) 

↑ by 10% 

 

Reference: DOH (2013b). 

The second chapter in the strategy outlined the need for cost-effective interventions to be implemented 



24 

 

given the budget constraints that were faced by South Africa at the time, which is likely to be even more 

relevant today. The most cost-effective interventions to address NCDs and their risk factors were 

summarised. The cost of addressing NCDs was estimated to be over R1 billion at the time in South Africa, 

which was unaffordable.  

Population-wide interventions were recognised as ‘best buys’ in terms of the cost to government, based 

on 2010 figures. Fiscal policies were considered to be the most cost-effective measures (R0.20 per 

person), followed by food advertising regulations (R0.90 per person) and food labelling regulations (R2.50 

per person). Workplace interventions were costed at R4.50 per person, mass media campaigns at R7.50 

per person, school-based interventions at R11.10 per person and physician counselling at R11.80 per 

person. 

Based on this, legislation has been the key mechanism implemented by the South African government to 

achieve the targets that were set out. For tobacco and alcohol use, the interventions identified were mainly 

about enforcing, strengthening, or extending existing legislation to limit the accessibility and availability of 

these substances. For PA, the focus was on promotion of PA but also creating a conducive environment 

for this to take place. Lastly, for diet, the focus was on reducing salt in foods, implementation, and 

monitoring of trans-fats regulations and implementing childhood obesity prevention strategies. The other 

diet-related interventions listed were marketing to children restrictions, control of foods sold at schools and 

at workplaces, taxes on unhealthy foods and improved enforcement of regulations for food and nutrition 

supplements. 

Ndinda and Hongoro (2017) conducted an analysis of NCD prevention policies in South Africa at the time 

that the NCD strategy period was drawing to a close and it was found that many of the planned policies 

relating to tobacco control, alcohol use, and PA were in place. The regulations relating to the reduction of 

sodium in food were published and implemented and the tax on sugar-sweetened beverages was being 

developed. Although the trans-fats regulations were put in place prior to the implementation of this strategy, 

it is not clear how these are being monitored. The labelling regulations were updated and published for 

public comment during this period (DOH, 2014). Marketing to children and control of foods sold at schools 

and workplaces are currently unregulated. 
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The framework initially proposed by Steyn (2006) outlining various types of interventions to prevent NCDs 

was adapted and included in the strategy. Of relevance to this research is the concept of primordial 

prevention at community level to promote healthy lifestyles and the concept of primary prevention through 

screening and early diagnosis of risk factors among educators and learners at schools. 

In line with this, schools were listed as a key area for the prevention of NCDs through two mechanisms: 

1) the encouragement of healthy lifestyles through Life Orientation (LO) classes which should promote a 

healthy diet and PA and discourage smoking and alcohol use and 2) screening of learners for NCDs, 

providing education and conducting health promotion activities. 

The literature relating to the role of schools in preventing NCDs in South Africa appears to be limited to 

the first mechanism of teaching learners about healthy lifestyles and has been studied in resource-

constrained settings. Nutrition is taught as part of a few different subjects in primary schools in South Africa 

and not only as part of LO or Life Skills. These include Health Science or Health Education and Natural 

Science and Technology (Kupolati et al., 2016). 

The nutrition knowledge of LO educators, responsible for teaching learners about nutrition, PA and 

hygiene, at low SES secondary schools in the Eastern Cape was recently assessed (Okeyo et al., 2020). 

Amongst these educators, most of whom had received formal education training (78.6%), only 28.6% had 

received nutrition training. Although the South African food-based dietary guidelines (FBDGs) formed part 

of the LO curriculum, 28% of these educators did not know what these were, and the responses provided 

indicated that the educators did not have a good knowledge of them.  

In contrast, life skills and natural science and technology educators at low SES schools of grade 4-7 

learners in Gauteng were found to have high nutrition knowledge scores (mean ± SD: 71.3 ± 8.2%) 

(Kupolati et al., 2019). In this intervention study, it was also found that nutrition knowledge scores 

significantly improved as a result of the nutrition education programme introduced as part of the research 

(mean ± SD: 71.3 ± 8.2% to 85.5 ± 8.2%; p<0.001) vs. a control school. It was however seen, as per 

previous research (Beydoun & Wang, 2008; Gorely et al., 2009), that nutrition knowledge does not 

necessarily equate to healthy eating in practice, which could have been as a result of the short duration of 

the intervention, as well as other factors (Kupolati et al., 2019). Earlier research conducted by Kupolati et 
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al. (2016) indicated that Grade 4-7 educators in Bronkhorstspruit, Gauteng, could benefit from nutrition 

training, more time to teach nutrition and materials that can assist educators teach their students. 

The sixth chapter of the NCD strategy outlined the need for surveillance, monitoring, evaluation, and 

research. Priority research areas were listed. The third priority area was to develop and evaluate school 

related interventions to promote healthy lifestyles. The strategy acknowledged the importance of effective 

interventions that will influence future generations of South Africans. This research aims to provide insights 

that can be used to develop effective interventions aimed at improving the health of educators. 

2.2.3. Strategy for the Prevention and Control of Obesity South Africa 2015-2020 

To achieve the goal of reducing the prevalence of obesity by 10% as set out in the national strategic plan 

for the prevention and control of NCDs (DOH, 2013b), a separate strategy was developed specifically to 

achieve this target (DOH, 2015). 

A message from the Minister of Basic Education at the time was included at the beginning of the strategy. 

This message acknowledged the importance of well-being among learners for effective learning to take 

place, as well as the role that schools can play in bringing about behaviour change. The platforms 

mentioned by the Deputy Minister were: the Care and Support Teaching and Learning Programme, which 

includes health promotion elements, Sport in Education for PA, the National School Nutrition Programme, 

which focuses on hunger alleviation and therefore better school participation, and the school curriculum, 

which includes Life Skills and Life Orientation with nutrition education forming part of this. 

Of the six goals that formed the basis of the strategy, goals 2 and 3 specifically mention the school 

environment. Goal 4 refers to Early Childhood Development centres, which is outside the scope of this 

research. 

 Goal 2.6. was to strengthen and ensure that the nutrition education in the school curriculum was aligned 

to national recommendations and that the National School Nutrition Programme Guidelines for Tuck Shop 

Operators were being implemented. Review and implementation of nutrition guidelines for foods sold in 

and around schools was planned. Workplaces were identified as an area for the implementation of 

employee wellness programmes and a national guideline for healthy meal provisioning in the workplace 
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was to be developed. 

Goal 3.3. was to strengthen and ensure PA education in school curriculums, as well as ensure that 

adequate PA was taking place at school. Goal 3.4. was about promoting PA at workplaces through 

employee wellness programmes based on PA guidelines. 

Research was once again identified as key to understand how the proposed interventions were being 

implemented, as well as what was working and what wasn’t. This could then be used to address barriers 

and build on successes. Research was identified as a means of saving resources in the long-term too. 

 

2.3.     CONCEPTS FOR INTERVENTION PLANNING 

As described earlier, schools are considered to be key areas for implementing interventions aimed at 

preventing NCDs among children (WHO, 2004; DOH, 2013; DOH, 2015). Educators have been specifically 

identified as key role players in achieving this, mainly due to their role in providing education related to 

healthy lifestyles. They are also considered to be an important external influence on the behaviour of 

primary school learners due to the role they play in being a support structure and potential role model for 

these children (De Villiers et al., 2012). The focus of this section is to review the literature that can assist 

in making recommendations for an intervention aimed at improving the health of educators in higher socio-

economic areas in South Africa. 

2.3.1. Socio-ecological approach to public health interventions 

McLeroy’s socio-ecological model, which was based on the work of Brofenbrenner (1977), is commonly 

used as a framework to describe different levels of influence on individual behaviour (McLeroy, 1988). This 

model includes five levels, indicating that individual behaviour is not only based on the personal 

characteristics of the individual but are affected by the different contexts in which they live. These include 

intra- and interpersonal, organisational or institutional, community and policy levels. It has also been 

suggested that the levels influence each other. In the context of health, it is the interactions between 

individuals and environments that influence health outcomes (Golden & Earp, 2012).  



28 

 

Furthermore, it is recognised that each of these levels should not only be seen as settings in which 

interventions take place. For example, according to McLeroy et al. (2002) community-based interventions 

can be categorised in several ways. These include the community as the target of change (i.e. to achieve 

the goal of a healthy community), as a resource for change (i.e. where community structures and assets 

are used to focus on and execute health programmes) and lastly as an agent of change (i.e. which focuses 

on reinforcing the pre-existing capacities of communities through families, schools, social networks and  

neighbourhoods, as examples). 

Another term for interventions that use this framework is ‘multi-level interventions’, due to the fact that they 

aim to bring about change at various levels. This approach is considered to be more effective than single-

level interventions. Despite this, many interventions focus on either intrapersonal or interpersonal change 

only (Golden & Earp, 2012). Reasons for this include operational, empirical, and theoretical barriers and 

that the model itself is not easily translated into practice (Schölmerich & Kawachi, 2016). Schölmerich and 

Kawachi (2016) described each of these types of barriers. The first is that multi-level interventions have 

greater cost implications, have multiple objectives, and may take longer to see the intended outcomes.  

The second is that there is insufficient empirical evidence to show that multi-level interventions will have a 

greater impact than single-level interventions. In addition to this, any reasons why multi-level interventions 

would be more successful are not well-described and may not provide sufficient justification for the 

expense associated with them. Kahn and Gallant (2012) argued that there is a higher likelihood of success 

with multiple targets vs. only one in single-level interventions.  

Schölmerich and Kawachi (2016) indicated that there are exceptions to this thinking by giving the example 

of water fluoridation. This is a single-level intervention that could be more effective than complicated multi-

level interventions. In the South African context, mandatory micronutrient fortification of food could be seen 

as another example of a single-level intervention that is having a positive impact (Senekal et al., 2020). It 

is however likely that other supportive interventions would assist in ensuring that micronutrient intakes are 

sufficient, and deficiencies are eradicated. In the fluoridation example, it could be argued that other 

vehicles for flouride, such as toothpaste, could play an important role.  

In order to address the understanding of the advantages of multi-level interventions, Schölmerich and 
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Kawachi (2016) outlined two theoretical views that could be used to identify situations where multi-level 

interventions may be beneficial. The first is termed the ‘complementarity principle’ and the second is called 

the ‘risk compensation theory’. 

The complementarity principle, proposed by Dow et al. (1999), suggests that interventions that focus on 

reducing health risks at one level can result in individuals taking other actions to improve their health. An 

example of this was that health education alone was not sufficient to motivate blue collar workers to stop 

smoking (Sorensen et al., 1998). The workers indicated that they were already being exposed to chemicals 

found in tobacco smoke in their workplace and therefore were not motivated to quit smoking. In this 

instance, the intervention then combined the individual education (intrapersonal level) with a workplace 

programme to reduce chemical exposure at work (institutional / organisational level). Workers that were 

exposed to both interventions were found to be twice as likely to quit smoking than those exposed to the 

health education alone. 

The risk compensation theory describes how benefits to health that are achieved through environmental 

changes may result in the unintended consequence of individuals changing their personal behaviours to 

compensate for this. The example given to illustrate this was that displaying the energy content of meals 

in a restaurant (organisational level change) resulted in individuals eating higher energy meals at home 

(interpersonal level) (Roberto et al., 2010). Considering this theory in the South African context, policies 

aimed at reducing salt and sugar in certain foods and beverages (policy level) should be accompanied by 

the appropriate education (community level) about the benefits of reducing intake of salt and sugar. This 

may assist in lessening the likelihood that individuals will increase their discretionary use of these foods. 

From both of these examples, it is clear that insights are required to understand the links between the 

different levels for a specific intervention to be successful. This is particularly important in the context of 

limited resources, as is applicable to South Africa.  

The socio-ecological model is depicted by the circles in Figure 2 (McLeroy, 1988). Examples of potential 

factors that could be considered at each level have been included as notes alongside. In order to design 

an effective intervention aimed at reducing the risk factors for NCDs amongst these educators, further 

research will need to be conducted to identify and address the key factors that influence their behaviour 
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considering each of these levels. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 2. Socio-ecological model developed by McLeroy et al. (1988) with potential factors to be considered 

for planning an intervention aimed at educators. 

2.3.2. Behaviour change models and theories  

The modifiable risk factors for NCDs are as a result of unhealthy behaviours. Behaviour change theories 

can be applied to identify the causes of risk behaviours among the educators, as well as develop theory-

based interventions aimed at improving their health. Simply providing the educators with information about 

the correct behaviours is unlikely to result in behaviour change due to several factors that influence 

behaviour. Behaviour change models and theories that could be considered in planning interventions 

aimed at the educators are summarised in Table 3. 
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Table 3. Behaviour change theories or models, their constructs, and limitations 

Theories or models of intrapersonal behaviour 

The Health Belief Model (Champion & Skinner, 2008) 

Description  Suggests that a combination of an individual’s perceived threat of a disease, as well as their perception of the 
effectiveness of a health behaviour, affect the likelihood that the individual will change their behaviour. 

Constructs Perceived susceptibility of getting the disease; perceived severity of the consequences of getting the 
disease; perceived benefit of changing behaviour to reduce the likelihood of getting the disease or improving 
health; perceived barriers to make the necessary changes to behaviour including an analysis of the cost of 
taking the action vs. the benefit; cues to action which could be physical symptoms of a disease, advice from 
a healthcare professional or other external cues; self-efficacy which relates to the individual’s confidence in 
their own ability to make changes to their behaviour. 

Limitations It does not consider other personal characteristics such as attitudes, beliefs or knowledge that influence a 
person’s view of the health behaviour; the habitual nature of some behaviours; the drivers of behaviours that 
are not health-related including social, economic, and environmental factors. It assumes that cues to action are 
present. It does not suggest strategies for change and should be incorporated with other models that make 
provision for the limitations in this model. 

The Theory of Planned Behaviour (Montaño & Kaspryk, 2008) 

Description  Based on the Theory of Reasoned Action; Is used to explain behaviours that individuals have control over and 
is based on the concept of a person’s intent to engage in a specific behaviour and factors that influence that 
intent. It suggests that these intentions are influenced by an individual’s beliefs (behavioural, subjective and 
control beliefs) about whether a behaviour will result in a certain outcome and their perception of the risks and 
benefits of that outcome. It states that achieving a certain behaviour is based on a person’s intent, as well as 
their ability to do so. This model addresses some of the limitations of the Health Belief Model such as 
considering attitudes and beliefs of individuals. 

Constructs Attitudes relating to the behaviour (positive or negative based on the perceived outcome of the behaviour); 
behavioural intention which relates to the motivation an individual has to perform the behaviour (stronger 
motivation leads to higher likelihood of performing the action); subjective norms which relate to what 
significant others will think of the individual performing the behaviour i.e. approve or disapprove; social norms 
which relate to what a group of people or society think about the behaviour (norms are standard behaviours); 
perceived power relates to an individual’s control over factors that could assist or prevent them from achieving 
the behaviour; perceived behavioural control is the perception of how difficult it is to perform the behaviour 
in a given situation, which can vary depending on the situation. 

Limitations It assumes that individuals have the necessary skills and opportunities to perform the behaviour and does not 
explain actual behavioural control; it does not account for other factors that may influence intentions such as 
past experience; like the Health Belief Model, it does not take economic and environmental factors into account; 
the theory constructs are subject to change over time. 

The Transtheoretical Model (Stages of Change Model) (Proschaska et al., 2008) 

Description  Focuses on the readiness of individuals to change; is a model indicating that change is intentional, continuous, 
and cyclical with 6 defined stages; different behavioural theories can be applied at the various stages in the 
model. The stages are: precontemplation where individuals are not ready to change, are unaware of the need 
to change and tend to focus on the negative consequences of the change; contemplation where individuals 
intend on changing their behaviour, recognise the need to change and consider pros and cons of the change; 
preparation involves the intention to make the change within a few weeks and start taking steps towards 
making the change; action involves making changes and intend on continuing in this way; maintenance refers 
to when individuals have sustained a behaviour change for 6 or more months and intend to keep this up while 
focusing on not lapsing into old behaviours; termination is when individuals are confident that they won’t 
relapse; however as this is rare the maintenance phase is considered the last stage in intervention programmes. 
This can be used to tailor an intervention that takes the target population’s knowledge and motivation into 
account. 

Constructs The ten processes of change that assist in progressing through the stages are as follows: consciousness, 
dramatic relief, self-re-evaluation, environment re-evaluation, social liberation, self-liberation, helping 
relationships, counter-conditioning, reinforcement management, and stimulus control. 
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Limitations May not be effective among children or adolescents; may not be successful in preventing risk but rather 
reducing risk; the theory does not take economic factors into account; there are no set criteria for identifying 
which stage individuals are in and it assumes a logical process to decision-making. 

Theories or models of interpersonal behaviour 

The Social Cognitive Theory (McAlister et al., 2008) 

Description  Suggests that learning occurs through the interaction between the individual, the environment, and the 
behaviour within a social context. It considers both the initiation and maintenance of behaviours. Past 
experiences are recognised as influencers of whether and why a person will engage in a behaviour. It aims to 
explain how people regulate their behaviour to achieve goals that are maintained over time. Has similarities to 
the socio-ecological model in that it considers the interplay between individuals and their environment. 

Constructs Reciprocal determinism explains the interaction between an individual, the environment and behaviour that 
results in goal achievement; outcome expectations refers to what the individual expects to achieve from 
performing the behaviour and can influence whether the behaviour is continued and is influenced by past 
experience; self-efficacy which relates to the individual’s confidence in their own ability to make changes to 
their behaviour; collective efficacy which relates to the confidence that a group has the ability to make changes 
to behaviour; observational learning which entails the opportunity to learn from an individual that models the 
behaviour; incentive motivation which relates to use of rewards and punishment to change behaviour; 
facilitation is about providing tools and resources or changing the environment to make behaviour change 
easier; self-regulation is controlling own behaviour through a variety of strategies; moral disengagement is 
a way of thinking about harmful behaviours that make them acceptable. 

Limitations Is very broad; assumes that environmental changes will result in change in individuals; not clear which of these 
factors play a more important role; is learning based and does not consider other factors that may influence 
behaviour (biological or emotional factors). 

Social networks and support (Heaney & Israel, 2008) 

Description  Social networks (social relationships that individuals have) influence health through various mechanisms. Social 
support may have a positive impact on health irrespective of stress levels through fulfilling needs for 
companionship, intimacy, a sense of belonging and self-worth but also through access to coping and community 
resources. This can help increase problem-solving ability but also perceptions of problems and control over 
them. These factors affect health behaviours. 

Constructs Social networks include the following characteristics: reciprocity, strength, complexity, formality, density, 
homogeneity, geographic dispersion, and directionality. These networks result in social capital, social 
influence, social undermining, companionship, and social support. Social support can be emotional, 
instrumental, informational and through appraisal. 

Limitations Cannot be applied in a generic way and needs to be tailored appropriately, while considering the strengths and 
weaknesses of social networks. 

The Transactional Model of Stress and Coping (Glanz & Schwartz, 2008) 

Description  Is a framework for evaluating processes of coping with stress; the impact of stress is described as the 
relationship between how the individual views the stressor and the resources (psychological, social, cultural) 
that the individual has available to cope with it. When confronted with a stressor, the individual evaluates the 
potential harm, as well as his or her ability to alter the situation and manage emotions. Coping strategies result 
in management of the problem and positive outcomes such as well-being, functional status, and adherence. 

Constructs Primary appraisal which includes evaluation of the stressor or threat; secondary appraisal which involves 
assessing individual ability to control the threat through available resources; coping efforts include strategies 
to deal with the outcomes of the appraisals; problem management includes ways to change the stressor; 
emotional regulation includes changing the way one thinks about the stressor; meaning-based coping refers 
to processes that result in positive emotions and assist in sustaining coping efforts; outcomes of coping which 
can be positive or negative; dispositional coping styles which are ways of behaving that affect responses to 
stressors; information seeking which can either promote monitoring or avoidance; optimism which includes 
the expectation of positive outcomes. 

Limitations Appraisals are based on subjective interpretations and need to be assessed for each individual. Dispositional 
coping styles also vary, and coping style assessments should be conducted. 
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Theories or models of organisation and community behaviour 

Diffusion of Innovation Theory (Oldenburg & Glanz, 2008) 

Description  Explains how a new idea, product or behaviour is adopted by a group of people or a population over time. The 
idea, product or behaviour needs to be considered to be new or innovative for this to happen. People within a 
population adopt this innovation at different times, either early or later, depending on characteristics they have. 
People are characterised into five categories based on this theory namely, innovators, early adopters, early 
majority, late majority, and laggards. Different strategies are needed to promote new ideas or behaviours to each 
of these groups. May be used to promote an intervention that needs to be adopted within a group of individuals 
by understanding different rates of adoption and factors influencing this. 

Constructs The stages of adoption of the innovation include awareness of the need for the new behaviour, a decision to 
either adopt or reject the new behaviour, ability to test the new behaviour and then ongoing adoption of the 
new behaviour. Concepts include relative advantage (how this is better than an old behaviour), compatibility 
(how this is consistent with the needs of the adopter), complexity (difficulty associated with it), trialability (ability 
to test the behaviour before committing to it) and observability (proof that the behaviour shows results). 

Limitations Pro-innovation bias which assumes that the innovation will eventually be adopted by all and not rejected or 
reinvented; focuses on the individual and not the environment which influences the individual’s behaviour; 
important to find balance between the attributes of an innovation, the individual or organisation and the 
environment or context in which the process takes place. 

Theories of Organisational Change (Butterfoss et al., 2008) 

Description  Organisations are groups of people that work together to achieve a common set of goals and is also a social 
system; organisational settings are environments in which health promotion programmes take place and they 
either directly or indirectly affect the health of individuals in the organisation through their services and policies. 
Behaviour change theories aimed at individuals need to consider organisational theories as these can help 
individuals adopt healthy behaviours but may also explain why unhealthy behaviours take place. The socio-
ecological model can be applied to organisations in that there are multiple levels at which change can take place 
within organisations.  

Constructs The four dimensions applicable to public health are: organisation-wide vs. subsystem change; 
transformational vs. incremental change; remedial vs. developmental change and reactive vs. proactive 
change. Change can occur within or across organisations. Key concepts for within organisation change are 
stage theory and organisational development theory. Key concepts for across organisation change are 
interorganisational relations theory and community coalition action theory. 

Limitations Clear definitions of the stages that organisations move through are required and then appropriate strategies for 
each stage should be identified; information about how organisations progress through the stages is important, 
as this may not be linear; staff turnover is a challenge that needs to be addressed; an organisation’s stage of 
development needs to be identified and strategies tailored to this. Systems or complexity theory can be used to 
model the interactions within and across organisations and within communities. 

Reference: Glanz et al., 2008. 

According to Glanz et al. (2008), a working knowledge of how to apply these theories and models, as well 

as their challenges, is required as a starting point to planning any interventions. Any research and 

evaluation need to be based on the appropriate design, measurements, and methods for the particular 

health problem in the context of the specific population, which in this case is educators at independent 

schools in South Africa. Glanz (2008) also indicated that different theories and models may be appropriate 

depending on the situation and health or risk behaviour, that more than one theory may be required and 

that using too many theories may be counterproductive.  
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2.3.3. Using behavioural economics to change behaviour 

Some of the educators in this study are likely to be exposed to reward and incentive programmes for 

healthy behaviours linked to their private medical health insurance schemes such as Discovery Vitality 

(https://www.discovery.co.za/business/vitality) and Momentum Multiply 

(https://www.multiply.co.za/engaged/home), as examples. These programmes are based on behavioural 

economics, which incorporates psychology and economic principles to help explain human behaviour. 

Behavioural economics includes concepts such as loss aversion, overweighting of small probabilities, 

hyperbolic discounting, increasing payoffs and reference points (Vlaev et al., 2019). Some of the behaviour 

change models and theories include beliefs and attitudes, which are considered to be higher-order 

cognitions. The concept of behavioural economics considers behaviours that are as a result of external 

cues and may be automatic and reactive (Vlaev et al., 2019). 

It has been suggested that small changes within the right context can result in similar behaviour change 

that results from other strategies such as large price changes on tobacco and alcohol (Gallus et al., 2006; 

Anderson et al., 2009; Vlaev et al., 2019). The concepts mentioned above are also called ‘nudges’ and 

can be used to improve the design of incentive programmes and will be described in further detail here 

(Vlaev et al., 2019).  

The first concept of loss aversion outlines that we are more likely to react to losses than gains. By creating 

some feeling of loss when a participant fails to do something may motivate them more than rewarding 

them with something of the same value (Vlaev et al., 2019). 

People are also known to place more weight on events that have a small likelihood of occurring, which 

helps explain why insurance and lotteries are popular. This second concept, also known as overweighting 

small probabilities, has been used to incentivise health behaviours by providing different rewards if health-

related goals are achieved in a way that has some element of chance (Vlaev et al., 2019). 

Timing of incentives for health behaviours is also important and is based on the theory that people ‘live for 

today at the expense of tomorrow’. This is the third concept and is also known as hyperbolic discounting. 

Based on this, providing immediate or short-term incentives linked to a behaviour may be more effective 

https://www.discovery.co.za/business/vitality
https://www.multiply.co.za/engaged/home
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than longer-term incentives (Vlaev et al., 2019). 

The fourth concept, known as increasing payoffs, is that individuals respond more positively to increasing 

incentives over time (Vlaev et al., 2019). 

The final concept is about reference points and how to determine the value of incentives. These need to 

be well defined and related to the context of the individual that receives them. This is based on an economic 

concept known as ‘diminishing marginal utility of income’ and indicates that offering higher incentives may 

not be as effective at influencing behaviour. Examples of each of these concepts are provided in the article 

by Vlaev et al. (2019). 

According to Vlaev et al. (2019), there are strong proponents and strong critics of the use of behavioural 

economics for public health purposes. Supporters believe that people should be encouraged to adopt 

healthy behaviours through appropriate incentives. Critics are concerned that financial rewards can result 

in internal motivation being replaced with the need to be rewarded for healthy behaviours. This may also 

be seen as a form of bribery or coercion. The self-determination theory indicates that internal motivation 

is associated with improved well-being and sustained behavioural change, which supports the concern 

that when financial incentives are taken away, individuals may no longer perform the healthy behaviours 

(Flannery, 2017). Blumenthal-Barby and Burroughs (2012) outline each of the ethical considerations that 

are applicable to using ‘nudge’ interventions in the context of health. Taking these into account, there is 

an opportunity to investigate whether behavioural economics should play a role in changing behaviours 

amongst the educators in this study or not, either through existing platforms like their private medical 

insurance or other, in conjunction with other proven behaviour change models and theories. 

 2.3.4. Integrating behavioural theories and models into intervention planning 

The PRECEDE-PROCEED framework 

The PRECEDE-PROCEED framework is a planning model that can be used to integrate and apply different 

behavioural models or theories to interventions (Gielen et al., 2008). The acronym PRECEDE stands for 

Predisposing, Reinforcing, Enabling, Constructs in Educational / Environmental Diagnosis and Evaluation. 

The acronym PROCEED stands for Policy, Regulatory and Organisational Constructs in Educational and 
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Environmental Development. This framework includes eight phases, which are described briefly in Table 

4. 

Table 4. PRECEDE-PROCEED phase descriptions and applicable principles or theories 

Phase Description Applicable principles or theories 

1 – Social assessment, 
participatory planning, 
and situation analysis 

Intervention planners learn more about the 
community through data collection 
activities.  
The social assessment outlines the 
community’s needs and considers their 
strengths and resources and readiness to 
change. It also allows partnerships to be 
made that can assist with the initiation and 
maintenance of the intervention. 

Community level:  
Community organising theories and principles 
such as participation, relevance, community 
organisation and community mobilisation. 

2 – Epidemiological, 
behavioural, and 
environmental 
assessments 

These assessments identify health issues 
and their behavioural and environmental 
causes and translates these into 
measurable objectives. 

Community level:  
Community organising theories and principles 
such as participation, relevance, community 
organisation and community mobilisation. 
Organisational change theories may be 
applicable if policies and practices within the 
organisation are identified as environmental 
factors. Diffusion of innovation theory may be 
applicable if a new behaviour needs to be 
introduced. 
Interpersonal level:  
Social Cognitive Theory 
Intrapersonal level:  
Health Belief Model, Stages of Change Model 

3 – Educational and 
ecological assessment 

After behavioural and environmental factors 
have been identified for intervention, factors 
which influence them need to be identified 
to start and sustain the change process. 
These are predisposing, reinforcing, and 
enabling factors. 

Community level:  
Community organising theories and principles 
such as participation, relevance, community 
organisation and community mobilisation and 
possibly organisational change theories – useful 
for addressing enabling factors. 
Interpersonal level:  
Social Cognitive Theory, adult learning, 
interpersonal communication – useful for 
addressing predisposing factors. 
Intrapersonal level:  
Health Belief Model, Stages of Change Model, 
Theory of Planned Behaviour, information 
processing – useful for addressing reinforcing 
factors. 

4 – Administrative and 
policy assessment, 
intervention alignment 

Intervention planners align the interventions 
with the priority behavioural and 
environmental causes identified in Phase 3.  
This phase includes identifying resources, 
organisational barriers and enablers and 
policies required for the implementation and 
sustainability of the interventions. 
Two levels of alignment between 
interventions and causes need to be 
considered. 
Macro level: 
Organisational and environmental systems. 
These affect enabling factors. 
Micro level: 
Individual, peer, family, and other significant 
influencers of target audience behaviour. 
These affect predisposing, reinforcing, and 
enabling factors. 

Community level:  
Community organising theories and principles 
such as participation, relevance, community 
organisation and community mobilisation. 
Organisational change theory can be used to 
identify strategies and processes for creating and 
sustaining changes in policies and procedures. 
Recommendations for ‘intervention, matching, 
mapping, pooling and patching’ are available 
(Green & Kreuter, 2005). 

5-8 Implementation and 
evaluation 

The intervention is ready to be implemented 
in Phase 5. Strategies to collect data that 
can evaluate the process, impact and 
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outcome of the interventions should be in 
place. Evaluation of the process, impact and 
outcome of the intervention take place in 
Phase 6 to 8. 

Reference: Gielen et al., 2008. 

The limitations of the PRECEDE-PROCEED planning model is that it requires the input of a lot of data that 

requires time, technical skill, human and financial resources, which may not be available. Green and 

Kreuter (2005) provide recommendations to ensure that adequate planning takes place without extending 

the planning process unnecessarily through conducting a situation analysis and by reviewing the existing 

literature. The planning model does not go into detail about the development of interventions.  

2.3.5. Intervention mapping 

Bartholomew and colleagues (2016) have developed an intervention mapping process that can be used 

as a tool that builds on the PRECEDE-PROCEDE model. This is shown in Table 5. The PRECEDE steps 

in the PRECEDE-PROCEED model form the basis of the needs assessment in step 1 of the intervention 

mapping process below. 
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Table 5. Intervention mapping process 

  Step Tasks 

 

 

 

 

 

 

 

 

 

 

      

Evaluation 

1 – Logic model of the problem • Establish and work with a planning group 

• Conduct a needs assessment to create a logic 
model of the problem 

• Describe the context of the intervention 
including the population, setting, and community  

• State program goals 
2 - Program outcomes and objectives:  logic 
model of change 

• State expected outcomes for behaviour and 
environment 

• Specify performance objectives for behavioural and 
environmental outcomes 

• Select determinants for behavioural and 
environmental outcomes 

• Construct matrices of change objectives 

• Create a logic model for change 

3 – Program design • Generate program themes, components, scope, 
and sequence 

• Choose theory- and evidence-based change 
methods 

• Select or design practical applications to deliver 
change methods 

4 – Program production • Refine program structure and organization 
• Prepare plans for program materials 
• Draft messages, materials, and protocols 
• Pretest, refine, and produce materials 

5 –  Program implementation plan • Identify potential program users (adopters, 
implementers, and maintainers) 

• State outcomes and performance objectives for 
program use 

• Construct matrices of change objectives for 
program use 

• Design implementation interventions 
       

Implementation 

6 -  Evaluation plan • Write effect and process evaluation questions 
• Develop indicators and measures for assessment 
• Specify the evaluation design 
• Complete the evaluation plan 

 
Reference: Recreated from Bartholomew et al. (2016). 

2.3.6. The role of a formative assessment in the development of interventions 

Formative assessments are used to gather data that can help inform the development of interventions 

aimed at a specific target group. A key outcome of formative assessments is to gather information that can 

help ensure that the intervention is appropriate for the group it is developed for (Gittelsohn et al., 2006). In 

the context of this research, a formative assessment of NCD risk factors among educators teaching at 

independent schools in Gauteng is useful to understand whether these risk factors exist, as well as any 

factors influencing their development. These assessments can be conducted through direct observation, 

in-depth interviews, focus groups, structured and semi-structured surveys and pile sorts (Gittelsoh et al., 

2006).  
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Formative assessments can also be used as a means of creating a relationship between the researchers 

and the target group and can form the basis of pilot studies and randomised control trials (Gittelsohn et 

al., 2006; Sussman & Davis, 2010). These kinds of assessments can include components that assess 

different levels of the socio-ecological model (McLeroy et al., 1988) to ensure that both personal and 

environmental factors are considered (Gittelsohn et al., 2006). The assessment used among the educators 

in this study is focused on individual factors only. There will be a need to gather further information to 

inform an intervention that considers the environmental influences on the educators’ behaviour. This can 

be achieved through the implementation of the PRECEDE-PROCEED and intervention planning 

frameworks outlined as well as a relevant literature review. A key aspect of building on the information 

gathered through the formative assessment conducted is to involve the educators and other relevant 

stakeholders such as the schools and Independent Schools Association of Southern Africa, as examples, 

to complete the needs assessment phase and build partnerships and support for any interventions (Gielen 

et al., 2008; Sussman & Davis, 2010; Bartholomew et al., 2016). 

 

2.4.   CONCLUSION 

There are several non-modifiable, modifiable, and underlying risk factors for NCDs. The modifiable risk 

factors for NCDs are linked to unhealthy behaviours and are preventable. The prevalence of modifiable 

and intermediate risk factors for NCDs are high globally, locally and are increasing over time. Based on 

this, it is likely that these risk factors will be present among educators in this study.  

Understandably, data relating to socio-economic status (SES) and education and NCDs in LMICs appears 

to focus on low SES and low education attainment. Of relevance to this study, higher SES and education 

level are associated with one another and these individuals may experience better health outcomes and 

subjective well-being as a result of their social networks. These individuals may however adopt Western 

diets and lifestyles, which increases their risk for NCDs. Socio-cultural differences can help explain 

variances in the prevalence of risk factors for NCDs between different population groups within the same 

country. Examples of these differences include perception of body size and food preferences and will be 
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important to understand amongst these educators. 

Global and local strategies and plans to address NCDs and their risk factors exist and should be the 

starting point for interventions aimed at reducing these. Whilst these strategies and plans are available, 

there appears to be a need for better implementation, monitoring and evaluation to determine their 

effectiveness and to inform future strategies and plans. Capacity, expertise, and resources available to 

implement these strategies and plans are likely to be a significant barrier to implementation, particularly in 

countries like South Africa. Cost-effectiveness of interventions is a key focus area and affordable 

population-wide interventions are chosen as a consequence. 

The underlying risk factors for NCDs will require nutrition and health-sensitive policies to be developed 

across multiple sectors. Currently, policies that are nutrition and health-focused are mainly found within 

the health sector in South Africa. This is unlikely to result in the necessary change that is required to 

address the underlying causes of NCD risk factors and NCDs. Policies that affect the food and built 

environment, such as trade, agriculture, and city planning, will need to be sensitive to nutrition and health, 

as examples. The food environment is obesogenic and has been identified as a key driver of the 

development of NCDs. 

The WHO’s strategy focuses on unhealthy diets and physical inactivity, as these are able to address most 

of the key intermediate risk factors for NCDs. It also identifies schools and workplaces as important settings 

and that monitoring, and surveillance research is an important tool in implementation of strategies. The 

national obesity strategy identifies educators as individuals that teach learners about healthy lifestyles but 

does not directly identify them as role models for young children, which is a shortcoming of the strategy. 

Research regarding nutrition knowledge of educators in South Africa has yielded mixed results. 

Understanding nutrition knowledge among educators is important, given that they are responsible for 

teaching children about nutrition as part of various subjects in the public school curriculum. 

The socio-ecological model provides a framework to understand the different levels of influence on 

educators’ behaviour. Multi-level interventions are seen to be more effective than interventions that have 

a single target. These have their challenges, including cost, and need to be well-informed to identify the 

links between the levels in order to be effective. This is particularly important in the South African context 
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where resources are limited. 

Behaviour change theories can be applied to identify the causes of risk behaviours among the educators, 

as well as to develop theory-based interventions aimed at improving their health. These theories and 

models are applicable either at an individual, interpersonal or community level. The PRECEDE-PROCEED 

planning model helps intervention planners to apply these theories to interventions. The intervention 

mapping process provides intervention planners with further guidance on how to go about planning 

interventions. While these processes take time and resources, recommendations on how to do this 

effectively exist. Following these steps is key to planning successful interventions. Behavioural economics, 

through existing platforms or other means, requires further review in terms of its appropriateness for use 

in an intervention aimed at these educators.  

A formative assessment is an important tool that can help inform the development of interventions aimed 

at a specific target group.  This can be used to gather data to determine whether risk factors for NCDs 

exist among educators from higher socio-economic areas in South Africa, given that this information is 

currently not available. This information can help inform the development of tailored interventions aimed 

at this group. 
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3.1.    ABSTRACT  

Background: Poor dietary choices are a leading modifiable risk factor for non-communicable diseases 

(NCDs). The dietary risks for NCDs among educators in higher socio-economic areas of South Africa have 

not been studied. The aim of this research was to conduct a dietary intake assessment of grade 4 to 7 

educators in independent schools in Gauteng to identify risks for NCDs. 

Methods: A cross-sectional, descriptive study design was used to assess the educators’ dietary risks for 

NCDs. A self-administered estimated three-day food record was used to assess dietary intake. 

Results: Sixty-four educators submitted completed food records, of whom 92% were female. The mean 

age of the educators was 43.0 ± 10.6 years. The percentage of educators that exceeded the World Health 

Organisation recommendations for particular dietary parameters were as follows: saturated fat: 91%, 

trans-fats: 31%, free sugars: 27% and sodium: 28%. Almost three quarters of educators (72%) consumed 

a lower carbohydrate diet (<45%E) and 94% consumed inadequate amounts of dietary fibre. Thirty percent 

of educators exceeded the recommended intake for alcohol. The percentage of educators that did not 

meet the Dietary Reference Intakes for certain micronutrients were as follows: potassium: 100%, vitamin 

D: 97%, folate: 92%, calcium: 70%, vitamin E: 73%, magnesium: 66%, and vitamin C: 50%. None of the 

educators had a Dietary Diversity Score (DDS) <4 (mean ± SD DDS: 6.1 ± 1.2) and their diets were varied 

(mean ± SD Food Variety Score: 13.4 ± 4.5). The ten most frequently consumed items were coffee, brown 

bread, chicken, full fat cheese, full cream milk, salad, beef, sugar, chocolate, and high fibre breakfast 

cereals in descending order. As a result, 11 of the 13 measured dietary risk factors outlined by the Global 

2017 Diet Collaborators (2019) were present among the educators.  

Conclusion: Considering the limitations indicated for this study, it can be concluded that the educators 

teaching at independent schools in Gauteng had a high dietary risk for NCDs. 

Keywords: dietary intake (risks), non-communicable diseases, primary school educators, teachers, 

independent schools, South Africa 
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3.2.     INTRODUCTION 

The role of poor dietary choices as a behavioural risk factor for non-communicable diseases (NCDs) has 

been extensively researched (Mchiza et al., 2012; Willett & Stampfer, 2013; Mchiza et al., 2017; World 

Cancer Research Fund / American Institute for Cancer Research, 2018). A systematic analysis of the 

Global Burden of Disease Study 2017 outlined the possible effects of poor dietary intake and NCDs (GBD 

Diet 2017 Collaborators, 2019) across 195 countries. Globally, it was found that poor dietary intake 

accounted for more deaths than any of the risk factors for NCDs and that 20% of deaths could be prevented 

by improving diets. This not only has an impact on mortality, but also on quality of life, measured by 

Disability-Adjusted Life Years (DALYs). Further to this, the highest rates of deaths and DALYs related to 

diet were seen in low and middle-income countries (GBD Diet 2017 Collaborators, 2019).  

The relationship between diet and mortality in the sub-Saharan African region has been described by 

Abrahams et al. (2011). It was seen that more than half of the countries in this region were at the early 

stages of the nutrition transition, while others were at an advanced stage that is characterised by dietary 

patterns that are causing disease in a large proportion of the population. This stage, known as the nutrition-

related NCD stage, has the following characteristics: a diet high in fat, refined carbohydrates including 

added sugars, animal source foods and that is low in fibre, fruit, and vegetables (commonly termed the 

‘Western diet’). This dietary pattern is typically accompanied by low physical activity levels and a high 

prevalence of obesity (Popkin et al., 2012). 

It is evident that South Africa is experiencing the nutrition-related NCD stage of the nutrition transition, 

although rural-urban variances mean that there are differences between and within provinces, given that 

urbanisation is a key driver of this transition (Popkin, 2006). Statistics South Africa has reported that 60% 

of deaths were due to NCDs in 2015 (Statistics SA, 2017). The prevalence of overweight and obesity was 

39% and 25% for women and 20% and 11% for men at the time of the South African National Health and 

Nutrition Examination Survey (SANHANES-1) (Shisana et al., 2013). Only three years later, the 2016 

South Africa Demographic and Health Survey (SADHS) indicated that the prevalence of overweight and 

obesity was 27% and 41% for women and 20% and 11% for men (Department of Health (DOH) et al., 

2019), indicating that there has been little change in weight status among men but that overweight women 
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may be transitioning to become obese women. The regional adult dietary intake data available in South 

Africa (Nel et al., 2002; Wentzel-Viljoen et al., 2010; Mchiza et al., 2015) gives some insight into the typical 

dietary intakes among South African adults, although no national studies have been conducted. A review 

of the available dietary surveys from 2000 to 2015 (Mchiza et al., 2015) indicated that micronutrient 

deficiencies were prevalent, energy intakes were high in urban centres and very low in informal settlements 

and that intakes of fruit, vegetables and dairy were low in general.  

Over the past decade, a number of population-wide and setting-specific interventions have been identified 

and evaluated in order to improve diet and physical activity levels (World Health Organisation (WHO), 

2009). Schools were recognised as a key setting for interventions, given that ‘schools influence the lives 

of most children in all countries’. Focusing on interventions that positively influence children’s behaviour is 

considered to be impactful, given that they are more susceptible to external influences than older 

individuals (Rosário et al., 2012). Educators are considered an important external influence on the 

behaviour of primary school learners due to their various roles, which include being a support structure 

and potential role model for these children, providing them with information and potentially being 

responsible for implementing programmes that influence learner’s behaviour (De Villiers et al., 2012). It 

has been suggested by Van der Schee and Gard (2014) that educators that are unhealthy may make them 

less effective in these roles. 

Research has been undertaken to assess the health status and prevalence of NCD risk factors among 

educators in lower socio-economic areas (SEAs) in the Western Cape province of South Africa.  Senekal 

et al. (2015) showed that these educators had high levels of obesity and a high waist circumference, high 

blood pressure, high glucose, and cholesterol levels. Further to this, they had an incorrect perception of 

their body size and poor awareness of their own health. Seme et al. (2017) assessed the food choices of 

these educators, including other factors impacting their health. Poor food choices were predominantly 

made, their perceptions of what it meant to eat healthily differed based on what they were exposed to in 

the media and few had nutrition-related training. Both studies indicated that these educators are at risk of 

developing NCDs and it was suggested that they may not be able to model and teach learners about 

healthy behaviours. 
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Sustainable interventions that encourage educators to make healthy lifestyle changes will be important to 

improve their health and therefore reduce their risk of NCDs. This will also contribute to their promotion of 

healthy eating and physical activity among learners they teach and thus help prevent NCDs in these 

children (Senekal et al., 2015; Seme et al., 2017). The risks for NCDs among educators in higher SEAs 

are unknown. Insights about educators from different socio-economic backgrounds is important to ensure 

that any interventions focused on preventing and controlling NCDs are tailored appropriately. The aim of 

this research was to investigate the dietary risks for NCDs in educators teaching at independent (non-

public) schools in higher SEAs in the Gauteng province of South Africa.  

 

3.3.    METHODS  

3.3.1. Study design, target population and sample size 

A cross-sectional, descriptive study design was used to assess the dietary risks for NCDs in grade 4 to 7 

educators teaching at independent schools in Gauteng. These educators taught primary or preparatory 

school children between the ages of 9 and 13 years.  

There are a number of categories of ‘independent schools’ in South Africa. The Independent Schools 

Association of Southern Africa (ISASA) classifies these schools according to their legal status and 

membership of associations and distinguishes these schools from legally registered, affiliated, and 

unaffiliated schools, and those schools that are unregistered (Figure 1). The definition of ‘private’ schools 

in South Africa does not include public schools on private property, which differs from definitions of ‘private’ 

schools in other countries. The term ‘independent’ has come to replace ‘private’ in many places and 

associations of non-public schools, like ISASA, call their members ‘independent’ schools (Hofmeyr & Lee, 

2004). A characteristic of many of these schools is that their fees are high, making them accessible to only 

those that can afford the tuition. For example, the average annual fee for grades 4 to 7 among the schools 

that participated was R101271.70 in 2020.  
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Figure 1. Independent schools in South Africa (Adapted from du Toit, 2004). 

Research by du Toit (2004) showed that 64.8% of educators (male and female) across all school-fee 

categories were Caucasian (du Toit, 2004), while 86.5% of educators in the highest school-fee category 

(annual fee ≥R18001.00) were Caucasian. The same research showed that 76.9% of educators (all races) 

across all school-fee categories were female, while 81.3% of educators in the highest school-fee category 

were female (du Toit, 2004).  

The sample size for this research was calculated using the proportion of 23.7% of Caucasian females who 

had ever smoked and the 23.7% of Caucasian males and females 15 years and older combined (this 

indicator was not reported separately for genders) who had a high fat score as recorded in the 

SANHANES-1 (Shisana et al., 2013). The sample-proportion option of the OpenEpi calculator (Dean et 

al., 2013), with confidence limits set at 10%, indicated a sample of 70 at a 95% Confidence Interval. 

Entering the proportion of 14% of Caucasian women who were found to be overweight in the 2003 SADHS 

(DOH et al., 2007) in the calculator with a precision of 8%, resulted in a sample estimate of 75 at a 95% 

Confidence Interval. The 2016 SADHS was not available at the time. 
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3.3.2. Study sample and recruitment  

Schools listed with ISASA that included grades 4 to 7 were used to randomly select 50 schools in the 

Gauteng province that were approached to participate in the study. A cluster sampling technique was 

followed, with each school designated as a cluster, and schools were stratified according to type i.e. girls-

, boys- or mixed gender schools. Within each stratum of schools, the aim was to randomly select schools 

based on proportion-to-size sampling, namely 12% from eligible girls- schools, 16% from boys- schools 

and the remaining 72% from schools with learners from both genders. 

Qualified educators employed at these schools that provided written informed consent took part in the 

study. Educators that were pregnant, had given birth in the past three months or had a debilitating disease 

that may affect weight status were not eligible for participation.   

The primary researcher contacted each of the schools to set up an appointment with the principals to 

discuss the study, with the aim of obtaining permission to conduct the research at these schools. The 

schools subsequently requested more information and proof of ethics approval. 

Institutional approval was obtained from ten (20%) of the fifty schools that were approached. The primary 

researcher was invited to either present the study information to relevant educators at a staff meeting or 

to set up a date for data collection at a time that was suitable to the educators. Eighty-one qualified 

educators employed at these schools, that met the inclusion criteria and provided written informed consent 

after the oral information session or prior to data collection (See Addendum A for Participant Information 

and Consent Form), took part in the study (Table 1). The primary reason given by principals and or 

governing bodies and educators (in cases where permission was granted by the school) for not 

participating was due to educator time constraints. The time for data collection was extended to a year to 

allow for maximum participation. Sixty-four of the 81 (79%) of the educators that participated submitted 

completed food records and had their weight and height measured (Table 1). The achieved sample 

compares well with the calculated sample and stated strata representation (Table 1). 
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Table 1. Number of educators with completed dietary records and anthropometric measurements (n=64) by 

school type 

  Girls schools Boys schools Mixed gender 

schools 

  n (%) n (%) n (%) 

Sample target   70 8 (12)  12 (16) 50 (72) 

Actual sample number 64 9 (14) 13 (20) 42 (66) 

 

3.3.3. Ethics and institutional permission 

Ethics approval was obtained from the University of Cape Town Health Sciences Faculty Ethics Committee 

(ethical clearance number: HREC REF 141/2017) prior to commencement of the research.  

Institutional approval was obtained through permission being granted by the school principal and or the 

school governing body where applicable and all educators provided written informed consent prior to 

participation. 

3.3.4. Determination of the socio-demographic profile of the educators 

Socio-demographic information collected included age, gender, level of education and a living standards 

assessment. The Living Standards Measure (LSM) was developed by the South African Audience 

Research Foundation (SAARF) as a segmentation tool that categorises individuals according to their living 

standards (Haupt, 2017). As this tool has developed over time, the 2004 version of the SAARF All Media 

and Products Survey (AMPS), which includes twenty-nine LSM descriptors, was used as part of this 

research (Table 2). The Eighty20 LSM Calculator, which includes these twenty-nine descriptors based on 

ownership of household assets and other criteria, was used to categorise each of the participants into an 

LSM group. The online calculator is available at:  https://www.eighty20.co.za/lsm-calculator/ The outcome 

can be a value ranging from 1 (representing the lowest socio-economic status (SES)) to 10 (representing 

the highest SES), with sub-categories of low and high within LSM 7-10 groups, which were included by 

the SAARF to allow for greater differentiation between consumers with higher SES (SAARF, 2012).  

 

https://www.eighty20.co.za/lsm-calculator/
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Table 2. The twenty-nine Living Standards Measure descriptors 

o Metropolitan dweller (250 000+) o DVD player / Blu ray player 

o Living in a non-urban area o Refrigerator or combined fridge / freezer 

o House / cluster house / town house o Electric stove 

o Tap water in house / on plot o Microwave oven 

o Flush toilet inside house o Deep freezer (free standing) 

o Hot running water o Washing machine 

o Built in kitchen sink o Tumble dryer 

o No domestic worker or gardeners o Dishwashing machine 

o Home security service o Pay TV (M-net / DSTV / TopTV) subscription  

o 2 cell phones in household o Home Theatre System 

o 3 or more cell phones in household o Vacuum cleaner 

o Zero or one radio set in household o Motor vehicle in household 

o Air conditioner (excluding fans) o Computer (desktop / laptop) 

o TV set(s) o Landline (excluding cell phone) 

o Swimming pool  

Reference: Haupt (2017). 

The questionnaire was piloted with two educators at the first school that provided approval. 

3.3.5. Anthropometric measurements 

The anthropometric measurements that were taken were height and weight, which were used to calculate 

the body mass index (BMI) of each participant. The procedures outlined by Norton and Olds (1996) were 

followed when taking these measurements. 

Weight 

A digital Equinox EB9300 scale (capacity 180kg) was used to measure body weight to the nearest 0.1kg. 

The scales were tested between schools with an object of known weight to ensure that the scale was 

displaying an accurate measurement. The educator was asked to step onto the scale, which was placed 

on a flat surface, without shoes and stand with his or her feet firmly in the middle of the scale and to look 

directly ahead (head in the Frankfort plane). While standing still, the measurement was recorded. Hygiene 

was maintained by spraying the scale with an appropriate sanitiser and wiping it down between each 

participant. 
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Height 

A SECA 213 portable stadiometer was used to measure height to the nearest centimetre. The educator 

was requested to remove any headgear that could interfere with the measurement prior to it being taken. 

The measuring arm of the stadiometer was lowered onto the head and the head positioned so that an 

imaginary horizontal line ran between the corner of the eye and the part where the top of the ear joins the 

head. The participant was asked to move away, and the measurement was recorded. 

Body mass index 

The educators’ BMI was calculated by taking weight in kilograms and dividing it by height in metres 

squared. The educators were categorised according to their weight status using the WHO standards for 

BMI (WHO, 2004)(Table 3). 

Table 3. International classification of adult weight according to body mass index (BMI) 

BMI (kg/m2) Weight Status 

<18.5 Underweight 

18.5 – 24.9 Normal 

25 - 29.9 Pre-obese/Overweight 

30 – 34.9 Obese Class I 

35 – 39.9 Obese Class II 

≥40 Obese Class III 

Reference: WHO (2004). 

3.3.6. Dietary intake assessment  

To assess the educators’ dietary intake, including energy, macronutrient, micronutrient and alcohol 

consumption, educators completed a three-day estimated food record using a portion size estimation guide 

derived from the Dietary Assessment and Education Kit (DAEK) (Steyn & Senekal, 2004).  

A detailed explanation of how to use these tools was provided to participants in writing, as well as explained 

verbally on the day of data collection, giving the educators an opportunity to seek any clarity required to 

complete the records independently (See Addendum B for the Educator Questionnaire, which includes the 

written explanation of how to complete the food records, as well as the food record template). The 

educators were asked to record their intake on two weekdays and one weekend day on any days that they 
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chose to do so. These did not need to be on consecutive days. 

Key instructions included asking educators to record their intake at the time of consumption; providing as 

much detail as possible including brand names and preparation methods where applicable; using the 

portion size estimation guide or food labels to estimate portions as accurately as possible; using the record 

questions as a reminder of any forgotten foods, to keep their eating habits the same and lastly to be honest 

about their intake. Educators were also encouraged to contact the primary investigator with any questions 

they had while completing the records. Food records were collected from educators after they had 

completed them. 

Dietary records were coded using the appropriate food or beverage codes found in the South African Food 

Data System (SAFOODS) food composition database (MRC, 2002) and estimated food portions were 

converted to grams using the DAEK (Steyn & Senekal, 2004). Where specific branded information was 

provided in the food record and no similar food or beverage item was available in the database, the 

product-specific information was obtained from the food label and included as part of the analysis.   

The energy, macronutrient (carbohydrate, protein and fat), fibre, micronutrient (vitamin A, E, C, D, 

thiamine, riboflavin, niacin, vitamin B6, folate, vitamin B12, calcium, phosphorus, zinc, iron, magnesium, 

sodium and potassium) and alcohol consumption for each educator for each day was analysed using the 

SAFOODS food composition database accessed through the South African Medical Research Council’s 

(MRC) FoodFinder3 software programme, which contained the 2002 version of the database (MRC, 2002). 

The average energy, nutrient and alcohol intake over the three recorded days was calculated to represent 

usual daily intake. To calculate the units of alcohol consumed, alcohol intake in grams was converted to 

units through the following conversion: 1 unit of alcohol = 8 grams of pure alcohol. This was compared 

against the South African food-based dietary guideline for alcohol intake (Jacobs & Steyn, 2013). 

The updated software that makes use of the 2019 updated nutrient database was only released in 2020. 

As indicated below, the primary researcher endeavoured to attenuate this limitation using a number of 

strategies. 
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The MRC was contacted to obtain a better understanding of the data that was contained within the 

FoodFinder3 software programme, given that insufficient information was publicly available (Wolmarans 

& Danster, 2008; Wolmarans et al., 2009; www.safoods.mrc.ac.za). This included confirming the source 

of information, definitions for what was included for nutrients such as total and added sugar, any missing 

values and whether the data reflects changes that would have been brought about by policies that have 

been introduced to limit the amount of certain nutrients in foods or through fortification. 

The MRC FoodFinder3 software programme and food labels did not provide free sugars information. In 

order to assess intake against the World Health Organisation (WHO) and Scientific Advisory Committee 

on Nutrition (SACN) recommendations, the definitions related to each of the sources of data was compared 

and a method to calculate free sugars was determined. Table 4 presents the relevant definitions for sugars 

used for the purpose of food labelling and those used in the 2002 SAFOODS database. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.safoods.mrc.ac.za/
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Table 4. Comparison of sugar definitions and their applications 

 Definition Other considerations 

Total sugars   

Food labels Means the sum of all intrinsic and added sugarsa All food labels displayed total sugar information 

as part of the minimum mandatory information 

when a nutritional information table was provided. 

This information could either be based on 

theoretical calculations using recognised food 

composition data or certificates of analysis from 

reputable laboratoriesa. 

2002 SAFOODS 

database 

(FoodFinder3) 

Means the sum of all the individual monosaccharides 

(fructose, galactose, and glucose) and disaccharides 

(lactose, maltose and sucrose)b 

In 2019, 51% of the 1460 foods in the database 

had values for total sugars and 49% of these 

foods had missing values for total sugarsb. 

Added sugars   

Food labels Means any sugar added to foodstuffs during processing and 

includes but is not limited to sugar as defined by the 

regulations relating to the use of sweeteners in foodstuffs 

under the Act, honey, molasses, sucrose with added 

molasses, coloured sugar, fruit juice concentrate, 

deflavoured and / or deionised fruit juice and concentrates 

thereof, high fructose corn syrup and malt or any other syrup 

of various originsa. 

Food labels did not indicate which proportion of 

the total sugar declared is added sugar and 

laboratories could not perform analytical tests to 

determine this. This information was linked to the 

recipe or the formulation of a product, which was 

owned by the manufacturer and or retailer of the 

product and not publicly available. 

2002 SAFOODS 

database 

(FoodFinder3) 

Means mono- and disaccharides added to food and do not 

include sugars naturally present in food, e.g. lactose in milk, 

fructose in fruits. Added sugar includes honeyb. 

In 2019, 97% of the 1460 foods in the database 

had values for added sugars and 3% of these 

foods had missing values for added sugarsb. 

Free sugars   

Food labels There is no definition for free sugars in the labelling 

regulations. 

The WHO defined free sugars as all sugars that 

are added during food manufacturing and 

preparation as well as the sugars that are 

naturally present in honey, syrups, fruit juices and 

fruit concentratesc. The same definition had been 

adopted by the SACNd. 

2002 SAFOODS 

database 

(FoodFinder3) 

Free sugars are not included in any of the SAFOODS 

databases. 

Abbreviations: DOH=Department of Health; MRC=Medical Research Council; SACN=Scientific Advisory Committee on Nutrition; WHO=World 
Health Organisation. References: aDOH (2010); bCorrespondence with the MRC (2019); cWHO (2015); dSACN (2015). 

 

From the above, the difference between the added sugar values in the 2002 SAFOODS database and the 

WHO / SACN free sugar definition is that the SAFOODS database did not include sugar from fruit juice 

and fruit juice concentrates. Any sugar from these sources was then added to the added sugar values to 

determine the educators’ free sugar intake. In cases where food label information was used, the method 

outlined by Kibblewhite et al. (2017) was used to estimate free sugar intake. Figure 2 outlines the ten-step 

method applied. 



14 

 

Step 1: Does the food have 0g total sugar? 

No, go to step 2 Yes, free sugars = 0g 

 

Step 2: Does the food meet the criteria for having no free sugars? 

No, go to step 3 Yes, free sugars = 0g 

 

Step 3: Does the food contain minimal intrinsic sugars and contain 100% added sugars? 

No, go to step 4 Yes, free sugars = 100% 

 

Step 4: Is there a recipe available and has the free sugar content of all ingredients been estimated using steps 1-4? 

No, got to step 5      Yes, calculate free sugars using recipe and 

proportioning method 

 

Step 5: Is there an unsweetened variety of the food? 

No, go to step 6        Yes, calculate the free sugars by  

comparison 

with the unsweetened variety 

 

Step 6: Does the food contain no other intrinsic sugars, and is the lactose content of the food known? 

No, go to step 7 Yes, free sugars = total sugar - lactose 

 

Step 7: Is there a comparable food with known added sugars content? 

No, go to step 8 Yes, borrow value from similar food 

 

Step 8: Is there an ingredient list, recipe, or assumption, that free sugars can be estimated using? 

No, go to step 9                      Yes, estimate free sugars using 

               ingredients list, recipe, or assumption 

 

Step 9: Is there a recipe available and has the added sugars content of all ingredients been estimated after using steps 5-10? 

No, go to step 10 Yes, calculate free sugars using recipe 

 proportioning method 

 

Step 10: Assign 50% of the total sugar as free sugars 

Figure 2. A ten-step method for estimating the free sugar content of foods. Recreated from Kibblewhite et al. 

(2017). 
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It was further necessary to confirm whether the 2002 SAFOODS database had been updated to take new 

food legislation into account. Correspondence with the MRC (personal communication with J Chetty at the 

MRC, 2019) indicated that the database did not reflect changes that would have been brought about by 

the regulations relating to the fortification of maize and bread flour with micronutrients (DOH, 2003), trans-

fat regulations (DOH, 2011), sodium reduction regulations (DOH, 2013) and the Health Promotion Levy 

relating to sugar-sweetened beverages (SSBs) (National Treasury, 2017).  

Adjustments were made to the dietary intake data to determine the average sugar content of relevant 

beverages and average sodium content for relevant food categories that have mandatory maximum 

sodium limits. This included conducting a review of the sugar content of beverages affected by the Health 

Promotion Levy to determine the average total sugar content of these beverages using product food labels. 

This also included reviewing the 2016 maximum sodium targets for the foods affected by the sodium 

reduction regulations. These values were compared against the total sugar and sodium content of these 

foods in the FoodFinder3 programme. Food records were then individually reviewed and manual 

adjustments were made to the sugar and sodium intake values where these foods were consumed.  

The most commonly consumed fortified food was bread (brown / whole wheat and white) in this study. In 

order to estimate the levels of additional micronutrients educators consumed from fortified bread the 

following steps were taken: the national fortification regulations were reviewed to determine which nutrients 

are required to form part of the fortificant mixture that is added to wheat flour used to make bread; the 

labels of widely-consumed branded bread products were reviewed to determine the final micronutrient 

levels in 100g of these products as a result of fortification and this was used to calculate the amount of 

fortification nutrients provided by bread (white and brown/whole wheat).  

The information in the SAFOODS database for the trans-fat content of food was used as is for two reasons 

1) it is not compulsory for companies to label the trans-fat content of foods and 2) the trans-fat content of 

foods made using oils in restaurants and other food service establishments is not available. 
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Adequacy of intake was assessed by comparing the educators’ intake against the Institute of Medicine’s 

(IOM) Dietary Reference Intakes (DRIs), namely the Estimated Energy Requirement (EER) for energy, the 

Recommended Dietary Allowance (RDA) for protein, the Estimated Average Requirement (EAR) and the 

RDA for carbohydrate, the Adequate Intake (AI) for dietary fibre, the Acceptable Macronutrient Distribution 

Ranges (AMDRs) for protein, total fat, polyunsaturated fat (PUFA) and carbohydrate (IOM, 2006). For 

nutrients where no DRIs exist, the latest WHO recommendations were used to assess intake. This included 

recommendations for saturated and trans-fat (<10% energy (E) and <1%E, respectively) (Food and 

Agriculture Organisation (FAO), 2010; Wanders et al., 2017), as well as free sugars (<10%E as a strong 

recommendation and <5%E as a conditional recommendation (WHO, 2015)). The United Kingdom (UK) 

has adopted the <5%E recommendation for free sugars (SACN, 2015). Micronutrient intake was compared 

against the EARs for the following micronutrients: vitamin A, E, C, thiamine, riboflavin, niacin, vitamin B6, 

folate, vitamin B12, phosphorus, zinc, iron, magnesium, calcium, Vitamin D, and the AI was used to assess 

sodium and potassium intake. 

3.3.7. Dietary diversity as a measure of nutrient adequacy 

The three-day food records were used to assess the quality of the educators’ diets by calculating a Dietary 

Diversity Score (DDS) for each educator, in line with the methodology outlined by the FAO and used in 

local research to determine the dietary diversity of adult South Africans (Labadarios et al., 2011; FAO, 

2016). This score represents the number of food groups consumed in a 24-hour period. It has been 

validated to be a key indicator for micronutrient adequacy when multiple 24-hour recalls are used to reflect 

dietary intake (FAO, 2016). Micronutrient adequacy is a key aspect of diet quality.  

Nine food groups are used to calculate the DDS. Foods form part of a single group when they are seen to 

be nutritionally similar or if they play the same role in the diet as one another. Table 5 outlines each of the 

food groups that were used to calculate the score. Food descriptions provided by the FAO have been 

adapted to reflect local (South African) examples only. Items such as coffee, tea, sugar, alcohol, sweets, 

chocolates, condiments, and sauces were not included as part of the calculation of the DDS, in line with 

what is recommended by the FAO. 

 



17 

 

Table 5. Food groups used to calculate the Dietary Diversity Score of the educators 

Food Group Food Group Description 

Grains, roots, and tubers This group contains starches which provide energy and varying amounts of micronutrients 

(e.g. certain B-vitamins from grains) and varying amounts of anti-nutrients which prevent the 

absorption of certain minerals (e.g. phytates). Examples are breads, porridges, cereals, 

pasta, and white-fleshed potatoes. 

Vitamin A-rich fruit and 

vegetables 

This group contains vitamin A-rich fruits and vegetables, including dark green leafy 

vegetables. Foods providing at least 120 retinol equivalents (RE) per 100g are sources of 

vitamin A. Examples include: ripe mango (fresh and dried), ripe papaya (fresh and dried), 

dark green leafy vegetables, carrot, pumpkin, sweet red pepper, and orange-fleshed sweet 

potato.  

Other fruit  

(not vitamin A-rich) 

This group includes fruit, excluding vitamin A-rich fruit. As with ‘Other vegetables’ this follows 

the culinary definition of fruit and does not include the examples provided above. As there is 

a long list, no examples are provided here. 

Other vegetables  

(not vitamin A-rich) 

This group includes stems, fruit and flowers of plants that fall within the culinary definition of 

a vegetable and not the botanical one e.g. cucumber and tomato are all fruits in botanical 

terms but are included as ‘Other vegetables’. It includes legumes when the fresh / green pod 

is consumed e.g. fresh peas, snap peas or green beans. It does not include the starchy roots 

and tubers that form part of the ‘Grains, roots and tubers’ group. As there is a long list, no 

examples are provided here. 

Legumes, nuts, and seeds This group includes beans, peas and lentils (that aren’t listed as part of ‘Other vegetables’), 

as well as sprouted pulses and prepared products such as hummus, tofu, tempeh, soy milk, 

soy cheese and other soy products. It also includes tree nuts and ground nuts and butters 

made from them but excludes oils extracted from nuts and seeds. 

Fats and oils This group includes all solid and liquid oils and fats including those of plant or animal origin. 

Examples include butter, cream, ghee, lard, margarine, mayonnaise, sour cream, vegetable/ 

fruit/nut/seed oils. 

Meat/poultry/fish This group includes all flesh meat from mammals and birds, as well as processed meats. 

Fish and seafood from both marine and freshwater environments are included here too. As 

the list is extensive, no examples are provided here.  

Dairy This includes all liquid and solid dairy products from cows. Examples include fresh full-fat (full 

cream), low-fat and skim milk and reconstituted powdered or evaporated milk or ultra-high 

temperature milk (UHT / boxed) milk when consumed as is, hard and soft cheeses, kefir and 

yoghurt. Items not included are butter, cream and sour cream that form part of the ‘Fats and 

oils’ group.  

Eggs This group includes eggs from chickens. 

References: FAO (2016); Labadarios et al. (2011). 

 

To calculate the score, the first day of the three-day food record was used. Each food item was assessed 

against the food group descriptions in Table 5 to determine whether it fell within one of the food groups 

and if the item did, then a score of one was allocated for that group. If more than one item from a group 

was consumed on the particular day, this was only counted once for that group. Foods that were consumed 
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in small amounts (<15g or 1 tablespoon as specified by the FAO (2016)) were not counted to ensure that 

the DDS was not inaccurately inflated, as the link between micronutrient adequacy and food group diversity 

is related to the amount of the foods consumed.  

In cases where mixed dishes or foods with multiple ingredients were consumed, the description in the food 

record was used to determine whether meaningful quantities (based on the cut-off of ≥15g) of any of the 

items in the nine food groups were consumed and therefore counted.  

A score below 4 was used to indicate poor dietary diversity based on research conducted among South 

African children (Steyn et al., 2006) and subsequently used as the cut-off for South African adults 

(Labadarios et al., 2011). A score of 9 is the maximum score and indicates a varied diet. 

3.3.8. Food variety as a measure of nutrient adequacy 

A further assessment of the dietary adequacy of educators was based on the calculation of a Food Variety 

Score (FVS) for each educator using the 3-day record data. ‘Enjoy a variety of foods’ is the first food-based 

dietary guideline for South Africa, given the importance of dietary variety in ensuring that requirements for 

energy, macro- and micronutrients are met (Steyn & Ochse, 2013). The FVS represents the number of 

different types of food items consumed over a 24-hour period. To calculate the score, the first day of the 

three-day food record was used. The number was calculated by counting the number of different food 

items consumed on the day reviewed. If the food was consumed more than once, this was only counted 

once. Mixed dishes were counted as a single food item and items such as coffee, tea, sugar, alcohol, 

sweets, chocolates, condiments and sauces were not included as part of the calculation of the FVS, in line 

with what is recommended by the FAO for calculating the DDS. The higher the score, the more varied the 

diet and the greater the likelihood that the diet is nutritionally adequate (Steyn et al., 2006). 

3.3.9. Commonly consumed foods 

To identify the foods most commonly consumed by educators the average frequency of intake of all food 

items and beverages (based on the MRC codes) was calculated for the three recorded days for each 

educator. The following was calculated for the 33 most commonly consumed foods: 1) the amount (g) of 

each of the food and beverages that was consumed per day by all educators (referred to as daily per 
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capita intake); 2)  the number of times the food or beverage was consumed per day and 3) the portion size 

of the food or beverage consumed at one time by educators that consumed these. The portion sizes of 

items consumed were assessed using the portion size estimation guide based on the DAEK (Steyn & 

Senekal, 2004). 

3.3.10. Dietary pattern assessment 

Dietary patterns are defined as ‘the quantities, proportions and variety, or combination of different foods, 

drinks and nutrients in diets, and the frequency with which they are habitually consumed’ (Reedy et al., 

2018). In this research, the food and beverages consumed by the educators were grouped into categories 

that were representative of the educators’ intake. Food categories that included healthy and less healthy 

choices were separated into two groups, as has been done in the research conducted by Seme and 

colleagues (Seme et al., 2017). These included different types of carbohydrate foods (high fibre, minimally 

processed/low fibre, refined/sugar and high sugar foods and beverages), fruit and vegetables, protein 

foods (lean/high fat meat, low fat/high fat dairy, fish and seafood, legumes) and fats and oils (nuts and 

seeds, high fat/high fat and salt foods and saturated fats and oils, polyunsaturated fats and oils, 

monounsaturated fats and oils) and alcoholic beverages. Foods high in fat were categorised based on the 

predominant type of fat in each (Vannice & Rasmussen, 2014).  

This information was used as a means of describing the educators’ dietary pattern and comparing intakes 

of these food categories, along with the other data collected as relevant, against known dietary risk factors 

for NCDs (GBD Diet 2017 Collaborators, 2019). Definitions and criteria are presented in Table 15 in the 

results. 

3.3.11. Data analysis 

Data was analysed by the primary researcher using the IBM SPSS Statistics Version 26 Software program 

(IBM Corp. Released 2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp).  

A descriptive profile of the educators was compiled using frequencies for categorical variables and mean 

± standard deviation (SD)  and median (interquartile range (IQR)) for continuous variables. Although the 

normality of these variables was tested using the Shapiro-Wilk test, both mean and median values were 
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included for all the data presented since some were non-normally and some normally distributed, as well 

as for the ease of comparison with other studies. For clarity, the mean ± SD is presented in italics in tables 

if the data was normally distributed with the median (IQR) not in italics or vice versa if the data was non-

normally distributed. Values mentioned in the text are either the mean or the median corresponding to the 

values in italics in the tables. 

The Spearman’s correlation test was used to test for correlations between age (years), after testing for the 

normality of the variables using the Shapiro-Wilk test, and BMI (kg/m2), as well as the following dietary 

intake variables: energy (kJ), protein (g), carbohydrate (g), total fat (g), alcohol (g), as well as the daily per 

capita intake (g) and the portion sizes (g) of each of the most commonly consumed foods.  

Variables were compared between genders using cross-tabulations and the Pearson’s Chi-Square test for 

categorical variables. The independent samples t-test was used to compare normally distributed 

continuous variables and gender. The One-way ANOVA was used to compare more than two normally 

distributed continuous variables and the Mann-Whitney U-test was used to compare non-normally 

distributed continuous variables between genders. Results for these comparisons were only presented in 

tables for variables that differed significantly between genders. Significance was set at p<0.05. 

 

3.4.    RESULTS  

3.4.1. Educator socio-demographic profile 

Sixty-four educators submitted completed dietary records. The socio-demographic profile of the educators 

that completed dietary records is presented in Table 6. Most of the participants were female (92%). 

Although the final sample of males was small, data are presented for the total group and by gender and 

statistical comparisons are indicated. However, the results of gender comparisons need to be interpreted 

with caution. 

The mean age of the educators was 43.0 ± 10.6 years. Almost 60% educators fell within the 30-49-year 

age category (57%). Many educators had tertiary level education (67%) with 25% and 42% holding 

undergraduate and postgraduate degrees respectively. Their SES was high, as measured by the LSM tool 
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(Haupt, 2017). All educators had an LSM status of 8 or higher and 70% of the group had an LSM status 

of 10. There were no significant differences between male and female educators in relation to their age, 

education level, or LSM status. 

Table 6.  Socio-demographic profile of educators from independent schools*  

Variable n =63a Variable n=64 

Age mean ± SD 43.0 ± 10.6 Education level n (%)  

Age median (IQR) 42.0 (36.0; 50.0)  High school certificate/matric 3 (5) 

Age groups (years) n (%)   Diploma 18 (28) 

 <30  10 (16)  Undergraduate degree 16 (25) 

 30-49 36 (57)  Postgraduate degree 27 (42) 

 ≥50 17 (27) Socio-economic status n (%)  

Gender n (%) n=64  LSMb 8 High 1 (2) 

Male 5 (8)  LSM 9 Low 7 (11) 

Female  59 (92)  LSM 9 High 11 (17) 

   LSM 10 Low 18 (28) 

   LSM 10 High 27 (42) 

Abbreviations: IQR=Interquartile Range; LSM=Living Standards Measure; SD=Standard Deviation. an varies due to missing values. Reference: 
bHaupt (2017), South African Audience Research Foundation (SAARF). The mean ± SD is presented in italics if the data was normally distributed 
with the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 
*There were no significant differences between male and female educators in relation to their age, education level, or LSM status. 
 

3.4.2. Anthropometric measurements and weight status of educators 

The anthropometric measurements of the educators are presented in Table 7. The median (IQR) BMI of 

the total group was within the normal range (23.5 (21.6; 28.3)kg/m2) (WHO, 2004). Five percent of 

educators were underweight, 58% were of normal weight, 23% were overweight and 14% obese. There 

were no significant differences for weight, height, and BMI between genders. There was a significant 

positive correlation between weight and age (Spearman rank coefficient r=0.36; p=0.003) and BMI and 

age (Spearman rank coefficient r=0.37; p=0.002)(Appendix A). 
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Table 7. Anthropometric measurements and categorisation according to BMI cut-offs for the total group of 

educators and by gender* 

  Male 

n=4 

Female 

n=58 

Total 

n=62 

Weight (kg)    

mean ± SD 76 ± 11 67 ± 15 68 ± 15 

median (IQR) 78 (65; 85) 66 (55; 75) 66 (56; 78) 

Height (cm)    

mean ± SD 175 ± 5 166 ± 7 166 ± 7 

median (IQR) 176 (170; 180) 166 (160; 171) 167 (160; 171) 

Body mass index (BMI) (kg/m2)    

mean ± SD 24.1 ± 2.7 24.7 ± 4.9 24.7 ± 4.7 

median (IQR) 23.3 (22.1; 27.0) 23.5 (21.4; 29.2) 23.5 (21.6; 28.3) 

<18.5a n (%) 0 (0) 3 (5) 3 (5) 

≥18.5 < 25b n (%) 3  (75) 33 (57) 36 (58) 

25-29.9c n (%) 1 (25) 13 (22) 14 (23) 

≥30d 0 (0) 9 (16) 9 (14) 

Abbreviations: BMI=Body Mass Index; IQR=Interquartile Range; SD=Standard Deviation; WHO=World Health Organisation. aBMI <18.5kg/m2 = 
underweight; bBMI≥18.5-24.9kg/m2=normal weight; cBMI=25-29.9kg/m2=overweight; dBMI ≥30kg/m2=obese. Reference: a-dWHO (2004). The mean 
± SD is presented in italics if the data was normally distributed with the median (IQR) not in italics or vice versa if the data was non-normally 
distributed (Shapiro-Wilk test). 
*No significant differences between weight, height, and BMI were found between genders. 
 

3.4.3. Energy, macronutrient, and alcohol intake 

Table 8 summarises the energy, macronutrient, and alcohol intake of the total group of educators and by 

gender.  

Mean energy intakes were below the EERs for males and females, which were based on the requirements 

of moderately active adults, as 54% were found to have either low or moderate physical activity levels and 

the remainder had high activity levels (Chapter 4).  

The educators’ mean protein intake exceeded the RDA for males and females, albeit still within the AMDR 

for this nutrient. The source of protein was largely from animal sources among both males and females. 

Median total fat intakes as %E for male educators were within the AMDR but median female educator 

intakes exceeded the AMDR by 2%. Mean saturated fat intakes as %E for the total group exceeded both 

the WHO recommendation of <10%E and the American Heart Association (AHA) recommendation of 

<7%E. For the total group, median monounsaturated fat intake as %E was greater than median 

polyunsaturated fat (PUFA) intake as %E, which was within the AMDR for %E from PUFA. Median trans-
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fat intakes for the total group were below the amount recommended by the WHO of <1%E. Median 

cholesterol intakes amongst the total group were found to be lower than 300mg, the value indicated by the 

South African food-based dietary guideline for cholesterol intake (Smuts & Wolmarans, 2013).  

Median (males) and mean (females) total carbohydrate intake was above the EAR for males and females 

respectively. However, when comparing the intakes against the AMDR of 45-65%E, male mean ± SD 

intakes were just above the lower end of the range (46.9 ± 9.8%E) and female mean ± SD intake was 

below it (38.4 ± 7.5%E). 

Mean dietary fibre intakes were lower than the recommended AIs of 38g/day and 25g/day for males and 

females. The mean intake of males was close to 17g less, and of females approximately 10g less than the 

requirement. 

Median free sugar intakes of the total group of educators were below 10%E as per the WHO 

recommendation. However, their median free sugar intakes exceeded the WHO’s conditional 

recommendation, which is also the UK’s SACN recommendation, of less than 5%E. 

Mean carbohydrate intake as %E was significantly lower among females than males (independent 

samples t-test p=0.02).  

There were no other significant differences between genders and energy, macronutrient, and alcohol 

intakes. 

There were no significant correlations between age or BMI and energy, protein, total fat, total carbohydrate, 

and alcohol intakes (Appendix B).  
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Table 8.  Mean ± SD and median (IQR) energy and macronutrient intakes of the total group of educators, by gender and comparison to reference values 

 Male (n=5) Female (n=59) Total group (n=64) 

 Mean ± SD Median (IQR) DRI/AMDR/Other 

relevant 

recommendations 

Mean ± SD Median (IQR) DRI/AMDR/Other 

relevant 

recommendations 

Mean ± SD Median (IQR) 

Energy (kJ) 8344 ± 3033 7953 (6233; 10651) EER=11604kJa 6542 ± 2219 6528 (4982; 8116) EER=9204kJb 6683 ± 2314 6570 (5019; 8129) 

Total protein (g) 92.0 ± 29.7 90.9 (65.4; 118.9) RDA=56gc 67.8 ± 22.7 66.8 (55.1; 79.8) RDA=46gc 69.7 ± 23.9 67.9 (55.2; 82.7) 

Protein (%E) 18.9 ± 2.9 17.6 (16.8; 21.8) AMDR=10-35%Ec 19.0 ± 10.6 17.0 (15.1; 20.0) AMDR =10-35%Ec 19.0 ± 10.2 17.4 (15.1; 20.0) 

Plant protein (g) 19.4 ± 8.3 24.2 (10.5; 25.9)  20.5 ± 11.7 17.6 (13.5; 23.5)  20.4 ± 11.4 17.7 (13.1; 24.5) 

Animal protein (g) 66.4 ± 27.6 66.7 (39.6; 93.1)  56.7 ± 42.7 47.4 (32.9; 63.2)  57.5 ± 41.6 47.8 (34.0; 65.8) 

Total fat (g) 68.6 ± 21.7 70.1 (48.0; 88.4)  65.5 ± 26.8 60.8 (49.2; 84.5)  65.8 ± 26.3 61.0 (49.2; 83.1) 

Fat (%E) 31.9 ± 5.1 32.8 (27.0; 36.4) AMDR=20-35%Ec 38.0 ± 7.7 37.1 (33.3; 42.1) AMDR=20-35%Ec 37.5 ± 7.7 37.1 (32.8; 41.7) 

Saturated fat (g) 24.5 ± 7.0 21.4 (19.4; 31.1)  23.0 ± 10.5 20.7 (15.2; 28.4)  23.1 ± 10.3 20.9 (15.7; 28.1) 

Saturated fat (%E) 12.1 ± 4.5 10.0 (8.3; 16.9) WHO: <10%Ed;  

AHA: <7% Ee 

13.1 ± 3.4 12.6 (11.1; 15.0) WHOd: <10%Ed; 

 AHAe: <7%Ee 

13.0 ± 3.4 12.6 (10.9; 15.4) 

MUFA (g) 23.5 ± 7.7 23.1 (16.7; 30.6)  22.3 ± 9.9 20.9 (16.6; 28.0)  22.4 ± 9.7 20.9 (16.6; 27.8) 

MUFA (%E) 10.8 ± 1.5 10.6 (9.7; 12.1)  13.1 ± 4.0 12.6 (10.1; 15.4)  12.9 ± 3.9 12.5 (10.0; 14.8) 

PUFA (g) 17.3 ± 23.4 7.3 (6.0; 33.6)  12.4 ± 6.4 12.0 (7.2; 16.6)  12.8 ± 8.6 10.8 (7.2; 16.6) 

PUFA (%E) 6.4 ± 6.0 3.7 (3.5; 10.6) AMDR=6-11%d; 

AI=2.5-3.5%d  

7.4 ± 3.3 7.0 (5.4; 8.4) AMDR=6-11%d;  

AI=2.5-3.5%d 

7.3 ± 3.5 6.6 (5.2; 8.3) 

Trans-fat (g) 3.6 ± 5.7 0.9 (0.6; 7.9)  1.4 ± 1.1 1.0 (0.5; 2.1)  1.5 ± 1.9 1.0 (0.5; 2.1) 

Trans-fat (%E) 1.3 ± 1.6 0.4 (0.3; 2.8) WHO: <1%Ed 0.8 ± 0.6 0.7 (0.3; 1.0) WHO: <1%d 1.6 ± 0.5 0.7 (0.3; 1.0) 

Cholesterol (mg) 439 ± 420 278 (173; 786) NDc,f 249 ± 141 208 (152; 302) NDc,f 264 ± 180 211 (156; 310) 

Carbohydrate (g) 241 ± 142 191 (152; 354) EAR=100gc; 

RDA=130gc 

149 ± 60 140 (118; 178) EAR=100gc; 

RDA=130gc 

156 ± 72 141 (119; 183) 

Carbohydrate (%E) 46.9 ± 9.8 46.3 (39.1; 55.1) AMDR=45–65%Ec 38.4 ± 7.5* 38.4 (33.3; 45.0) AMDR=45–65%Ec 39.1 ± 7.9 39.6 (33.8; 45.3)  

Dietary fibre (g) 22.0 ± 10.2 20.5 (12.7; 32.0) AI=38gc 15.4 ± 5.7 15.4 (12.3; 18.5) AI=25gc 15.9 ± 6.3 15.8 (12.3; 19.4) 

Free sugars (g) 45.5 ± 32.1 42.8 (16.2; 76.2)  28.4 ± 22.7 24.0 (10.1; 45.0)  29.7 ± 23.7 24.0 (10.1; 46.3) 

Free sugars (%E) 8.9 ± 4.3 9.4 (5.2; 12.3) WHO (strong) = 

<10%Eg;  

7.5 ± 6.3 

 

6.7 (2.7; 10.8) WHO (strong) = 

<10%Eg;  

7.6 ± 6.2 7.2 (2.7; 10.8) 
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WHO (conditional), 

SACN= <5%Eg,h  

WHO (conditional),  

SACN= <5%Eg,h 

Alcohol (g) 2.6 ± 5.2 0.0 (0.0; 6.6)  6.8 ± 10.6  0.0 (0.0; 11.3)  6.4 ± 10.4 0.0 (0.0; 11.3)  

Abbreviations: AI=Adequate Intake; AMDR=Acceptable Macronutrient Distribution Range; DRI=Dietary Reference Intake; E=Energy; EAR=Estimated Average Requirement; EER=Estimated Energy Requirement; 

IQR=Interquartile Range; MUFA=Monounsaturated Fatty Acids; ND=Not Determined; PUFA=Polyunsaturated Fatty Acids; RDA=Recommended Dietary Allowance; SACN=Scientific Advisory Committee on Nutrition; 

SD=Standard Deviation; WHO=World Health Organisation. aLow active man of 1.75m and BMI of 24.9 kg/m2. bLow active woman of 1.65m and BMI of 24.9 kg/m2. fRecommended intake should be as low as possible 

while consuming a nutritionally adequate diet. References: cFood and Nutrition Board, IOM (2002/2005); dFAO (2010); eAHA (2017); gWHO (2015); hSACN (2015). The mean ± SD is presented in italics if the data was 

normally distributed with the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 

*Independent samples t-test p=0.02. There were no other significant differences between genders. 
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Table 9 shows the percentage of educators that did not meet selected nutrient and alcohol 

recommendations.  

Protein intake of the greater majority of educators was in the recommended range. Almost two-thirds 

exceeded the recommendation for total fat intake, with a significantly higher percentage of females 

exceeding the upper limit of 35%E from fat. The greater majority exceeded the WHO and AHA 

recommendations for saturated fat intake. Around a third exceeded the WHO recommendation for trans-

fat intake and 58% had PUFA intakes outside the recommended range.  

Almost half (46%) of the educators were consuming a low carbohydrate diet (<45%E). None of the 

educators were consuming a high carbohydrate diet (>65%E). The greater majority were consuming 

inadequate amounts of dietary fibre. Although carbohydrate intake was low, 27% of the educators 

exceeded the WHO recommendation for free sugars intake. When comparing the educators’ free sugars 

intake against the WHO’s conditional recommendation of <5%E, the percentage of educators with intakes 

in excess of this more than doubled.  

Twenty-eight percent of educators exceeded the WHO’s recommendation for sodium intake. These values 

did not take discretionary sodium intake into account, and therefore intakes are likely to have been higher. 

Thirty-two percent of female educators consumed more than one unit of alcohol per day and none of the 

male educators exceeded the recommended intake of no more than two units of alcohol per day. 

Other than the significant gender difference for exceeding the recommendation for total fat intake, there 

were no significant differences between genders for any of the other variables. 
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Table 9. Comparison of macronutrient, sodium, and alcohol intake against recommendations for the total 

group of educators and by gender 

 Male 

(n=5) 

Female 

(n=59) 

Total group 

(n=64) 

 n (%) n (%) n (%) 

Protein <10%E or > 35%Ea,i 0 (0) 2 (3) 2 (3) 

Total fat > 35 %Ea,i 1 (20) 39 (66)* 40 (63) 

Saturated fat ≥ 10%Eb,j 5 (100) 54 (92) 59 (92) 

Saturated fat ≥ 7 %Ec,k 5 (100) 57 (97) 62 (97) 

Trans-fat ≥ 1 %Eb,j 2 (40) 18 (31) 20 (31) 

Polyunsaturated fat <6%E or >11%Ea,i 2 (40) 32 (54) 37 (58) 

Carbohydrate < 45 %Ed 2 (40) 44 (75) 46 (72) 

Carbohydrate > 65 %Ea 0 (0) 0 (0) 0 (0) 

Dietary fibre < 38 g (males); < 25 g (females)e 5 (100) 55 (93) 60 (94) 

Free sugars ≥ 10%Eb,l 2 (40) 15 (25) 17 (27) 

Free sugars ≥ 5%Ef,m 4 (80) 37 (63) 41 (64) 

Sodium > 2000mgb,o 3 (60) 15 (25) 18 (28) 

Alcohol >2 units per day (males)g,n 

              >1 unit per day (females)g,n 

0 (0) 19 (32) 19 (30) 

aIs outside or above the upper limit of the Acceptable Macronutrient Distribution Range (AMDR). bExceeds WHO recommendation. cExceeds AHA 
recommendation. dFalls below lower limit of AMDR. eFalls below AI. fExceeds SACN recommendation. gExceeds South African food-based dietary 
guideline definition for moderate alcohol consumption. Note: alcohol intake in grams was converted to units through the following conversion: 1 
unit of alcohol = 8 grams of pure alcohol. References: iFood and Nutrition Board, IOM (2002/2005); jFAO (2010); kAHA (2017); lWHO (2015); 
mSACN (2015); nJacobs & Steyn (2013); oWHO (2003).  
*Pearson’s Chi-Square test p=0.042. There were no other significant differences between genders. 
 

3.4.4. Micronutrient intake   

Table 10 outlines the mean ± SD and median (IQR) intakes of ten vitamins and seven minerals amongst 

the total group and for male and female educators. Table 11 presents the percentage of the total group of 

educators and by gender that had intake below the DRI (EAR or AI). 

Median riboflavin, vitamin B6, zinc and iron intakes were significantly lower among females than males. 

There were no other significant differences between genders and the micronutrients presented in Table 

10.  
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Table 10.  Mean ± SD and median (IQR) micronutrient intakesa of the total group of educators and by gender 

 Male (n=5) Female (n=59) Total group (n=64) 

 Mean ± SD Median (IQR) Mean ± SD Median (IQR) Mean ± SD Median (IQR) 

Vitamins 

Vitamin A (µg) 1727 ± 2220 464 (348; 3738) 980 ± 926 657 (379; 1229) 1039 ± 1069 646 (380; 1240) 

Vitamin E (mg) 11.3 ± 7.1 13.6 (4.2; 17.1) 9.1 ± 5.2 7.8 (5.4; 11.8) 9.3 ± 5.3 7.9 (5.5; 12.6) 

Vitamin C (mg) 64.4 ± 49.3 57.0 (18.0; 114.6) 87.7 ± 90.1 61.0 (32.9; 118.0) 85.9 ± 87.6 59.7 (31.8; 117.5) 

Thiamine (mg) 1.3 ± 0.4 1.4 (0.9; 1.7) 1.0 ± 0.4 0.9 (0.7; 1.2) 2.7 ± 13.8 0.9 (0.7; 1.3) 

Riboflavin (mg) 1.9 ± 0.9 1.5 (1.4; 2.6) 1.3 ± 0.6 1.2 (0.8; 1.5)* 1.3 ± 0.7 1.3 (0.9; 1.5) 

Niacin (mg) 23.1 ± 11.5 19.0 (13.8; 34.4) 16.7 ± 6.8 15.9 (12.6; 20.3) 17.2 ± 7.3 16.2 (12.6; 21.1) 

Vitamin B6 (mg) 2.8 ± 1.7 2.3 (1.5; 4.3) 1.4 ± 0.7 1.1 (1.0; 1.7)* 1.5 ± 0.9 1.2 (1.0; 1.8) 

Folate (µg) 288 ± 144 215 (175; 437) 184 ± 122 161 (122; 217) 192 ± 126 170 (122; 217) 

Vitamin B12 (µg) 4.7 ± 1.9 5.3 (2.8; 6.3) 3.6 ± 2.8 3.1 (2.3; 4.2) 3.7 ± 2.8 3.2 (2.3; 4.3) 

Vitamin D (µg) 1.4 ± 0.6 1.0 (1.0; 2.0) 1.0 ± 0.0 1.0 (1.0; 1.0) 1.3 ± 0.5 1.0 (1.0; 2.0) 

Minerals 

 Calcium (mg) 699 ± 355 645 (377; 1049) 641 ± 315 643 (415; 840) 646 ± 316 644 (416; 867) 

Phosphorus (mg) 1264 ± 273 1285 (1047; 1471) 1009 ± 355 962 (786; 1259) 1029 ± 354 1015 (797; 1284) 

Zinc (mg) 14.2 ± 5.6 13.6 (10.0; 18.7) 7.8 ± 2.8 7.5 (6.1; 8.8)* 11.6 ± 28.4 7.6 (6.2; 9.8) 

Iron (mg) 15.1 ± 5.9 15.8 (9.8; 20.1) 9.9 ± 5.0 8.6 (6.9; 11.3)* 10.3 ± 5.2 8.6 (7.2; 12.4) 

Magnesium (mg) 289 ± 53 302 (241; 329) 246 ± 104 223 (185; 206) 249 ± 101 236 (189; 301) 

Sodiumb (mg) 1797 ± 873 2057 (889; 2575) 1621 ± 803 1502 (1079; 2017) 1634 ± 802 1531 (1061; 2048) 

Potassium (mg) 2280 ± 635 2267 (1734; 2832) 2184 ± 767 2175 (1624; 2638) 2191 ± 754 2193 (1625; 2596) 

Abbreviations: IQR=Interquartile Range; SD=Standard Deviation. aBased on food intake only, as none of the educators reported the use of micronutrient supplements. bDiscretionary sodium intake was not measured. 
As a result of this, the values shown here are likely to be lower than actual intake. The mean ± SD is presented in italics if the data was normally distributed with the median (IQR) not in italics or vice versa if the data 
was non-normally distributed (Shapiro-Wilk test). 
*Mann-Whitney U-test, riboflavin: p=0.045, vitamin B6: p=0.012, zinc: p=0.003, and iron: p=0.039. There were no other significant differences for micronutrient intakes between genders.  
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For the total group, half or more of the educators did not meet the EAR for the following nutrients: 

potassium: 100%, vitamin D: 97%, folate: 92%, vitamin E: 73%, calcium: 70%, magnesium: 66%, vitamin 

C: 50% and sodium: 50%. As mentioned previously, the sodium values do not reflect the sodium intake 

from the discretionary use of salt and therefore are likely to be lower than actual intakes. 

The only significant differences between male and female educators were for folate and vitamin D, where 

a significantly higher percentage of female educators did not meet the EAR for folate and the EAR for 

vitamin D. 

Table 11. Number and percentage of the total group of educators and by gender* with micronutrient intake 

below the Dietary Reference Intakes 

 Male 

(n=5) 

Male DRI Female 

(n=59) 

Female DRI Total group 

(n=64) 

 n (%)  n (%)  n (%) 

Vitamins      

Vitamin A 3 (60) EAR = 625 μga 21 (36) EAR = 500 μga 24 (38) 

Vitamin E 2 (40) EAR = 12 mgb 45 (76) EAR = 12 mgb 47 (73) 

Vitamin C 3 (60) EAR = 75 mgb 29 (49) EAR = 60 mgb 32 (50) 

Thiamine 1 (20) EAR = 1.0 mgc 28 (48) EAR = 0.9 mgc 29 (45) 

Riboflavin 0 (0) EAR = 1.1 mgc 18 (31) EAR = 0.9 mgc 18 (28) 

Niacin 1 (20) EAR = 12 mgc 9 (15) EAR = 11 mgc 10 (16) 

Vitamin  B6 0 (0) EAR = 1.1 mgc 16 (27) EAR = 1.1 mgc 16 (25) 

Folate 3 (60) EAR = 320 μgc 56 (95)** EAR = 320 μgc 59 (92) 

Vitamin B12 1 (20) EAR = 2.0 μgc 11 (19) EAR = 2.0 μgc 12 (19) 

Vitamin D 3 (60) EAR = 10 μgf 59 (100)** EAR = 10 μgf 62 (97) 

Minerals      

Calcium 3 (60) EAR = 800 mgf 42 (71) EAR = 800 mgf 45 (70) 

Phosphorus 0 (0) EAR = 580 mgd 6 (10) EAR = 580 mgd 6 (9) 

Zinc 1 (20) EAR = 9.4 mga 19 (32) EAR = 6.8 mga 20 (31) 

Iron 0 (0) EAR = 6.0 mga 24 (41) EAR = 8.1 mga 24 (38) 

Magnesium 5 (100) EAR = 350 mgd 37 (63) EAR = 265 mgd 42 (66) 

Sodiumg 2 (40) AI = 1500 mge 30 (51) AI = 1500 mge 32 (50) 

Potassium 5 (100) AI = 4700 mge 59 (100) AI = 4700 mge 64 (100) 

Abbreviations: AI=Adequate Intake; DRI=Dietary Reference Intake; EAR=Estimated Average Requirement. gDiscretionary sodium intake was not 
measured. As a result of this, the number of those with intakes below the DRI are likely to be lower than shown here. References: aFood and 
Nutrition Board, IOM (2001); bFood and Nutrition Board, IOM (2000); cFood and Nutrition Board, IOM (1998); dFood and Nutrition Board, IOM 
(1997); eFood and Nutrition Board, IOM (2005); fDRIs for Calcium and Vitamin D, IOM (2011).  
*Pearson’s Chi-Square test, folate: p=0.005, vitamin D: p=<0.001.There were no other significant differences for micronutrient intake below the 
DRI between genders. 

 

It should be noted that none of the educators had recorded the use of micronutrient supplements in their 

food records and so the intakes represented here are from food sources alone.  
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Micronutrient intake from fortification of bread flour was estimated from the median intake of 65g brown or 

whole wheat bread/rolls and 50g white bread/rolls in the total group of educators in this study and equated 

to the following: vitamin A (45.5µg; 35.0µg), thiamine (0.3mg; 0.2mg), riboflavin (0.1mg, 0.1mg), niacin 

(2.9mg; 2.2mg), vitamin B6 (0.2mg; 0.2mg), folic acid (48.1mg; 37.0mg), iron (2.3mg; 1.8mg) and zinc 

(1.3mg; 1.0mg) (DOH, 2003;  UNICEF, 2014).  

3.4.5. Dietary diversity and food variety scores 

The most commonly consumed food groups were dairy products, grains, roots and tubers and 

meat/poultry/fish, with 92% of educators consuming dairy products and 91% of educators consuming the 

other two groups (n=64). Eighty-four percent of educators consumed fats and oils. Other fruits and 

vegetables (other than those that are vitamin A-rich) were consumed by 81% and 71% respectively. The 

least consumed groups were legumes/nuts/seeds, eggs and vitamin A-rich fruit and vegetables, with 19%, 

30% and 36% of educators consuming foods from these groups respectively. Male educators (80%) were 

significantly more likely than females (32%) to have consumed vitamin A-rich fruit and vegetables 

(Pearson’s Chi-Square test p=0.032).  

None of the educators had a DDS <4, which is regarded as the cut-off for poor dietary diversity (Steyn et 

al., 2006), as shown in Table 12. The participants consumed an average variety of 13 food items, as shown 

by a mean ± SD FVS of 13.4 ± 4.5 (Table 12). There were no significant differences between genders for 

the DDS and FVS.  

Table 12. Mean ± SD and median (IQR) dietary diversity and food variety scores  

of the total group of educators*  
 

Total group 

(n=64) 

Dietary Diversity Score  

Mean DDS ± SD 6.1 ± 1.2 

Median DDS (IQR) 6.0 (5.0; 7.0) 

% < 4 groups 0 (0) 

Food Variety Score  

Mean FVS ± SD 13.4 ± 4.5 

Median FVS (IQR) 12.5 (10.0; 17.0) 

Abbreviations: DDS=Dietary Diversity Score; SD=Standard Deviation; IQR=Interquartile Range; FVS=Food  
Variety Score.The mean ± SD is presented in italics if the data was normally distributed with the median (IQR)  
not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 
*There was no significant difference between genders (Mann-Whitney U-test). 
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3.4.6. Commonly consumed foods 

The most commonly consumed food items amongst educators in this study are listed in Table 13.  

Coffee was the most commonly consumed item among these educators. Consumers (80%) had it  between 

once and twice a day and the median  portion size consumed was 250g, which is approximately the amount 

contained in a standard coffee mug (Steyn & Senekal, 2004). Rooibos/herbal tea consumers (33%) had it 

once a day and Ceylon tea drinkers (30%) had it between once and twice a day; the median portion size 

for both types of tea was 250g. 

Brown or whole wheat bread/rolls was the most commonly consumed starch. Consumers (69%) had it five 

times a week and the median portion size consumed was 65g, which is the equivalent of two medium 

slices of whole wheat bread (Steyn & Senekal, 2004). Consumers (47%) of high fibre breakfast cereal had 

it five times a week and the median portion size consumed was 50g, which is approximately equivalent to 

half a shallow bowl of ‘Hi-Fibre’ cereal (45g)(Steyn & Senekal, 2004). Consumers of white bread/rolls 

(39%) had it twice a week and the median portion size (50g) consumed equates approximately to two 

medium slices of white bread (60g) or one roll (bun) (50g)(Steyn & Senekal, 2004). Pasta dish consumers 

(38%) had it twice a week and the median portion size consumed (170g) equates to approximately 1 cup 

(180g). Rice consumers (33%) also had it twice a week and the median portion size was 65g (½ cup) 

(Steyn & Senekal, 2004). 

Chicken was the most commonly consumed flesh food. Consumers (64%) had it twice a week and the 

median portion size consumed was 120g, which is equivalent to one medium chicken breast (125g) or the 

size of four matchboxes (Steyn & Senekal, 2004). Beef consumers (50%) had it twice a week and the 

median portion size consumed was 100g, a piece slightly larger than three matchboxes (Steyn & Senekal, 

2004). Egg consumers (44%) had it twice a week and the median portion size consumed of 90g equates 

to two medium eggs (medium egg = 45g)(Senekal & Steyn, 2004). Pork, bacon and ham consumers (28%, 

28% and 20% respectively) had it twice a week and consumed a median portion of pork of 87g (size of 

three matchboxes), a median portion of bacon of 20g (two rashers) and a median portion of ham of 30g 

(two 2mm thick slices)(Steyn & Senekal, 2004). Fish consumers (canned tuna only)(19%) had it twice a 

week and the median portion size was 80g (two heaped tablespoons)(Steyn & Senekal, 2004). 
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Full cream milk consumers (53%) had it twice a day and the median portion size consumed was 68g, thus 

approximately a quarter of a mug (62.5g) (Steyn & Senekal, 2004). Full fat cheese consumers (63%) had 

it five times a week and the median portion size consumed was 30g, thus a piece the size of one match 

box (Steyn & Senekal, 2004). Low fat yoghurt consumers (41%) had it twice a week and the median portion 

size was of 125g or half a mug (Steyn & Senekal, 2004). Low fat milk consumers had it approximately 

once a week and the median portion size was 49g or a quarter of a tea/coffee cup (45g)(Steyn & Senekal, 

2004). 

French salad was the most commonly consumed vegetable item. Consumers ate it five times a week and 

the median portion size consumed was 100g, which equates to almost 3 cups (1 cup = 35g)(United States 

Department of Agriculture, 2021). Mixed vegetables (frozen and boiled, such as carrot, corn, peas, and 

green beans) were the most commonly consumed cooked vegetables. Consumers (28%) had it twice a 

week and the median portion size of 100g equates to around ¾ of a cup (112.5g)(Steyn & Senekal, 2004). 

Consumers of fresh tomato (28%) had it twice a week and the median portion size was 40g which is 

equivalent to half a small tomato (80g)(Steyn & Senekal, 2004). Consumers of cooked carrots (20%) had 

it twice a week and the median portion size was 30g, which is just less than a ¼ cup (40g). 

Commonly consumed whole fruits were apples and bananas. Apple consumers (42%) had it twice a week 

and banana consumers (42%) had it five times a week. The median portion size of apple was 120g, which 

is approximately equivalent to a medium apple (150g), and banana was 90g, which is approximately 

equivalent to a large banana (100g)(Steyn & Senekal, 2004). Avocado consumers (30%) had it five times 

a week and the median portion size was 60g, which equates to almost half a medium avocado pear 

(72g)(Steyn & Senekal, 2004). Consumers of fruit juice (17%) had it twice a week with the median portion 

size being 250g, which is equivalent to a full big glass (Steyn & Senekal, 2004). 

Sugar consumers (48%) used it between once and twice a day and the median portion size they used was 

6g, thus equivalent to a heaped teaspoon (Steyn & Senekal, 2004). Chocolate consumers (47%) ate it 

twice a week and the median  portion size consumed was 50g, which is equivalent to almost two thirds of 

an 80g slab of chocolate. 
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Butter consumers (39%) had it twice a week and the median portion size was 10g (two level 

teaspoons)(Steyn & Senekal, 2004). Wine was consumed almost daily, and the median portion size was 

180g, which is almost equivalent to ¾ of a full big wine glass (250g)(Steyn & Senekal, 2004). 

The only significant differences between male and female educators were for the number of times that 

brown/wholewheat bread/rolls were consumed per day, as well as the amount consumed, the amount of 

mixed vegetables that were consumed per day and the portion of mixed vegetables consumed at one time 

(not shown in a table). Male educators consumed brown/wholewheat bread/rolls more often and in higher 

amounts per day than female educators did. Male educators also consumed higher amounts of mixed 

vegetables per day and in greater portions than female educators did. There were no other significant 

differences between genders and the amount, frequency and portion sizes of foods commonly consumed 

by the educators. 
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Table 13. Foods most commonly consumed by the total group of educators*  

Food and beverage items 

% Educators 

eating the food or 

beveragea (n=64) 

Amount of the food or beverage 

consumed per day (g per 

capita)b 

Number of times the food or 

beverage was consumed per day 

by those that consumed itc 

Portion size of the food or beverage 

consumed at one time by those that 

consumed it (g)d 

 n (%) Mean ± SD Median (IQR) Mean ± SD Median IQR) Mean ± SD Median (IQR) 

1. Coffee 51 (80) 277 ± 209 259 (71; 417) 1.5 ± 0.8 1.3 (1.0; 2.0) 231 ± 35 250 (208; 250) 

2. Brown/whole wheat bread/rolls 44 (69) 41 ± 51 33 (0; 52)* 0.8 ± 0.6 0.7 (0.3; 1.0)* 74 ± 41 65 (41; 100) 

3. Chicken (cooked white meat) 41 (64) 39 ± 40 32 (0; 67) 0.5 ± 0.3 0.3 (0.3; 0.7) 120 ± 44 120 (88; 135) 

4. Full fat cheese 40 (63) 14 ± 15 10 (0; 25) 0.7 ± 0.4 0.7 (0.3; 1.0) 38 ± 19 30 (30; 40) 

5. Full cream milk 34 (53) 73 ± 102 20 (0; 127) 1.9 ± 1.1 1.9 (1.2; 2.7) 81 ± 61 68 (47; 93) 

6. Salad (French with lettuce, tomato, 

cucumber, no dressing) 

34 (53) 42 ± 52 31 (0; 80) 0.7 ± 0.4 0.7 (0.3; 1.0) 109 ± 35 100 (85; 130) 

7. Beef (mince/fillet/rump/sirloin) 32 (50) 27 ± 35 3 (0; 47) 0.4 ± 0.3 0.3 (0.3; 0.6) 123 ± 63 100 (71; 181) 

8. Sugar 31 (48) 5 ± 6 0 (0; 8) 1.7 ± 1.1 1.3 (1.0; 2.3) 7 ± 4 6 (4; 8) 

9. Chocolate 30 (47) 12 ± 18 0 (0; 19) 0.5 ± 0.3 0.3 (0.3; 0.7) 55 ± 24 50 (38; 76) 

10. High fibre breakfast cerealse 30 (47) 24 ± 44 0 (0; 33) 0.7 ± 0.5 0.7 (0.3; 1.0) 71 ± 60 50 (40; 69) 

11. Egg (boiled/poached/scrambled) 28 (44) 19 ± 39 0 (0; 30) 0.5 ± 0.5 0.3 (0.3; 0.7) 78 ± 38 90 (46; 90) 

12. Apple 27 (42) 26 ± 36 0 (0; 50) 0.5 ± 0.4 0.3 (0.3; 0.7) 123 ± 32 120 (120; 150) 

13. Banana  27 (42) 20 ± 28 0 (0; 33) 0.6 ± 0.3 0.7 (0.3; 0.7) 84 ± 37 90 (50; 100) 

14. Low fat yoghurt (plain/ sweetened) 26 (41) 29 ± 44 0 (0; 53) 0.6 ± 0.3 0.3 (0.3; 0.7) 140 ± 57 125 (100; 190) 

15. Butter 25 (39) 2 ± 5 0 (0; 3) 0.5 ± 0.3 0.3 (0.3; 0.7) 10 ± 4 10 (5; 13) 

16. White bread/rolls 25 (39) 14 ± 29 0 (0; 19) 0.5 ± 0.4 0.3 (0.3; 0.7) 65 ± 28 50 (50; 94) 

17. Low fat milk 24 (38) 42 ± 72 0 (0; 82) 2.0 ± 1.4 1.9 (1.0; 2.7) 75 ± 66 49 (33; 97) 
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18. Pasta dishes 24 (38) 25 ± 40 0 (0; 48) 0.4 ± 0.2 0.3 (0.3; 0.3) 160 ± 75 170 (94; 200) 

19. Wine (red/white/rosé/sparkling) 22 (34) 60 ± 108 0 (0; 117) 0.8 ± 0.5 0.7 (0.3; 1.3) 223 ± 112 180 (120; 309) 

20. Rice (white/brown) 21 (33) 15 ± 47 0 (0; 20) 0.6 ± 0.5 0.3 (0.3; 0.7) 70 ± 37 65 (60; 68) 

21. Rooibos/herbal tea 21 (33) 130 ± 336 0 (0; 166) 1.4 ± 1.1 1.0 (0.7; 1.9) 243 ± 71 250 (190; 250) 

22. Avocado 19 (30) 12 ± 24 0 (0; 12) 0.6 ± 0.4 0.7 (0.3; 0.7) 60 ± 30 60 (38; 72) 

23. Ceylon tea  19 (30) 141 ± 270 0 (0; 215) 2.2 ± 1.4 1.7 (1.0; 2.7) 232 ± 61 250 (193; 250) 

24. Bacon  18 (28) 3 ± 9 0 (0; 3) 0.3 ± 0.1 0.3 (0.3; 0.3) 29 ± 46 20 (10; 23) 

25. Mixed vegetables (frozen and boiled, 

such as carrot, corn, peas, green beans) 

18 (28) 14 ± 28 0 (0; 19)* 0.4 ± 0.2 0.3 (0.3; 0.3) 124 ± 69 100 (79; 163)* 

26. Peanut butter 18 (28) 2 ± 5 0 (0; 2) 0.2 ± 0.3 0.0 (0.0; 0.3) 16 ± 16 10 (9; 16) 

27. Pork (chops/ribs/loin) 18 (28) 12 ± 23 0 (0; 20) 0.4 ± 0.2 0.3 (0.3; 0.4) 102 ± 51 87 (60; 122) 

28. Tomato (fresh) 17 (27) 8 ± 21 0 (0; 2) 0.5 ± 0.3 0.3 (0.3; 0.7) 48 ± 36 40 (18; 75) 

29. Tree nuts 

(mixed/almond/cashew/walnuts) 

17 (27) 4 ± 10 0 (0; 3) 0.4 ± 0.2 0.3 (0.3; 0.5) 38 ± 28 40 (13; 50) 

30. Carrot (raw/boiled) 13 (20) 4 ± 11 0 (0; 0) 0.4 ± 0.2 0.3 (0.3; 0.5) 51 ± 42 30 (28; 60) 

31. Ham (cold meat, sliced) 13 (20) 3 ± 7 0 (0; 0) 0.4 ± 0.2 0.3 (0.3; 0.3) 32 ± 17 30 (20; 45) 

32. Tuna (canned in brine)  12 (19) 7 ± 16 0 (0; 0) 0.4 ± 0.2 0.3 (0.3; 0.3) 87 ± 48 80 (50; 113) 

33. Fruit juice (orange/mixed/apple/mango) 11 (17) 18 ± 45 0 (0; 0) 0.5 ± 0.3 0.3 (0.3; 0.7) 206 ± 56 250 (125; 250) 

Abbreviations: IQR=Interquartile Range; SD=Standard Deviation. aPercentage of educators that consumed the food or beverage at least once over the three days captured by three-day food records. bAmount of the 
food or beverage that was consumed per day by all educators (per capita intake). cNumber of times the food or beverage was consumed over three days by the educators that consumed it. dPortion size of the food 
or beverage that was consumed at one time by the educators that consumed it. eIncludes breakfast cereals with ≥6g dietary fibre per 100g. The mean ± SD is presented in italics if the data was normally distributed 
with the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 
*Mann-Whitney U-test, amount of brown/whole wheat bread/rolls consumed per day by those that consumed it: p=0.030; number of times brown/whole wheat bread/rolls were consumed per day by those that 
consumed it: p=0.015; amount of mixed vegetables consumed per day by those that consumed it: p=0.033, portion size of mixed vegetables consumed by those that consumed it: p=0.023. There were no other 
significant differences between genders for the amount, frequency and portion sizes of foods commonly consumed by the educators. 
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3.4.7. Dietary pattern 

The average intake (g/day) of different categories of foods is presented in Table 14. 

Median (IQR) intakes of high fibre, minimally processed carbohydrate foods were higher than low 

fibre/refined carbohydrate foods (76 (46; 139)g/day vs. 52 (25; 113)g/day). Fruit and vegetable intakes 

were low (median (IQR): 200 (116; 296)g/day).  

Intake of lean meat was low in comparison to high fat meat sources, with almost twice as much high fat 

meat being consumed as low fat sources. Median (IQR) intake of lean meat was 0 (0; 50)g/day vs. 60 (26; 

103)g/day for high fat meat. Intake of legumes, nuts and seeds, and fish and seafood were low (median 

(IQR): 0 (0; 0)g/day; 0 (0; 7)g/day; 0 (0; 30)g/day respectively). All types of seafood were grouped for this 

purpose and included grilled calamari, light meat tinned tuna, low fat fish, salmon, and trout. Median (IQR) 

intake of low fat dairy was 42 (0; 128)g/day and high fat dairy was 45 (17; 175)g/day.    

Saturated fat intake through the intake of high fat, high fat and salt foods, and fats and oils high in these 

fats was higher than the intake of foods rich in fats and oils higher in unsaturated fats (median (IQR) intake: 

saturated: 40 (7; 79)g; polyunsaturated: 0 (0; 8)g; monounsaturated: 7 (0; 22)g/day).  

Median (IQR) sugar, high sugar food and SSB intakes were 77 (9; 167)g/day. Median (IQR) alcoholic 

beverage intakes were 0 (0; 120)g/day. 

There were no significant differences between genders for the different food categories (not shown in a 

table).  
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Table 14. Mean ± SD and median (IQR) intake (g/day) of food and beverage categories for educators for the total group of educators* 

 
Mean ± SD (g/day) Median (IQR) (g/day) 

High fibre/minimally processed carbohydrate foodsa 94 ± 68 76 (46; 139) 

Low fibre/refined carbohydrate foodsb 75 ± 72 52 (25; 113) 

Sugar and high sugar foods and beveragesc 135 ± 187 77 (9; 167) 

Fruit & vegetables 216 ± 126 200 (116; 296) 

Low fat dairyd 78 ± 97 42 (0; 128) 

High fat dairye 100 ± 116 45 (17; 175) 

Fish and seafoodf 16 ± 24 0 (0; 30) 

Lean meatg 33 ± 45 0 (0; 50) 

High fat meath 63 ± 48 60 (26; 103) 

Legumesi 1 ± 8 0 (0; 0) 

Nuts & seeds 6 ± 11 0 (0; 7) 

Other high fat/high fat and salt foods and fats and oils, saturatedj 56 ± 62 40 (7; 79) 

Fats and oils, polyunsaturatedk 5 ± 8 0 (0; 8) 

Fats and oils, monounsaturatedl 16 ± 24 7 (0; 22) 

Alcoholic beveragesm 86 ± 141 0 (0; 120) 

Abbreviations: SD=Standard Deviation; IQR=Interquartile Range. aBrown rice, bulgur wheat, corn on the cob, high fibre breads, crackers and breakfast cereals and mueslis (≥6g dietary fibre/100g), rolled oats, oat 
bran, potato baked with skin, sweet potato baked with skin. bLow fibre breads, breakfast cereals, couscous, crackers and pasta (<3g dietary fibre/100g), instant noodles, maize meal, muffins, potatoes without skin and 
or mashed, roti, rusks, short-grain white rice, wraps. cBaked confectionery (biscuits, cake, pancakes, tarts), fruit juices, non-alcoholic sugar-sweetened beverages (drinking chocolate, flavoured milk, malted milk drinks, 
sugar sweetened soft drinks, squashes), sugar (chutney, honey, jam, sugar, syrup), sugar confectionery (chocolate, ice-cream, sweets). dReduced fat cheeses, low fat/skim milk, low fat/fat free yoghurt. eFull fat 
cheeses, full cream milk, double cream/full cream yoghurt. fGrilled calamari, light meat tinned tuna, low fat fish, salmon, trout. gLean beef, chicken, pork. hBacon, biltong, boerewors, crumbed chicken/beef, lamb, lamb 
chops, pork chops/ribs, roast chicken, roast pork, various cold meats, various sausages. iBaked beans, lentils.  jButter, cream, cream-based dips, coconut oil, fried foods (calamari, chicken, egg, mushroom, onion, 
potato chips, prawns, samoosas, tomato, vetkoek), gravy, non-dairy creamer, savoury snacks (potato chips, popcorn, pretzels, savoury biscuits), other high fat foods (pizza, pies, sausage rolls, quiche). kMargarine, 
mayonnaise, salad dressing, sunflower oil. lAvocado, canola oil, hummus, olives, olive oil, peanut butter. mBeer, cocktails, spirits, wine. The mean ± SD is presented in italics if the data was normally distributed with 
the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 
*No significant difference between genders (Mann-Whitney U-test). 
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Table 15 summarises the dietary NCD risk factors of the educators by comparing their intake with optimal levels of intake of foods and nutrients identified in 

the diet-related analysis of the 2017 Global Burden of Disease Study data (GBD 2017 Diet Collaborators, 2019). For eleven of the risk factors that were 

measured as part of this study, educators’ mean or median intakes place them at risk for NCDs. 

Table 15. Dietary risk factors, their definitions and optimal levels of intake compared to intakes of educators  

Dietary risk factor Definition 
Optimal level of intake (optimal 

range of intake)a 

Mean ± SD or median (IQR) 

daily intake by total group of 

educatorsj 

Diet low in fruit 
Mean daily consumption of fruit (fresh, frozen, cooked, canned, 

or dried fruit, excluding fruit juices and salted or pickled fruits) 
250g (200-300) per day 87 (52; 169)g/day 

Diet low in vegetables 

Mean daily consumption of vegetables (fresh, frozen, cooked, 

canned, or dried vegetables, excluding legumes and salted or 

pickled vegetables, juices, nuts, seeds, and starchy vegetables 

such as potatoes or corn) 

360g (390-430) per day 86 (58; 145)g/day 

Diet low in legumes 
Mean daily consumption of legumes (fresh, frozen, cooked, 

canned, or dried legumes) 
60g (50-70) per day 0 (0;0)g/day 

Diet low in whole grains 

Mean daily consumption of whole grains (bran, germ, and 

endosperm in their natural proportion) from breakfast cereals, 

bread, rice, pasta, biscuits, muffins, tortillas, pancakes, and 

other sources) 

125g (100-150) per day 

Not measured. 

Educator intake of high 

fibre/minimally processed 

carbohydrate foodsb was 

76 (46; 139)g/day 

Diet low in nuts and seeds Mean daily consumption of nut and seed foods 21g (16-25) per day 0 (0; 7)g/day 

Diet low in milk 
Mean daily consumption of milk including skim, low fat, and full 

fat milk, excluding soya milk and other plant derivatives 
435g (350-520) per day 

Milk: 97 (40: 177)g /day 

Low fat dairyd: 42 (0; 128)g/day 

High fat dairye: 45 (17; 175)g/day 

Diet high in red meat 
Mean daily consumption of red meat (beef, pork, lamb, and goat, 

but excluding poultry, fish, eggs, and all processed meats) 
23g (18-27) per day 60 (25; 103)g/day 
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Diet high in processed meat 
Mean daily consumption of meat preserved by smoking, curing, 

salting, or addition of chemical preservatives 
2g (0-4) per day 7 (0; 30)g/day 

Diet high in sugar-sweetened beverages 

Mean daily consumption of beverages with ≥ 50 kcal per 226.8 

serving including carbonated beverages, sodas, energy drinks, 

fruit drinks, but excluding 100% fruit and vegetable juices 

3g (0-5) per day 0 (0; 83)g/day 

Diet low in fibre 
Mean daily intake of fibre from all sources including fruit, 

vegetables, grains, legumes and pulses 
24g (19-28) per day 15.9 ± 6.3g/day 

Diet low in calcium 
Mean daily intake of calcium from all sources, including milk, 

yoghurt and cheese 
1250mg (1000-1500) per day 646 ± 316mg/day 

Diet low in seafood omega-3 fatty acids 
Mean daily intake of eicosapentaenoic acid and 

docosahexaenoic acid (EPA and DHA) 
250mg (200-300) per day 

Not measured. 

All fish and seafoodc: 

0 (0; 31)g/day 

Low fat fish: 0 (0; 26)g/day 

Fatty fish: 0 (0; 0)g/day 

Diet low in polyunsaturated fatty acids 

Mean daily intake of omega-6 fatty acids from all sources, 

mainly liquid vegetable oils, including soybean oil, corn oil, and 

safflower oil 

11% (9-13) of total daily energy 
6.6 (5.2; 8.3) % of total daily 

energyf 

Diet high in trans-fatty acids 
Mean daily intake of trans-fat from all sources, mainly partially 

hydrogenated vegetable oils and ruminant products 
0.5% (0-1) of total daily energy 

0.7 (0.3; 1.0) % of total daily 

energyg 

Diet high in sodium 24-hour urinary sodium measured in grams per day 3g (1-5) per dayh 1.5 (1.1; 2.1)g/dayi 

Abbreviations: E=Energy; SD=Standard Deviation. aBased on a data representativeness index of 94.9% for all dietary risk factors, except for a diet high in processed meat and a diet high in trans-fatty acids where 
the data representativeness index was 36.9% for each of these risk factors and a diet high in sodium which had a data representativeness index of 26.2% based on a sodium intake of 1-5g per day. bWhole grain 
intake of educators was not measured specifically. High fibre, minimally processed carbohydrate foods may include whole grain (see glossary of terms for definition of whole grain). Foods included in this category 
were brown rice, bulgur wheat, corn on the cob, high fibre breads, crackers and breakfast cereals and mueslis (≥6g dietary fibre/100g), rolled oats, oat bran, potato baked with skin, sweet potato baked with skin. 
cMean daily intake of EPA and DHA intake was not measured for educators. Foods included in this category were grilled calamari, light meat tinned tuna, low fat fish, salmon, trout, which are not all sources of these 
essential fatty acids. dReduced fat cheeses were grouped with milk as follows: reduced fat cheeses, low fat/skim milk, low fat/fat free yoghurt. eFull fat cheeses were grouped with milk as follows: full cream milk, double 
cream/full cream yoghurt. fThe foods that contributed to PUFA intake were margarines made from vegetable oils, mayonnaise, salad dressings made from vegetable oils. gBased on data from 2002 SAFOODS  
database, which has the limitations mentioned previously. hThe 2017 GBD Collaborators indicated that the uncertainty in the evidence on the optimal level of sodium intake was based on 1-5g sodium per day and 
that a sodium intake was less than 2-3g per day was associated with the lowest level of blood pressure in RCTs and that 4-5g per day was associated with the lowest risk of CVD in observational studies. iNot based 
on 24-hour urinary sodium levels but 2002 SAFOODS data updated to reflect regulated sodium levels in applicable products and does not reflect discretionary sodium intake. jMedian (IQR) included when data was 
non-normally dtsributed and mean ± SD was included when data was normally distributed (Shapiro-Wilk test). Reference: GBD 2017 Diet Collaborators (2019). 
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3.5.    DISCUSSION 

This study set out to investigate the dietary risks of NCDs in educators employed in schools in the highest 

annual school fee-category. Results demonstrate that the educators’ intakes did not meet a number of key 

nutrient recommendations and that their diets, although varied, were mostly consistent with the ‘Western’ 

eating pattern that has been associated with an increased risk for NCDs (Popkin et al., 2012). Although a 

varied diet is associated with an increase in nutrient adequacy, consumption of more fat, sugar, salt, and 

refined foods means that the diet is no longer considered to be optimal, but rather disease-causing (WHO, 

2002). 

Most of the participants in this research were middle-aged females. Research conducted in the United 

States among seventh grade learners showed that middle-aged females were perceived to be more 

effective educators, owing to the fact that there were more female than male educators, that it may be a 

female-stereotyped profession and that middle-aged educators may have more experience than younger 

and more enthusiasm than older educators (Martin & Smith, 1990). More recently, a large survey of 

learners between the age of 8 and 16 years in Trinidad and Tobago, investigated various characteristics 

of what learners perceived to be a ‘good teacher’ (Jules & Kutnick, 2018). Among their findings, they found 

that there were differences between gender and age of the learners and their perceptions of whether a 

male or female educator was better. Older boys considered male teachers ideal and females and younger 

boys considered female educators to be ideal. The authors indicated that this preference may be related 

to several factors, including that younger children may perceive their educators in a similar way to their 

parents (nurturing role) but that older children’s perceptions of their educator are based on the quality of 

the relationship, teaching activities, orientation to student learning and means of controlling behaviour in 

the classroom (Jules & Kutnick, 2018). 

Only five of the participants in this study that completed food records were males, representing 8% of the 

sample. This is lower than expected, given that previous research has shown that 18.7% of educators 

were male in the highest annual school fee-category (du Toit, 2004). Reasons for this could be that the 

male educators were less interested in participating and possibly keeping a three-day food record than 

females were, that the book that was given as a token of appreciation after participation was more 
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appealing to females, or that the gender representation among educators have changed since the 

research being referred to was conducted. 

As educators participated voluntarily, the possibility that female educators were more interested in 

participating than males may be applicable, given that it has been found that more women seek health 

care than men do in both rural and urban communities in the North West province of South Africa, which 

the authors indicated could be attributed to women having a better knowledge of their health and that they 

monitor the health of others, as well as their own (van der Hoeven et al., 2012). The main reason for 

seeking health care in both rural and urban settings was because they were either ill or not feeling well, 

indicating that both males and females adopt a reactive approach to their health. Given that the current 

study could be viewed as screening for potential risks of future health issues and a proactive approach to 

health, this could also be a contributor to the low levels of participation in general in this study.  

The LSM level of the educators in this study reflect a high SES and thus are part of the minority in South 

Africa that have a high income relative to the majority in the country. They also had attained a high level 

of education. A systematic review found that lower socio-economic groups consumed less fruit, 

vegetables, fish, and fibre than higher socio-economic groups. Those in the higher socio-economic groups 

were found to consume more fat, salt, and processed foods (Allen et al., 2017), indicating that dietary risk 

factors for NCDs occur in both low and high socio-economic groups.  

The educators’ mean energy intakes were below the EERs for moderately active adults, which places 

those having lower energy intakes at lower risk for being overweight and obese, although no association 

between energy intake and BMI was found. When comparing the energy intake of the educators to the 

adult dietary intake studies that formed part of the review by Mchiza et al. (2015), the majority of mean 

energy intakes amongst males were below the applicable EER, except for the men in rural Kwa-Zulu Natal 

(Kolahdooz et al., 2013) and the men living in urban areas in the North West province (Wentzel-Viljoen & 

Kruger, 2010) who had higher intakes. This was also the case for females in these adult dietary intake 

studies, where the majority of mean energy intakes were below the applicable EER (Mchiza et al., 2015). 

The exceptions were the women in rural Kwa-Zulu Natal (Kolahdooz et al., 2013) and the women in urban 

areas in the North West province in 2005 and 2010 (Wentzel-Viljoen & Kruger, 2005 (unpublished data); 
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Wentzel-Viljoen & Kruger, 2010 (unpublished data)), as well as the women in rural areas in this province 

in 2010 (Wentzel-Viljoen & Kruger, 2010 (unpublished data)), who also had higher intakes. The energy 

intakes from these studies are shown alongside the energy intakes of the educators in this study in Figure 

1 in Appendix C.  

Consistent with the Western eating pattern (Popkin, 2012), animal source foods, such as chicken, full fat 

cheese, full cream milk and beef fell within the top ten most commonly consumed foods among these 

educators. Eggs were consumed by 30% of educators. It was found that their protein intake from animal 

sources was higher than from plant sources. The source of protein in the diet can be argued to be 

favourable or unfavourable for health based on protein quality, type, and quantity of fats they provide, as 

well as other nutrients they may contribute to the diet (Campbell, 2019; Mariotti, 2019). The South African 

food-based dietary guidelines make recommendations for both types of protein (Schönfeldt et al., 2013; 

Venter et al., 2013; Vorster et al., 2013). However, legumes (plant-based protein sources) were consumed 

by only 19% of educators in this study. The educators’ mean protein intakes were found to be higher than 

the dietary intake studies referred to, where the protein intakes ranged from 11.0% to 18.3%E (Mchiza et 

al., 2015)(Figure 2 in Appendix C). 

The educators’ diets were high in total fat and exceeded the recommendation for saturated fat, which 

places them at risk for CVD (FAO, 2010). The FAO has indicated that replacing saturated fat with 

polyunsaturated fat has been shown to decrease the risk of CVD and that replacing saturated fat with 

refined carbohydrates may increase the risk of CVD and promote the development of the metabolic 

syndrome (Jakobsen et al., 2009; FAO, 2010). Replacing carbohydrates with monounsaturated fat 

increases HDL cholesterol and replacing saturated fat with monounsaturated fat reduces LDL cholesterol. 

It is important to note that not all saturated fats have the same cholesterol-raising ability (Smuts & 

Wolmarans, 2013). While the educators’ median intakes of PUFAs were in the recommended range, 

almost 60% of them were outside the range. There is no DRI for monounsaturated fat intake, however 

these fats should make up the balance of fat intake when the recommendations for total, saturated and 

polyunsaturated fat have been met. Avocadoes were consumed by a third of the educators, contributing 

monounsaturated fats to their diets. Nuts and seeds, which are known to be good sources of unsaturated 

fats (Vannice & Rasmussen, 2014), and also contain other components such as protein, fibre, vitamins, 
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minerals, and bioactive compounds that are beneficial for health (Machado de Souza et al., 2017). The 

educators’ total fat intake as %E was higher in this study than the majority of dietary intake studies that 

formed part of the review conducted by Mchiza et al. (2015). The exception was that the Indian men in 

Kwa-Zulu Natal had higher intakes than the men in this study (Naicker, 2009)(Figure 3 in Appendix C).  

Trans-fats have been shown to increase risk for CVD (Stender et al., 2008) and the WHO has urged 

member countries to eliminate all industrially produced trans-fats from the food supply by 2030 (Thornton, 

2018; WHO; 2018). A third of the educators in this study had trans-fat intake above what has been 

recommended by the WHO (FAO, 2010). However, it needs to be borne in mind that the 2002 SAFOODS 

database, which requires an update, includes missing values, and does not take the trans-fat regulations 

into account (personal communication with J Chetty at the MRC, 2019). This result should therefore be 

interpreted with caution. The educators’ cholesterol intake was lower than the 300mg indicated by the 

South African food-based dietary guideline for cholesterol (Smuts & Wolmarans, 2013). However, the DRI 

for cholesterol is that intakes should be as low as possible while consuming a nutritionally adequate diet 

(IOM, 2006). The cholesterol intake of the educators could thus be further reduced, which would be 

promoted by the reduction of intake of animal-derived proteins. 

Many of the educators were following a lower carbohydrate diet, which differs from the other dietary intake 

studies mentioned (Mchiza et al., 2015), where the lowest carbohydrate intake was 47.0% among women 

and 49.9% among men in the study conducted by Naicker (2009). The rest of the studies showed intakes 

between 53.2% and 69.0% (Mchiza et al., 2015)(Figure 4 in Appendix C). The lower intake of carbohydrate 

by educators’ in this study contributed to a higher percentage contribution of fat and protein to total energy 

intake. Although the educators’ intake of minimally processed, higher fibre sources of carbohydrates was 

higher than the refined types, their fibre intakes were low. The low intake of dietary fibre is consistent with 

the dietary intake data available for adult South Africans (Nel et al., 2002; Wentzel-Viljoen et al., 2010; 

Mchiza et al., 2015). Low fibre intake has been associated with the metabolic syndrome and its risk factors, 

as well as both CVD and certain cancers in South Africa (Sekgala et al., 2018). In the dietary intake studies 

reviewed by Mchiza et al. (2015), only the women in Kwa-Zulu Natal (Kolahdooz et al., 2013), the men in 

urban areas in the North West Province in 2010, and the women in the same study (Wentzel-Viljoen et al., 

2010) had adequate fibre intakes (Figure 5 in Appendix C). 
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Excess sugar consumption has shown to be detrimental to health and therefore recommendations have 

been made by the WHO (WHO, 2015) and other bodies (SACN, 2015) to limit the intake of free sugars to 

less than 10% and even to less than 5% of total energy for further health benefits. It has been indicated 

that sugar may result in lower intake of nutrient-dense foods, may contribute to the development of obesity, 

type 2 diabetes and may play a role in the development of CVD (Temple & Steyn, 2013). The free sugar 

intakes of male educators in this study was lower than that indicated for males in the Mchiza et al. (2015) 

review, with the exception of men >50 years in Kwa-Zulu Natal (Kolahdooz et al., 2013) and men living in 

rural areas in the North West province in 2005 (Wentzel-Viljoen et al., 2005 (unpublished data)), who had 

lower intakes. Female educators in this study had lower free sugar intakes than indicated for females in 

the Mchiza et al. (2015) review (Figure 6 Appendix C). 

Adequate fruit and vegetable intake are associated with reduced risk of NCDs such as cancer, CVD, type 

2 diabetes, as well as associated risk factors such as obesity and adiposity (Naude, 2013). Mean fruit and 

vegetable intake among the educators was found to be just over half of the WHO recommendation of 

having at least 400g/day (equivalent to five portions of 80g each)(WHO, 2003). The low fruit and vegetable 

intake could also help explain the low fibre intakes. The most popular foods in this group were French 

salad, apples, and bananas (all from the ‘other’ vegetable group), with salad consumed by 53% of the 

educators. The finding of suboptimal fruit and vegetable intake is consistent with the rest of the population 

where a quarter (25.6%) of the participants in the SANHANES-1 had between 0 and 2, 45.3% had between 

3 and 4, and 29.1% had between 5 and 8 portions of fruit and vegetables per day (Shisana et al., 2013).  

A strong focus in NCD prevention is reducing excess intake of dietary energy, sugar, salt, and saturated 

fat, while ensuring adequate intake of other nutrients, which is equally important (Bruins et al., 2019). 

Vitamin and mineral deficiencies are linked to an increased risk for NCDs and their progression (Bruins et 

al., 2019). The educators in this study had high dietary diversity and food variety scores when compared 

to the national scores (Labadarios et al., 2011). The DDS has been shown to be a key indicator for the 

micronutrient adequacy of the diet specifically (FAO, 2016). High dietary diversity is generally associated 

with reduced risk of micronutrient deficiencies (Steyn et al., 2006). The micronutrient intakes of educators 

in this study were higher than the minimum mean intakes of South Africans reported in other studies 

(Mchiza et al., 2015). Micronutrient intakes of male educators were higher than the minimum but lower 
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than the maximum reported by Mchiza et al. (2015). This was also the case for female educators, with the 

exception of calcium where female educator intake was similar to the maximum reported mean value 

(Table 1 and Figures 7 to 10 in Appendix C). However, despite their varied diets and seemingly higher 

intake than the general population, 50% or more of the educators were consuming less than the EAR or 

AI of vitamin D, folate, vitamin C, vitamin E, calcium, magnesium, and potassium. None of the educators 

recorded the use of any micronutrient supplements (they were prompted to do so in their recording 

booklets). As supplement use, especially multi-vitamin and mineral, has been reported for adults in South 

African studies (Steele & Senekal, 2005; Senekal et al., 2019; Pillay & Pillay, 2019), this result must be 

interpreted with caution.   

The educators’ low potassium, folate, magnesium, and vitamin C levels can be ascribed to their low fruit 

and vegetable intake, but also to their low intake of legumes, nuts, and seeds in the case of magnesium 

(Nutrition Information Centre of the University of Stellenbosch (NICUS), 2013). Their low vitamin E intake 

could be due to their lower intake of plant-based oils, as well as wheat-containing wholegrain products as 

a result of their low carbohydrate intake (NICUS, 2013). Although fortified foods, such as brown bread and 

rolls and breakfast cereals, were among the most commonly consumed foods in this group, all of the 

shortfall nutrients listed with the exception of folate, do not form part of the mandatory fortification mix for 

bread (DOH, 2003) and may or may not form part of the fortification mixes added voluntarily to breakfast 

cereals by manufacturers. This means that the educators would need to be consuming sufficient amounts 

of good dietary sources (NICUS, 2013) of these nutrients to meet their requirements. 

The low dietary intake of vitamin D of educators is in keeping with recorded intakes among South Africans 

(Kolahdooz et al., 2013; Senekal et al., 2020). Only a few foods are high sources of vitamin D, including 

fatty fish and their oils (NICUS, 2013); the intake of these foods amongst this group was low. Vitamin D 

can be produced in the body when exposed to the UV rays in sunlight (Norval et al., 2016) and could have 

been a contributor to the vitamin D status of the educators. However, sunlight exposure was not measured 

as part of this study. Although South Africa has around 10 hours of sunshine per day in summer, there is 

approximately half as much in winter in the Western Cape (Cape Town) and 2 to 3 hours less in winter vs. 

the summer months in Gauteng (Pretoria), meaning that there are geographic and seasonal differences 

that may impact vitamin D formation in individuals, among others (Norval et al., 2016). According to Norval 
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et  al., (2016), more evidence is required to tailor public health messaging regarding sun exposure that 

allows for sufficient vitamin D production without harm amongst groups with different skin types, genetic 

variations, geographies, life stages, and lifestyles.  

It is well established that a high sodium intake contributes to hypertension and CVD (WHO, 2006). It has 

further been shown that a high dietary sodium to potassium ratio may lead to greater increases in blood 

pressure and hypertension with age (Ware et al., 2017). The median salt intakes of the educators were 

3.8g/day, excluding the discretionary use of salt. Based on this, only a third were exceeding the 

recommendation of <5g salt (<2000mg sodium) per day (WHO, 2003). However, it is likely that this is not 

an accurate reflection of their sodium intake due to the fact that discretionary salt intake was not measured. 

Existing data for South Africa indicates that around 40% of sodium intake is from the discretionary use of 

salt (Charlton et al., 2005). It can therefore be expected that median salt intakes are likely to be around 

5.3g/day, when taking this into consideration. It is possible that intakes are even higher, as the median 

salt intake among South Africans, in a subsample of the WHO Study on global AGEing and adult health 

(SAGE) Wave 2, was found to be 6.8g/day (Ware et al., 2017), with 69% of participants exceeding the 

WHO recommendation. Ware and colleagues found that salt intake was also greater in younger adults, 

and in those living in urban areas (Ware et al., 2017). None of the educators consumed sufficient 

potassium, which coupled with higher sodium intakes is a concern for the development of an elevated 

blood pressure and CVD. This is consistent with the research conducted by Ware et al. (2017) where it 

was found that 91% of participants had inadequate potassium intake. 

Socio-economic status and culture are well recognised determinants of food choices (Love et al., 2008). 

Educators from low socio-economic areas in South Africa were found to be predominantly making poor 

food choices (Seme et al., 2017). The six most frequently consumed foods were sugar, margarine/butter, 

dairy, cooked starches, white bread and fruit juice and a high-fat food choice and an energy-dense food 

choice was made between once and twice a day (Seme et al., 2017). Healthy food choices, such as fruit 

and vegetables, were made twice a day (Seme et al., 2017). Five of the fifteen most commonly consumed 

foods in this study of Caucasian educators teaching at independent schools were similar to those 

consumed by a sample of socio-economically disadvantaged black Africans in an urban area in South 

Africa (Tydeman-Edwards, 2012)(Table 2 in Appendix C). These foods were sugar, bread, chicken, full 
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cream milk and eggs while full fat cheese, salad, high fibre breakfast cereals, low fat yoghurt and butter 

were unique to the educators in this study. It is possible that the items that were unique to the educators 

in this study had more affordable alternatives and therefore less likely to be commonly consumed among 

lower SES groups. For example, the average monthly price of cereals was R42.28/500g and super maize 

meal was R12.72/kg in January 2021 (Statistics South Africa, 2021), indicating that maize meal is a more 

affordable option than other cereals. When comparing the average monthly price of the food items tracked 

by Statistics South Africa, cheese is among the top 12 most expensive items (Cheddar cheese was 

R115.78/900g and Gouda cheese was R115.93/900g in January 2021)(Statistics South Africa, 2021). 

There may also be a cultural aspect to the foods commonly consumed by different population groups, for 

example, the top 15 foods in the black African group included maize porridge as the top food, which forms 

part of their cultural dietary pattern (Tydeman-Edwards, 2012). 

Alcohol intake in a third of the educators, all being females, exceeded recommendations. The median 

intake of females and males was 0g per day. However, it may not be an accurate reflection of their actual 

intake as it has been shown that the true level of alcohol consumption is higher than has been found in 

nationally representative studies and that less than 20% of actual consumption in South Africa is reported 

(Probst et al., 2016). These authors suggested that this could be as a result of under-reporting, sampling 

missing heavy drinkers in these surveys, stigmatisation for various reasons or due to the drinking pattern 

(with heavy and non-routine drinking often being forgotten). Heavy drinking (60+ grams of alcohol for men 

and 40+ grams of alcohol for women) has been associated with an increased risk for hypertension and 

atrial fibrillation and therefore stroke (Zhang et al., 2014; Rehm et al., 2017), It has been shown that age-

standardised, alcohol-related mortality rates in South Africa are higher in lower SES groups, with 60% of 

the alcohol-related deaths in 2015 being amongst low SES groups and only 15% from high SES groups. 

This was attributed to higher consumption among current drinkers in these groups (Probst et al., 2018). 

The dietary pattern displayed by the educators is indicative of an advanced nutrition transition that has not 

yet reached the final stage (Popkin, 2002). Eleven of the thirteen measured dietary risk factors outlined by 

the Global 2017 Diet Collaborators (2019) were present among the educators who participated in this 

study. These eleven risk factors included: a diet low in fruit, low in vegetables, low in legumes, low in nuts 

and seeds, low in PUFAs, low in fibre, low in milk, low in calcium, high in red meat, high in processed 
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meat, high in trans-fats, noting that sodium intakes may have been under-reported, and wholegrain intake 

and seafood omega-3 fatty acid intake was not measured specifically. Globally, it was found that a diet 

high in sodium, whole grains, fruits, nuts and seeds and low in vegetables were the top nine dietary risk 

factors in descending order (Global 2017 Diet Collaborators, 2019).  

 

3.6. STRENGTHS AND LIMITATIONS 

The following limitations of this research need to be borne in mind: the sample was conveniently drawn 

and thus not representative of the target population. The sample included only a small number of males, 

although reflective of the profile of educators employed in independent schools in South Africa, namely 

that the majority of educators are females (du Toit, 2004), resulted in low statistical power for gender 

comparisons. The descriptive cross-sectional study design does not allow for causal inferences to be 

made. Dietary intake information was self-reported, which is subject to under- or overreporting of intake, 

and did not include the specific measurement of the intake of discretionary salt, wholegrain and omega 3 

fatty acids from seafood sources. Although wholegrain intake was not measured specifically, the intake of 

higher fibre carbohydrate sources was assessed, which are likely to be wholegrain carbohydrate sources 

in many instances. Educators may have omitted reporting on micronutrient supplement use. Although a 

space for this was included in the recording booklet, it was not emphasised in the guidelines for recording 

their intake. Like many other countries, the food composition databases used to analyse dietary intake are 

updated periodically and do not always reflect the current nutrient composition of foods. This was adjusted 

for where possible in the ways outlined in this article, however discrepancies still exist.  

The method of dietary assessment allowed for an in-depth analysis of intake, the fact that the information 

was captured at the time of intake (thereby reducing issues related to recalling intake correctly), included 

two weeks and one weekend day (allowing for a more representative view of usual intake due to possible 

changes in behaviour over weekend days) and was captured using a portion size estimation guide, were 

strengths of this research. Assessment of the portion sizes of consumers of particular foods only showed 

that these portions were in line with recommended servings (Vorster et al., 2013) and exchanges for people 
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living with diabetes (Franz et al., 1987). This research also offers insights into the dietary intake of a high 

socio-economic group in South Africa, which has not been researched before. 

 

3.7. CONCLUSIONS AND RECOMMENDATIONS 

Considering the limitations indicated for this study, it can be concluded that the educators teaching at 

independent schools in Gauteng had a high dietary risk for NCDs despite consuming a varied and diverse 

diet. Foods/food groups that seem to be specifically problematic were the low consumption of fruit, 

vegetables, legumes, the amount of red and processed meat, as well as the types of dairy products 

consumed (full cream/high fat). 

Although some of these poor food choices/dietary risks are similar to those documented for educators 

from lower socio-economic areas in the Western Cape, more expensive unhealthy food choices, such as  

full fat cheese, beef, butter and pork including bacon, may need specific attention in interventions targeted 

at those from higher socio-economic groups. Ultimately the aim would be for these educators to change 

their food choices to achieve a dietary pattern such as the Mediterranean diet, which is known to assist in 

reducing the occurrence of chronic diseases (Widmer et al., 2015), and is characterised by a high intake 

of vegetables, legumes, fruit, whole grains, nuts and olive oil, and also consists of moderate intake of fish, 

dairy and red wine, and a low intake of red meat and foods high in sugar (Bach-Faig et al., 2011), or the 

Dietary Approaches to Stop Hypertension (DASH) diet that is well known for its’ ability to lower systolic 

and diastolic blood pressure and is rich in fruit and vegetables, low fat dairy and low in total fat, saturated 

fat and sodium (Saneei et al., 2014).  

The dietary risk findings of this research should be confirmed in a representative sample of educators from 

independent schools in South Africa. The research should include a focus on the food environment of the 

educators employed at these schools to identify factors at the various levels of the socioecological model 

as set out by McLeroy et al. (1988) that would need to be addressed to facilitate recommended changes 

in their dietary behaviours. 
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Given the potential that improving diets has on health and to prevent disability and death, particularly in 

countries that have a socio-demographic profile similar to that of South Africa, dietary intake research 

should be a priority. There is also an opportunity to standardise the research so that it is comparable and 

can be conducted frequently, among all SES groups in South Africa, as part of a monitoring and 

surveillance programme. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



51 

 

3.8.    REFERENCES 

 

Abrahams, Z., Mchiza, Z., Steyn, N. P. 2011. Diet and mortality rates in Sub-Saharan Africa: Stages in the 
nutrition transition. BMC Public Health. 11: 801. DOI: https://doi.org/10.1186/1471-2458-11-801 

 
Allen, L., Williams, J., Townsend, N., Mikkelsen, B., Roberts, N., Foster, C., Wickramasinghe, K. 2017. 

Socioeconomic status and non-communicable disease behavioural risk factors in low-income and 
lower-middle-income countries: a systematic review. Lancet Glob. Health. 5 (3): 377-289. 

 
Bach-Faig, A., Berry, E. M., Lairon, D., Reguant, J., Trichpoulou, A., Dernini, S. et al. 2011. Mediterranean 

diet pyramid today. Science and cultural updates. Public Health Nutr. 14 (12AA); 2274-2284. DOI: 
https://doi-org.ezproxy.uct.ac.za/10.1017/S1368980011002515 

 
Beydoun, M. A., Wang, Y. 2008. Do nutrition knowledge and beliefs modify the association of socio-

economic factors and diet quality among US adults? Prev. Med. 46: 145-153. 
 
Bilici, S., Ayhan, B., Karabudak, E., Koksal, E. 2020. Factors Affecting Emtional Eating and Eating 

Palatable Foods in Adults. Nutr. Res. Pract. 14(1): 70-75. 
 
Bruins, M. J., Van Dael, P., Eggersdorfer, M. 2019. The role fo nutrients in reducing the risk of non-

communicable diseases during aging. Nutrients. 11(1): 85. DOI: https://dx-doi-
org.ezproxy.uct.ac.za/10.3390%2Fnu11010085 

 
Campbell, W. W. 2019. Animal-based and plant-based protein-rich foods and cardiovascular health: a 

complex conundrum. Am J. Clin. Nutr. 110(1): 8-9. DOI: https://dx-doi-
org.ezproxy.uct.ac.za/10.1093%2Fajcn%2Fnqz074 

 
Charlton. K. E., Steyn, K., Levitt, N. S., Zulu, J. V., Jonathan, D., Veldman, F. J. et al. 2005. Diet and blood 

pressure in South Africa: intake of foods containing sodium, potassium, calcium, and magnesium 
in three ethnic groups. Nutrition. 21:39-50. 

 
Claasen, N., Van der Hoeven, M., Covic, N. 2016. Food environments, health and nutrition in South Africa. 

Mapping the research and policy terrain. Working paper 24. Cape Town: PLAAS. University of the 
Western Cape and Centre of Excellence on Food Security. 

 
Dean, A.G., Sullivan, K.M., Soe, M.M. 2013. OpenEpi: Open Source Epidemiologic Statistics for Public 

Health, Version. Available: www.OpenEpi.com , updated 2013/04/06; accessed on 17th December 
2019. 

 
Department of Health. 2003. Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972), 

Regulations relating to the fortification of certain foodstuffs. (R.2003). 
 
Department of Health, Statistics South Africa, South African Medical Research Council, and ICF. 2007. 

South Africa Demographic and Health Survey 2003. Pretoria, South Africa, and Rockville, 
Maryland, USA. 

 
Department of Health. 2010. Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972), 

Regulations relating to the labelling and advertising of foodstuffs. 1 March 2010 (R.146). 
 
Department of Health. 2011. Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972), 

Regulations relating to trans-fat in foodstuffs. 17 February 2011 (R.127). 
 
Department of Health. 2013. Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972), 

Regulations relating to the reduction of sodium in certain foodstuffs and related matters. 20 March 
2013 (R.214). 

https://doi.org/10.1186/1471-2458-11-801
https://doi-org.ezproxy.uct.ac.za/10.1017/S1368980011002515
https://dx-doi-org.ezproxy.uct.ac.za/10.3390%2Fnu11010085
https://dx-doi-org.ezproxy.uct.ac.za/10.3390%2Fnu11010085
https://dx-doi-org.ezproxy.uct.ac.za/10.1093%2Fajcn%2Fnqz074
https://dx-doi-org.ezproxy.uct.ac.za/10.1093%2Fajcn%2Fnqz074
http://www.openepi.com/


52 

 

 
Department of Health, Statistics South Africa, South African Medical Research Council, and ICF. 2019. 

South Africa Demographic and Health Survey 2016. Pretoria, South Africa, and Rockville, 
Maryland, USA. 

 
De Villiers, A., Steyn, N.P., Draper, C., Fourie, J., Barkhuizen, G., Lombard, C.J., et al. 2012.  “HealthKick”: 

Formative assessment of the health environment in low-resource primary schools in the Western 
Cape Province of South Africa. BMC Public Health. 12(1): 794-99. Available: DOI: 
http://www.biomedcentral.com/1471-2458/12/794 

 
du Toit, J.L. 2004. Independent Schooling in Post-Apartheid South Africa. A Quantitative Overview. Human 

Resources Development Research Programme, Occasional Paper 1. Human Sciences Research 
Council Publishers. 21-24. Available: 
https://books.google.co.za/books?hl=en&lr=&id=xsX7CgF5A_cC&oi=fnd&pg=PA1&dq=socio+de
mographic+profile+of+educators+at+private+schools+in+gauteng+south+africa&ots=5L54I9e8q8
&sig=Yxmre-HDds-phmfTdPVlac88mJE&redir_esc=y#v=onepage&q&f=false; accessed on 17th 
December 2019.  

 
Food and Agriculture Organization. 2010. Fats and fatty acids in human nutrition: report of an expert 

consultation. FAO Food and Nutrition Paper 91. Rome: Food and Agriculture Organization of the 
United Nations. 

 
Food and Agriculture Organization. 2016. FAO and FHI 360. Minimum Dietary Diversity for Women: A 

Guide for Measurement. Rome: Food and Agriculture Organization of the United Nations. 
 
Franz, M.J., Barr, P., Holler, H., Powers, M.A., Wheeler, M.L., Wylie-Rosett, J. 1987. Exchange lists: 

revised 1986. J. Am. Diet. Assoc. 87:28-36. 
 
Global Burden of Disease 2017 Diet Collaborators. 2019. Health effects of dietary risks in 195 countries, 

1990-2017: as systematic analysis for the Global Burden of Disease Study 2017. Lancet. 393: 
1958-72. 

 
Gorely, T., Nevill, M. E., Morris, J. G., Stensel, D. J., Nevill, A. 2009. Effect of school-based intervention 

to promote healthy lifestyles in 7-11 year old children. Int. J. Behav. Nut. Phys. Act. 6:5. DOI: 
https://dx-doi-org.ezproxy.uct.ac.za/10.1186%2F1479-5868-6-5 

 
Haupt, P. 2017. The SAARF Universal Living Standards Measure (SU-LSM™). 12 Years of Continuous 

Development. Available: http://www.saarf.co.za/lsm/lsm-article.asp; accessed on 17th December 
2019. 

 
Hetherington, M. M., Blundell-Birtill, P., Caton, S. J., Cecil, J. E., Evans, C. E., Rolls, B. J. 2018. 

Understanding the science of portion control and the art of downsizing. Proc. Nutr. Soc. 77 (3): 
347-355. DOI: https://dx-doi-org.ezproxy.uct.ac.za/10.1017%2FS0029665118000435 

 
Hofmeyr, J. & Lee, S. 2004. Changing class. Education and social change in post-apartheid South Africa. 

Chapter 5: the new face of private schooling. Human Sciences Research Publishers. 143-159. 
 
Igumbor, E. U., Sanders, D., Puoane, T. R., Tsolekile, L., Schwarz, C., Purdy, C. et al. 2012. ‘Big Food’, 

the Consumer Food Environment, Health, and the Policy Response in South Africa. PloS Med. 
9(7): e1001253. DOI: 10.1371/journal.pmed.1001253 

 
Institute of Medicine. 2006. Dietary Reference Intakes: The Essential Guide to Nutrient Requirements. 

Washington, DC: The National Academies Press. DOI: https://doi.org/10.17226/11537 
 
Institute of Medicine. 2011. Dietary Reference Intakes for Calcium and Vitamin D. Washington, DC: The 

National Academies Press. DOI: https://doi.org/10.17226/13050 
 

http://www.biomedcentral.com/1471-2458/12/794
https://books.google.co.za/books?hl=en&lr=&id=xsX7CgF5A_cC&oi=fnd&pg=PA1&dq=socio+demographic+profile+of+educators+at+private+schools+in+gauteng+south+africa&ots=5L54I9e8q8&sig=Yxmre-HDds-phmfTdPVlac88mJE&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=xsX7CgF5A_cC&oi=fnd&pg=PA1&dq=socio+demographic+profile+of+educators+at+private+schools+in+gauteng+south+africa&ots=5L54I9e8q8&sig=Yxmre-HDds-phmfTdPVlac88mJE&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=xsX7CgF5A_cC&oi=fnd&pg=PA1&dq=socio+demographic+profile+of+educators+at+private+schools+in+gauteng+south+africa&ots=5L54I9e8q8&sig=Yxmre-HDds-phmfTdPVlac88mJE&redir_esc=y#v=onepage&q&f=false
https://dx-doi-org.ezproxy.uct.ac.za/10.1186%2F1479-5868-6-5
http://www.saarf.co.za/lsm/lsm-article.asp
https://dx-doi-org.ezproxy.uct.ac.za/10.1017%2FS0029665118000435
https://doi.org/10.17226/11537
https://doi.org/10.17226/13050


53 

 

Jaffer, N., Steyn, N. P., Peer, N. 2009. Dietary data from the Cardiovascular risk in black South Africans 
(CRIBSA) study conducted in 2009. University of Cape Town, Cape Town, South Africa. 
Unpublished data. 

 
Jacobs, L., Steyn, N.P. 2013. ‘If you drink alcohol, drink sensibly.’ Is this guideline still appropriate? S. Afr. 

J. Clin. Nutr. 26 (3) Suppl.: 114-119. 
 
Jules, V., Kutnick, P. 1997. Student perceptions of a good teacher: the gender perspective. Br. J. Educ. 

Psychol. 67: 497-511. 
 
Jura, M., Kozak, L. P. 2016. Obesity and related consequences to ageing. Age. 38 (1): 23. DOI: https://doi-

org.ezproxy.uct.ac.za/10.1007/s11357-016-9884-3 
 
Kibblewhite, R., Nettleton, A., McLean, R., Haszard, J., Fleming, E., Kruimer, D. et al. 2017. Nutrients. 

9:1292. DOI: https://doi.org/10.3390/nu9121292 
 
Kolahdooz, F., Spearing, K., Sharma, S. 2013. Dietary Adequacies Among South African Adults in Rural 

KwaZulu-Natal. PLoS One. 8(6):e67184. DOI: https://doi.org/10.1371/journal.pone.0067184 
 
Kroll, F., Swart, E. C., Annan, R. A., Thow, A. M., Neves, D., Apprey, C., Aduku, L. N. E. et al. 2019. 

Sustainability. 11: 3924. DOI: https://doi.org/10.3390/su11143924 
 
Labadarios, D., Steyn, N.P., Nel, J. 2011. How diverse is the diet of adult South Africans? Nutrition Journal, 

10: 33. Available: http://www.nutritionj.com/content/10/1/33 
 
Leng, G., Adan, R. A. H., Belot, M., Brunstrom, J. M., de Graaf, K., Dickson, S. L. et al. 2016. Conference 

on ‘New technology in nutrition research and practice’; Symposium 3: Novel strategies for 
behaviour changes. The determinants of food choice. Proc. Nutr. Soc. 76: 316-327. 

 
Machado de Souza, R. G., Machado Schincaglia, R. M., Pimentel, G. D., Mota, J. F. 2017. Nuts and human 

health outcomes: A systematic review. Nutrients. 9(12): 1311. DOI: https://dx-doi-
org.ezproxy.uct.ac.za/10.3390%2Fnu9121311 

 
Mariotti F. 2019. Aniaml and plant protein sources and cardiometabolic health. Adv. Nutr. 10(Suppl. 4): 

S351-366. DOI: https://dx-doi-org.ezproxy.uct.ac.za/10.1093%2Fadvances%2Fnmy110 
 
Martin, K.J., Smith, L. R. 1990. Effect of Teacher Age and Gender on Student Perception. ERIC Document 

Reproduction Service No. Ed. 347: 162. 
 
Mchiza, Z. J., Steyn, N.P., Hill, J. Kruger, A., Schönfeldt, Nel, J., Wentzel-Viljoen, E. 2015. A Review of 

Dietary Surveys in the Adult South African Population from 2000 to 2015. Nutrients. 7:8227-8250.  
 
Mchiza, R., Kalantarian, S., Wirojratana, P., et al. 2012. Estimating the global and regional burden of 

suboptimal nutrition on chronic disease: methods and inputs to the analysis. Eur. J. Clin. Nutr. 66: 
119–29. 

 
Mchiza, R., Shulkin, M.L., Peñalvo, J.L., et al. 2017. Etiologic effects and optimal intakes of foods and 

nutrients for risk of cardiovascular diseases and diabetes: systematic reviews and meta-analyses 
from the Nutrition and Chronic Diseases Expert Group (NutriCoDE). PLoS One; 12: e0175149.  

 
Medical Research Council. 2002. FoodFinder3 Dietary Analysis Software. Parow Valley, Cape Town: 

Medical Research Council.  
 
Naicker, A. 2009. The Prevalence of Selected Risk Markers for Non-Communicable Diseases and 

Associations with Lifestyle Behaviours in an Indian Community in KwaZulu Natal. Ph.D. Thesis, 
Potchefstroom Campus of the North-West University, Potchefstroom, South Africa. 

 

https://doi-org.ezproxy.uct.ac.za/10.1007/s11357-016-9884-3
https://doi-org.ezproxy.uct.ac.za/10.1007/s11357-016-9884-3
https://doi.org/10.3390/nu9121292
https://doi.org/10.1371/journal.pone.0067184
https://doi.org/10.3390/su11143924
http://www.nutritionj.com/content/10/1/33
https://dx-doi-org.ezproxy.uct.ac.za/10.3390%2Fnu9121311
https://dx-doi-org.ezproxy.uct.ac.za/10.3390%2Fnu9121311
https://dx-doi-org.ezproxy.uct.ac.za/10.1093%2Fadvances%2Fnmy110


54 

 

National Treasury (2017). Rates and Monetary Amounts and Amendment of Revenue Laws Act, 2017 (Act 
No. 14 of 2017). Schedule No. 1/ Part 7/ Section A: Health Promotion Levy on Sugary Beverages; 
Section A: Levy on Sugary Beverages. 14 December 2017 (No.41323). 

 
Nawrot, P., Jordan, S., Eastwood, J., Rotstein, J., Hugenholtz, A. et al. 2003. Effects of caffeine on human 

health. Food Addit. Contam. 20 (1): 1-30. DOI: https://doi.org/10.1080/0265203021000007840 

Nel, J.H. & Steyn, N.P. 2002. Report on South African food consumption studies undertaken amongst 
different population groups (1983-2000). Average intakes of foods most commonly consumed. 
Pretoria, South Africa.  

Nicklaus, S., Boggio, V., Chabanet C., Issanchou, S. 2004. A prospective study of food preferences in 
childhood. Food Qual. Prefer, 15 (7–8): 805-818. DOI: 
http://doi.org/10.1016/j.foodqual.2004.02.010 

 
Nicklaus, S. 2016. The Role of Food Experiences During Early Childhood in Food Pleasure Learning. 

Appetite.104:39. DOI: https://doi-org.ezproxy.uct.ac.za/10.1016/j.appet.2015.08.022 
 
Norton, K., Olds, T. 1996. Anthropometrica: a textbook of body measurement for sports and health 

courses. Sydney: University of New South Wales Press. 

Norval, M., Coussens A. K., Wilkinson, R. J., Bornman, L., Lucas, R. M., Wright, C. Y. 2016. Vitamin D 
Status and Its Consequences for Health in South Africa. Int. J. Environ. Res. Public Health. 13 (10): 
1019. DOI: https://doi.org/10.3390/ijerph13101019 

Nutrition Information Centre of the University of Stellenbosch (NICUS). 2013. Available: 
http://www.sun.ac.za/english/faculty/healthsciences/nicus/Pages/Carbohydrates.aspx 

Okeyo, A. P., Seekoe, E., De Villiers, A., Faber, M., Nel, J. H., Steyn, N. P. 2020. The Food and Nutrition 
Environment at Secondary Schools in the Eastern Cape, South Africa, as Reported by Learners. 
Int. J. Environ. Res. Public Health. 17: 4038. DOI: https://dx.doi.org/10.3390%2Fijerph17114038 

Oplatka, I. & Hemsley-Brown, J., 2004. The research on school marketing: Current issues and future 
directions', Journal of Educational Administration 42(3), 375-397. 
DOI:   http://dx.doi.org/10.1108/09578230410534685 

Pillay L. & Pillay K. 2019. Dietary supplement use among dietetics students at the University of KwaZulu-
Natal. Health SA. 24:1298. DOI: https://doi.org/10.4102/hsag.v24i0.1298 

Popkin, B.M. 2006. Global nutrition dynamics: the world is shifting rapidly toward a diet linked with 
noncommunicable diseases. Am J Clin Nutr. 84(2):289-298. DOI: 
https://doi.org/10.1093/ajcn/84.2.289 

Popkin, B.M., Adair, L.S., Wen Ng, S. 2012. Global Nutrition Transition and the Pandemic of Obesity in 
Developing Countries. Nutr. Rev. 70 (10):3-21. DOI:  https://doi-
org.ezproxy.uct.ac.za/10.1111/j.1753-4887.2011.00456.x 

Probst, C., Shuper, P. A., Rehm, J. 2016. Coverage of alcohol consumption by national surveys in South 
Africa. Addiction. 112 (4): 705-710. DOI: https://doi-org.ezproxy.uct.ac.za/10.1111/add.13692 

 
Probst, C., Parry, C. D. H., Wittchen, H., Rehm, J. 2018. The Socioeconomic Profile of Alcohol-Attributbale 

Mortality in South Africa: A Modelling Study. BMC Med. 16 (1): 97. DOI: https://doi-
org.ezproxy.uct.ac.za/10.1186/s12916-018-1080-0 

 
Reedy, J., Subar, A. F., George, S. M., Krebs-Smith, S. M. 2018. Extending Methods in Dietary Patterns 

Research. Nutrients. 10(5): 571. DOI: https://doi.org/10.3390/nu10050571 

https://doi.org/10.1080/0265203021000007840
http://doi.org/10.1016/j.foodqual.2004.02.010
https://doi-org.ezproxy.uct.ac.za/10.1016/j.appet.2015.08.022
https://doi.org/10.3390/ijerph13101019
http://www.sun.ac.za/english/faculty/healthsciences/nicus/Pages/Carbohydrates.aspx
https://dx.doi.org/10.3390%2Fijerph17114038
http://dx.doi.org/10.1108/09578230410534685
https://doi.org/10.4102/hsag.v24i0.1298
https://doi.org/10.1093/ajcn/84.2.289
https://doi-org.ezproxy.uct.ac.za/10.1111/j.1753-4887.2011.00456.x
https://doi-org.ezproxy.uct.ac.za/10.1111/j.1753-4887.2011.00456.x
https://doi-org.ezproxy.uct.ac.za/10.1111/add.13692
https://doi-org.ezproxy.uct.ac.za/10.1186/s12916-018-1080-0
https://doi-org.ezproxy.uct.ac.za/10.1186/s12916-018-1080-0
https://doi.org/10.3390/nu10050571


55 

 

 
Rehm, J., Gmel Sr, G. E., Gmel, G., Hasan, O. S. M., Imtiaz, S., Popova, S., Probst, C., Roerecke, M., 

Room, R., Samokhvalov, A. V., Shield, K. D., Shuper, P. A. 2017. The relationship between 
different dimensions of alcohol use and the burden of disease – an update. Addiction. 116(6): 968-
1001.  

 
Rosário, R., Oliveira, B., Araújo, A., Lopes, O., Padrão, P., Moreira, A., et al. 2012. The impact of an 

intervention taught by trained teachers on childhood overweight. Int. J. Environ. Res. Public Health. 
9: 1355-1367. 

 
Saneei, P., Salehi-Abargouei, A., Esmaillzadeh, A., Azadbakht, L. 2014. Influence of Dietary Approaches 

to Stop Hypertension (DASH) diet on blood pressure: A systematic review and meta-analysis on 
randomized controlled trials. Nut. Met. Cardio. Dis. 24: 1253-1261. 

 
South African Audience Research Foundation. 2012. LSM Presentation, February 2012. Available: 

http://www.saarf.co.za/lsm/lsm-presentations.asp 
 
Schönfeldt, H. C., Pretorius, B., Hall, N. 2013. “Fish, chicken, lean meat and eggs can be eaten daily”: a 

food-based dietary guideline for South Africa. S. Afr. J. Clin. Nutr. 26(3)(Suppl.): S66-S76. 
 
Scientific Advisory Committee on Nutrition (SACN). 2015. Carbohydrates and Health. Public Health 

England. 
 
Seele, M. & Senekal, M. 2005. Dietary supplement use and associated factors among university students. 

S. Afr. J. Clin. Nutr. 18(1): 17-30. 
 
Sekgala, M. D., Mchiza, Z. J., Parker, W., Monyeki, K. D. 2018. Dietary Fiber Intake and Metabolic 

Syndrome Risk Factors among Young South African Adults. Nutrients. 10: 504. DOI: 
https://doi.org/10.3390/nu10040504. 

 
Senekal, M., Seme, Z., De Villiers, A., Steyn, N.P. 2015. Health status of primary school educators in low 

socio-economic areas in South Africa. BMC Public Health. 15:186. 
 
Senekal, M., Meltzer, S., Horne, A., Abrey, N.C.G., Papenfus, L., van der Merwe, S., Temple, N.J. 2019. 

Dietary supplement use in younger and older men exercising at gyms in Cape Town. S. Afr. J. Clin. 
Nutr. DOI: https://doi.org/10.1080/16070658.2019.1628609 

 
Senekal, M., Nel, J., Malczyk, S., Drummond, L., Steyn, N. P. 2020. Provincial Dietary Intake Study (PDIS): 

Micronutrient Intakes of Children in a Representative / Random Sample of 1-to <10-Year-Old 
Children in Two Economically Active and Urbanized Provinces in South Africa. Int. J. Environ. Res. 
Public Health. 17:5924. DOI: https://doi.org/10.3390/ijerph17165924 

 
Smuts, C, M., Wolmarans, P. 2013. The importance of the quality of the type of fat in the diet: a food-

based dietary guideline for South Africa. S. Afr. J. Clin. Nutr. 26 (3)(Suppl.): 87-99.  
 
Statistics South Africa. 2017. Mortality and causes of death, 2015. Available: 

http://www.statssa.gov.za/?p=9604 
 
Statistics South Africa. 2021. Consumer Price Index (CPI), January 2021. Time series data. CPI_Average 

Prices_All urban (202101) Excel spreadsheet.  
Available: http://www.statssa.gov.za/?page_id=1854&PPN=P0141&SCH=72722 

 
Stender, S., Astrup, A., Dyerberg, J. Ruminant and industrial produced trans-fatty acids: health aspects. 

Food Nutr. Res.52. 
 
Steyn, N.P., Senekal, M. 2004.  Dietary Assessment and Education Kit (DAEK). Chronic Diseases of 

Lifestyle Unit, Medical Research Council, P O Box 19070, Tygerberg, 7505.     

http://www.saarf.co.za/lsm/lsm-presentations.asp
https://doi.org/10.3390/nu10040504
https://doi.org/10.1080/16070658.2019.1628609
https://doi.org/10.3390/ijerph17165924
http://www.statssa.gov.za/?p=9604
http://www.statssa.gov.za/?page_id=1854&PPN=P0141&SCH=72722


56 

 

 
Steyn, N.P., Nel, J.H., Nantel, G., Kennedy, G., Labadarios, D. 2006. Food variety and dietary diversity 

scores in children: Are they good indicators of dietary adequacy? Public Health Nutr. 9 (5): 644-
650. 

 
Steyn, N. P., Labadarios, D. 2011. Street Foods and Fast Foods: How Much Do South Africans of Different 

Ethnic Groups Consume? Ethn. Dis. 21(4): 462-6. 
 
Steyn, N.P.,  Ochse, R. 2013. Enjoy a variety of foods: a food-based dietary guideline for South Africa. S 

Afr J Clin Nutr, 26 (Suppl. 3): 13-17.  
 
Story, M., Kaphingist, K.M., Robinson-O-‘Brien, R., Glanz, K. 2008. Creating healthy food environments: 

Policy and environmental approaches. Annu .Rev. of Publ. Health. 29: 253-272.  
 
Swinburn, B., Sacks, G., Vandevijvere, S., Kumanyika, S., Lobstein, T., Neal, B.et al. 2013. INFORMAS 

(International Network of Food and Obesity / non-communicable diseases Resarch, Monitoring and 
Action Support): Overview and key principles. Obesity reviews, 14(Suppl. 1): DOI: 
https://doi.org/10.1111/obr.12087 

 
Temple, N.J. & Steyn, N.P. 2011. The cost of a healthy diet: A South African perspective. Nutrition. 27:505-

508.  
 
Temple, N. J., Steyn, N.P. 2013. Sugar and health: a food-based dietary guideline for South Africa. S. Afr. 

J. Clin. Nutr. 26(3)(Suppl.): 100-104. 
 
Thornton, J. 2018. Eliminate ‘toxic’ trans-fats from food by 2030, WHO urges. BMJ. DOI: 

https://doi.org/10.1136/bmj.k2154 

Tomiyama, A. J. 2019. Stress and obesity. Annu. Rev. Psychol. 70: 703-718. DOI: 
https://doi.org/10.1146/annurev-psych-010418-102936 

 
Tydeman-Edwards, R. 2012. Obesity, Under-Nutrition and Double Burden of Disease in the Free State. 

Master’s Thesis, University of Free State, Bloemfontein, South Africa. 
 
UNICEF, FFI. 2014. Monitoring of flour fortification: The case of South Africa. New York, USA: UNICEF.  

Available: http://www.ffinetwork.org/monitor/Documents/South AfricaCS.pdf 
 

United States Department of Agricuture. 2021. FoodData Central. Weight of a cup of raw mixed salad 
greens. Available: https://fdc.nal.usda.gov/fdc-app.html#/food-details/1103361/nutrients 

 
Van der Berg, S., van Wyk, C., Burger, R., Kotzé, J., Piek, M., Rich, K. 2017. The performance of low fee 

independent schools in South Africa – what can available data tell? Stellenbosch Economic 
Working Papers: 01/17. Department of Economics, University of Stellenbosch. 

 
Van der Hoeven, M., Kruger, A., Greeff, M. 2012. Differences in health care seeking behaviour between 

rural and urban communities in South Africa. Int. J. Equity Health 11: 31.   
 
Van der Schee, C., Gard, M. 2014. Healthy, happy and ready to teach, or why kids can’t learn from fat 

teachers: the discursive politics of school reform and teacher health. Crit. Public Health. 4(2):210-
25. DOI: https://doi.org/10.1080/09581596.2013.828152 

 
Vannice, G. & Rasmussen, H. 2014. Position of the Academy of Nutrition and Dietetics: Dietary Fatty Acids 

for Healthy Adults. J. Acad. Nutr. Diet. 114: 136-153. 
 
Venter, C. S., Vorster, H. H., Ochse, R., Swart, R. 2013. ‘Eat dry beans, split peas, lentils and soya 

regularly’: a food-based dietary guideline. S. Afr. J. Clin. Nutr. 26(3)(Suppl.): 36-45. 

https://doi.org/10.1111/obr.12087
https://doi.org/10.1136/bmj.k2154
https://doi.org/10.1146/annurev-psych-010418-102936
http://www.ffinetwork.org/monitor/Documents/South%20AfricaCS.pdf
https://fdc.nal.usda.gov/fdc-app.html#/food-details/1103361/nutrients
https://doi.org/10.1080/09581596.2013.828152


57 

 

Vorster, H.H., Badham, J.B., Venter, C.S. 2013. An introduction to the revised food-based dietary 
guidelines for South Africa. S. Afr. J. Clin. Nutr; 26 (Suppl. 3): 1 – 164. 

 
Vorster, H. H., Wenhold, F. A. M., Wright, H. H., Wentzel-Viljoen, E., Venter, C. S., Vermaak, M. 2013. 

‘Have milk, maas or yoghurt every day’: a food-based dietary guideline for South Africa. S. Afr. J. 
Clin. Nutr. 26(3)(Suppl.): 57-65. 

Wanders, A.J., Zock, P.L., Brouwer. 2017. Trans-fat intake and its dietary sources in general populations 
worldwide: A systematic review. Nutrients. 9: 840. 

Ware, L. J., Charlton, K., Schutte, A. E., Cockeran, M., Naidoo, N., Kowal, P. 2017. Associations between 
dietary salt, potassium and blood pressure in South African adults: WHO SAGE Wave 2 Salt & 
Tobacco. Nutr. Met. Cardio. Dis. 27: 784-791. DOI: https://doi-
org.ezproxy.uct.ac.za/10.1016/j.numecd.2017.06.017 

Wentzel-Viljoen, E., Kruger, A. 2010. Prospective Urban and Rural Epidemiological (PURE) Study in the 
North West Province of South Africa. North-West University: Potchefstroom, South Africa.  

Widmer, R. J., Flammer, A. J., Lerman, L. O., Lerman, A. 2015. The Mediterranean Diet, its Components, 
and Cardiovascular Disease. Am. J. Med. 128 (3): 229-238. DOI: https://doi-
org.ezproxy.uct.ac.za/10.1016/j.amjmed.2014.10.014 

Willett, W.C., Stampfer M.J. 2013. Current evidence on healthy eating. Annu. Rev. Public Health. 34: 77–
95. 

Wolmarans, P., Danster, N.A. 2008. Characteristics of the South African Food Composition Database, an 
essential tool for the nutrition fraternity in the country: Part I. S. Afr. J. Clin. Nutr. 21 (4): 308-313. 

Wolmarans, P., Kunneke, E., Laubscher, R. 2009. Use of the South African Food Composition Database 
System (SAFOODS) and its products in assessing dietary intake date: Part II. S. Afr. J. Clin. Nutr. 
22 (2): 59-67. 

World Health Organisation. 2002. Globalization, Diets and Noncommunicable Diseases. Geneva, World 
Health Organisation. 

World Health Organisation. 2003. Diet, nutrition and the prevention of chronic diseases: report of a Joint 
WHO/FAO Expert Consultation. WHO Technical Report Series, No. 916. Geneva: World Health 
Organization. 

 
World Health Organisation. 2004. WHO Expert Consultation. Appropriate body-mass index for Asian 

populations and its implications for policy and intervention strategies. Lancet. 363(9403):157-63. 

World Health Organisation. 2006. Reducing salt intake in populations: Report of a WHO forum and 
technical metting, 5-7, Paris, France. Geneva: World Health Organisation. 

World Health Organisation. 2009. Interventions on diet and physical activity: what works: summary report. 
Geneva: World Health Organisation. 

World Health Organisation. 2015. Guideline: Sugars intake for adults and children. Geneva: World Health 
Organization. 

World Health Organisation. 2018. REPLACE Trans-Fat. An action package to eliminate industrially-
produced trans-fatty acids. Geneva: World Health Organization. 

World Cancer Research Fund/American Institute for Cancer Research. 2018. Diet, nutrition, physical 
activity and cancer: a global perspective. Continuous Update Project Expert Report. Available: 
https://www.wcrf.org/dietandcancer 

https://doi-org.ezproxy.uct.ac.za/10.1016/j.numecd.2017.06.017
https://doi-org.ezproxy.uct.ac.za/10.1016/j.numecd.2017.06.017
https://doi-org.ezproxy.uct.ac.za/10.1016/j.amjmed.2014.10.014
https://doi-org.ezproxy.uct.ac.za/10.1016/j.amjmed.2014.10.014
https://www.wcrf.org/dietandcancer


58 

 

Zhang, C., Qin, Y., Chen, Q., Jiang, H., Chen, X., Xu, C. et al. 2014. Alcohol Intake and Risk of Stroke: A 
Dose-Responsive Meta-Analysis of Prospective Studies. Int. J. Cardiol. 174 (3): 669-77. DOI: 
https://doi-org.ezproxy.uct.ac.za/10.1016/j.ijcard.2014.04.225 

https://doi-org.ezproxy.uct.ac.za/10.1016/j.ijcard.2014.04.225


59 

 

APPENDIX A 

Spearman’s correlation coefficient test: Age and weight, height, and BMI. 
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APPENDIX B 

Spearman’s correlation coefficient test: BMI and energy, protein, total fat, carbohydrate, and alcohol intakes. 
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Figure 1. Mean ± SD energy (kJ) intakes from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 compared to educator energy 

intakes from current study (Mchiza et al., 2015). 
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Figure 2. Mean ± SD protein %E from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 compared to educator protein %E intakes 

from current study (Mchiza et al., 2015). 
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Figure 3. Mean ± SD fat %E intakes from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 compared to educator fat %E intakes 

from current study (Mchiza et al., 2015). 
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Figure 4. Mean ± SD carbohydrate %E intakes from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 compared to educator 

carbohydrate %E intakes from current study (Mchiza et al., 2015). 
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Figure 5. Mean ± SD fibre (g) intakes from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 compared to educator fibre (g) 

intakes from current study (Mchiza et al., 2015). 
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Figure 6. Mean ± SD added sugar (g) intakes from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 compared to educator free 

sugar (g) intakes from current study (Mchiza et al., 2015). 
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Table 1. Summary of micronutrient intakes from different adult dietary intake studiesa undertaken in South Africa from 2000 to 2015 with educator intakes from 

current study 

 

Micronutrient and their DRIs 

 

Minimum (lowest) reported mean  

value from all 6 studies 

 

Maximum (highest) reported mean 

value from all 6 studies 

 

Mean value from educators at 

independent (non-public) 

schoolsl 

Vitamin A EARb for  M: 625μg and F: 500μg M: 125μgj; F: 196μgj M: 2159μgf; F: 2132μgf M: 1727μg; F:980μg 

Vitamin E EARc for M and F: 12mg M: 8.1mgj; F: 4.6mgi M: 21.4mgf ; F: 17.6mgf M: 11.3mg ; F: 9.1mg 

Vitamin C EARc for  M: 75mg and F: 60mg M: 12.6mgf; F: 14.4mgi M: 90.7mgj ; F: 90.1mgf M: 64.4mg ; F: 87.7mg 

Thiamine EARd for  M: 1.0mg and F: 0.9mg M: 0.8mgk; F: 0.7mgi M: 2.8mgj ; F: 3.1mgj M: 1.3mg ; F: 1.0mg 

Riboflavin EARd for  M: 1.1mg and F: 0.9mg M: 1.0mgh; F: 0.3mgi M: 2.8mgf ; F: 2.4mgf M: 1.9mg ; F: 1.3mg 

Niacin EARd for M: 12mg and F: 11mg M: 12.8mgf; F: 4.9mgi M: 38.8mgf ; F: 31.8mgj M: 23.1mg ; F: 16.7mg 

Vitamin B6 EARd for M and F: 1.1mg M: 1.0mgf; F: 0.3mgi M: 5.3mgf ; F: 4.0mgf M: 2.8mg ; F: 1.4mg 

Folate EARd for M and F: 320μg M: 226μgk; F: 81.9μgi M: 1633μgj; F: 1763μgj M: 288μg; F:184μg 

Vitamin B12 EARd for M and F: 2.0μg M: 1.1μgj; F: 1.1μgj M: 11.2μgf; F: 9.7μgf M: 4.7μg; F:3.6μg 

Calcium EARf for M and F: 800mg M: 299mgj; F: 150.5mgi M: 743.2mgf ; F: 636.4mgg M: 699mg ; F: 641mg 

Zinc EARb for  M: 9.4mg and F: 6.8mg M: 7.6mgh; F: 3.8mgi M: 21.7mgf ; F: 16.6mgf M: 14.2mg ; F: 5.6mg 

Iron EARb for  M: 6.0mg and F: 8.1mg M: 8.0mgh; F: 3.8mgi M: 27.7mgf ; F: 29.0mgj M: 15.1mg ; F: 9.9mg 

Abbreviations: AI=Adequate Intake; DRI=Dietary Reference Intake; EAR=Estimated Average Requirement; F=Female; M=Male; References: aMchiza et al. (2015); bFood 
and Nutrition Board, IOM (2001); cFood and Nutrition Board, IOM (2000); dFood and Nutrition Board, IOM (1998); eFood and Nutrition Board, IOM (1997); fDRIs for Calcium 
and Vitamin D, IOM (2011). Location of studies: fNorth West-PURE 2005; gBloemfontein; hCape Town CRIBSA; iVaal region; jKwa Zulu-Natal; kKwa Zulu Natal; lGauteng. 
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Figure 7. Mean male vitamin D, vitamin E, thiamine, riboflavin, niacin, vitamin B6, vitamin B12, zinc and iron intakes from different adult dietary intake studies 

undertaken in South Africa from 2000 to 2015 compared to male educator intakes from current study (Mchiza et al., 2015). 
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Figure 8. Mean male vitamin A, vitamin C, folate and calcium intakes from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 

compared to male educator intakes from current study (Mchiza et al., 2015). 
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Figure 9. Mean female vitamin D, vitamin E, thiamine, riboflavin, niacin, vitamin B6, vitamin B12, zinc and iron intakes from different adult dietary intake studies 

undertaken in South Africa from 2000 to 2015 compared to female educator intakes from current study (Mchiza et al., 2015). 
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Figure 10. Mean female vitamin A, vitamin C, folate and calcium intakes from different adult dietary intake studies undertaken in South Africa from 2000 to 2015 

compared to female educator intakes from current study (Mchiza et al., 2015). 
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Table 2. Comparison of the 15 most frequently consumed foods amongst South African adults with educators at independent schools 

 

Study based on secondary analysesa 

 

Bloemfontein menb 

 

Bloemfontein womenb 

 

Educators at independent schools 

Maize porridge and dishes Sugar Sugar Coffee 

Sugar Maize porridge Tea Brown/whole wheat bread/rolls 

Tea Tea Maize porridge Chicken  

Brown bread Stock Stock / salt Full fat cheese 

White bread Coffee Margarine / oil Full cream milk 

Non-dairy creamer Margarine / oil Bread Salad  

Brick margarine Full cream milk Full cream milk Beef  

Chicken meat Bread Vegetables Sugar 

Full cream milk Vegetables Fruit Chocolate 

Green leafy vegetables Fruit Cold drinks High fibre breakfast cerealsc 

Potatoes Cold drinks Chicken Eggs  

Tomato and onion stewed Eggs Eggs Fruit 

Coffee Chicken Sweets / chocolates Low fat yoghurt  

Eggs Cake / biscuits Chips Butter 

Cabbage Alcohol Cakes / biscuits White bread/rolls 

References: aNel & Steyn (2002); bTydeman-Edwards (2012). cIncludes breakfast cereals with ≥6g dietary fibre per 100g. 
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4.1.    ABSTRACT 

Background: Overweight and obesity are underlying risk factors for non-communicable diseases. The 

weight status and associated factors of educators in higher socio-economic areas of South Africa have 

not been studied.  

Methods: A cross-sectional, descriptive study design was used to assess the weight status and 

association with select individual and social factors among grade 4 to 7 educators at independent schools 

in Gauteng. Anthropometric measurements were taken. A self-administered questionnaire was used to 

assess individual and social factors. 

Results: Eighty-one educators participated and 91% were female. The median (IQR) age of the educators 

was 42.0 (35.0; 50.0) years. The median (IQR) BMI of the total group was 23.9 (21.6; 29.2)kg/m2. Twenty-

seven percent of educators were overweight, 14% obese and 75% had a distorted view of their body size. 

Overweight/obese educators were significantly more likely to see themselves as smaller than they were 

(p<0.001) and also to have higher levels of dissatisfaction with their bodies in general (p<0.001), and all 

the body areas assessed. Female educators wanted to weigh median (IQR) 5 (2; 12)kg less than their 

actual weight. Sixty-five percent of educators had attempted weight loss in the past two years. Forty-six 

percent of the educators were psychologically stressed. Nutrition knowledge scores were as follows: poor: 

8%, fair: 55% and good: 37%. Significant protectors against being overweight/obese were being younger 

than 30 years (OR=0.18; 95% CI: 0.04-0.88; p=0.034), not having a distorted body image (OR=0.09; 95% 

CI: 0.03-0.32; p<0.001) and being satisfied with their waist (OR=0.29; 95% CI: 0.01-0.85; p=0.025), hips 

(OR=0.21; 95% CI: 0.07-0.65; p=0.007) and legs (OR=0.29; 95% CI: 0.10-0.83; p=0.02). 

Conclusion: The prevalence of overweight and obesity among the female educators requires intervention. 

Individual and social factors, that could be used to tailor interventions aimed at preventing or controlling 

overweight and obesity among this group, were identified.  

Keywords: overweight, obesity, body image distortion, body areas satisfaction, psychological well-being, 

weight loss, nutrition knowledge,  primary school educators, teachers, independent schools, South Africa 
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4.2.    INTRODUCTION 

Non-communicable diseases (NCDs) are a significant contributor to premature mortality in South Africa 

(Statistics SA, 2017). The World Health Organisation (WHO) NCD Country Profile for South Africa 

indicates that NCDs are estimated to account for 51% of all deaths and that the key NCDs are as follows: 

cardiovascular diseases (CVD) (19%), cancers (10%), chronic respiratory diseases (4%), type 2 diabetes 

(7%) and other NCDs (11%) (WHO, 2018). Statistics South Africa indicates that in 2015 NCDs were 

responsible for 57.8% of all deaths and 60% of these occur under the age of 70 years (Statistics South 

Africa, 2017). 

Overweight and obesity are a major global public health challenge. The prevalence of overweight and 

obesity have been reported to be steadily increasing over time and no country has been able to effectively 

reverse this increase (Ng et al., 2014; Katzmarzyk et al., 2019; WHO, 2020). In 2015, 603.7 million adults 

were obese, and the prevalence of obesity has doubled in over 70 countries since 1980 (GBD Obesity 

Collaborators, 2017). This is of serious concern given that the prevalence is not only increasing in adults 

but also in children and adolescents. It is well established that overweight and obesity are underlying risk 

factors for CVD, diabetes, and certain cancers (Ezzati et al., 2004; World Cancer Research Fund and 

American Institute for Cancer Research, 2007; Dalal et al., 2011).  

The prevalence of overweight and obesity has also been reported to be increasing over time among 

women in South Africa but seems to have remained more stable among men. Thirty nine point two percent 

of women and 20.1% of men were overweight and 24.8% of women and 10.6% of men were obese at the 

time of the South African National Health and Nutrition Examination Survey (SANHANES-1) (Shisana et 

al., 2013). Only three years later, the 2016 South Africa Demographic and Health Survey (SADHS) 

indicated that the prevalence of overweight and obesity was 27% and 41% for women and 20% and 11% 

for men (Department of Health (DOH) et al., 2019). 

Increasing levels of overweight and obesity are linked to rapid economic growth (Hill et al., 2008) and the 

transitions in dietary patterns and physical activity levels that accompany this (Katzmarzyk & Mason, 2009; 

Popkin, 2012). It has been shown that there is a positive linear relationship between mean body mass 

index (BMI) and gross domestic product (GDP) of a country up to a GDP of 5000 US dollars (Lobstein & 
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Leach, 2007). Increases in economic growth have not only been accompanied by nutrition and physical 

activity transitions (linked to technological advances) but also to demographic changes (larger proportion 

of older people in the population, as well as movement from rural to urban areas) and health transitions 

that result in the development of NCDs (Popkin, 1998). 

There are however multiple factors that drive the development of obesity, of which environmental factors, 

like economic development, are only one. In their theoretical framework for available multilevel factors 

driving adult obesity in South Africa, Sartorius et al. (2015) delineate these as individual (e.g. genetic, 

socio-economic and psychological well-being), social (at household level e.g. family and peer influences), 

and lifestyle/behavioural (e.g. dietary intake and physical activity) factors. All of these factors are thought 

to impact how much energy an individual consumes (food intake) and how much the individual expends 

(physical activity), which in turn affect weight status.  

Swinburn et al. (2011) developed a framework for understanding the drivers of energy imbalance, which 

indicates that obesity is directly influenced by behaviours and indirectly by environments. They define 

changes in the food system, including greater supply of energy-dense foods, better distribution systems 

and effective food marketing, as the key driver of the obesity epidemic (Swinburn et al., 2011), while 

recognising that other factors, such as the built environment, transport systems, opportunities for physical 

activity, food culture and body size perceptions, modulate the effects of key systemic and environmental 

drivers. 

Cultural body size preferences play a key role in how different population groups respond to increased 

food access (Swinburn et al., 2011). For example, Tongan (Mavoa & McCabe, 2008) and black South 

African (Puoane et al. 2005; Puoane & Tsolekile, 2008; Puoane et al., 2010) women have been reported 

to have a positive perception of a larger body size, whereas Japanese women view a smaller body size 

as ideal (Hayashi et al., 2006). In South Africa, high levels of body image distortion exist. Individuals that 

are either underweight or overweight are not necessarily aware of their size and therefore may not seek 

help to address their weight-related issues (Mchiza et al., 2015). 

Obesity prevention strategies have focused on key periods during a child’s growth and development, 

including preconception and antenatal, early childhood and school age adolescence (Dabas & Seth, 2018) 
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and have therefore been included in the Strategy for the Prevention and Control of Obesity South Africa 

(DOH, 2015). Focusing on interventions that positively influence children’s behaviour is considered to be 

impactful, given that they are more susceptible to external influences than older individuals (Rosário et al., 

2012). It has also been indicated that dietary patterns, along with physical activity behaviours, established 

during childhood continue into adulthood (Rosário et al., 2012; Nicklaus, 2016). 

Educators are considered an important external influence on the behaviour of primary school learners due 

to the role they play in being a support structure and potential role model for these children, providing them 

with information and potentially being responsible for implementing programmes that influence learner’s 

behaviour (De Villiers et al., 2012). As such, appropriate interventions aimed at and carried out by 

educators are likely to have benefits for both educators and learners.  

Research has been undertaken to assess the weight status and prevalence of NCD risk factors among 

educators in lower socio-economic areas (SEAs) of the Western Cape (Senekal et al., 2015). They found 

that they had high levels of obesity, with 47% being obese, 31% overweight and only 21% having a normal 

weight. Among those educators that were overweight/obese, 38.4% of the females and 32.6% of the male 

educators thought that their weight was normal, indicating that they had a distorted view of their body size.  

Following from the work conducted by Senekal et al. (2015), Seme et al. (2017) undertook research to 

understand specific risk factors for NCDs among this group. Among their findings, they saw that 52.6% of 

the educators had tried to lose weight, with obese educators being the most likely to attempt this. Given 

that 31% were overweight and 47% were obese, these attempts were not necessarily successful.  

The prevalence of overweight and obesity and associated factors has not been studied among educators 

teaching at independent (non-public) schools in higher SEAs in South Africa. Insights about the profiles of 

educators from different socio-economic backgrounds is important to ensure that any interventions are 

tailored appropriately.   

The aim of this research was to determine the weight status of grade 4 to 7 educators teaching at 

independent schools in the Gauteng province of South Africa and associations with individual (age, 

gender, socio-economic status (SES), education level, personal weight and weight loss history, weight 
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status of parents, nutrition knowledge, psychological well-being, body image discordance and satisfaction 

with body areas) and social factors (influence of significant others on body image). 

 

4.3.    METHODS  

4.3.1. Study design, target population and sample size 

A cross-sectional, descriptive study design was used to assess the weight status and associations with 

individual and social factors in grade 4 to 7 educators teaching at independent schools in Gauteng. These 

educators taught primary or preparatory school children between the ages of 9 and 13 years.  

There are a number of categories of ‘independent schools’ in South Africa. The Independent Schools 

Association of Southern Africa (ISASA) classifies these schools according to their legal status and 

membership of associations and distinguishes these schools from legally registered, affiliated, and 

unaffiliated schools, and those schools that are unregistered (Figure 1). The definition of ‘private’ schools 

in South Africa does not include public schools on private property, which differs from definitions of ‘private’ 

schools in other countries. The term ‘independent’ has come to replace ‘private’ in many places and 

associations of non-public schools, like ISASA, call their members ‘independent’ schools (Hofmeyr & Lee, 

2004). A characteristic of many of these schools is that their fees are high, making them accessible to only 

those that can afford the tuition. For example, the average annual fee for grades 4 to 7 among the schools 

that participated was R101271.70 in 2020.  
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Figure 1. Independent schools in South Africa. Adapted from du Toit (2004). 

Research by du Toit (2004) showed that 64.8% of educators (male and female) across all school-fee 

categories were Caucasian (du Toit, 2004), while 86.5% of educators in the highest school-fee category 

(annual fee ≥R18001.00) were Caucasian. The same research showed that 76.9% of educators (all races) 

across all school-fee categories were female, while 81.3% of educators in the highest school-fee category 

were female (du Toit, 2004).  

The sample size for this research was calculated using the proportion of 23.7% of Caucasian females who 

had ever smoked and the 23.7% of Caucasian males and females 15 years and older combined (this 

indicator was not reported separately for genders) who had a high fat score as recorded in the 

SANHANES-1 (Shisana et al., 2013). The sample-proportion option of the OpenEpi calculator (Dean et 

al., 2013), with confidence limits set at 10%, indicated a sample of 70 at a 95% Confidence Interval. 

Entering the proportion of 14% of Caucasian women who were found to be overweight in the 2003 SADHS 

(DOH et al., 2007) in the calculator with a precision of 8%, resulted in a sample estimate of 75 at a 95% 

Confidence Interval. The 2016 SADHS was not available at the time. 
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4.3.2. Study sample and recruitment  

Schools listed with ISASA that included grades 4 to 7 were used to randomly select 50 schools in the 

Gauteng province that were approached to participate in the study. A cluster sampling technique was 

followed, with each school designated as a cluster, and schools were stratified according to type i.e. girls-

, boys- or mixed gender schools. Within each stratum of schools, the aim was to randomly select schools 

based on proportion-to-size sampling, namely 12% from eligible girls- schools, 16% from boys- schools 

and the remaining 72% from schools with learners from both genders. 

Qualified educators employed at these schools that provided written informed consent took part in the 

study. Educators that were pregnant, had given birth in the past three months or had a debilitating disease 

that may affect weight status were not eligible for participation.   

The primary researcher contacted each of the schools to set up an appointment with the principals to 

discuss the study, with the aim of obtaining permission to conduct the research at these schools. The 

schools subsequently requested more information and proof of ethics approval. 

Institutional approval was obtained from ten (20%) of the fifty schools that were approached. The primary 

researcher was invited to either present the study information to relevant educators at a staff meeting or 

to set up a date for data collection at a time that was suitable to the educators. Eighty-one qualified 

educators employed at these schools, that met the inclusion criteria and provided written informed consent 

after the oral information session or prior to data collection (See Addendum A for Participant Information 

and Consent Form), took part in the study (Table 1). The primary reason given by principals and or 

governing bodies and educators (in cases where permission was granted by the school) for not 

participating was due to educator time constraints. The time for data collection was extended to a year to 

allow for maximum participation. The achieved sample compares well with the calculated sample and 

stated strata representation (Table 1). 
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Table 1. Number of educators with completed questionnaire and anthropometric measurements by school 

type 

 n Girls schools Boys schools Mixed gender 

schools 

  n (%) n (%) n (%) 

Sample target   70 8 (12)  12 (16) 50 (72) 

Actual sample number     

Anthropometric measurements 77 9 (12) 23 (32) 48 (62) 

Psychological well-being, weight history, weight loss 

behaviours, weight history of parents, influence of 

significant others on body image, and nutrition 

knowledge questions 

76 9 (12) 21 (28) 46 (60) 

Body image distortion questions 81 9 (11) 24 (30) 48 (59) 

Body areas satisfaction questions 76 9 (12) 21 (28) 46 (60) 

 

4.3.3. Ethics and institutional permission 

Ethics approval was obtained from the University of Cape Town Health Sciences Faculty Ethics Committee 

(ethical clearance number: HREC REF 141/2017) prior to commencement of the research.  

Institutional approval was obtained through permission being granted by the school principal and or the 

school governing body where applicable and all educators provided written informed consent prior to 

participation. 

4.3.4. Determination of the socio-demographic profile of the educators 

Socio-demographic information collected included age, gender, level of education and a living standards 

assessment. The Living Standards Measure (LSM) was developed by the South African Audience 

Research Foundation (SAARF) as a segmentation tool that categorises individuals according to their living 

standards (Haupt, 2017). As this tool has developed over time, the 2004 version of the SAARF All Media 

and Products Survey (AMPS), which includes twenty-nine LSM descriptors, was used as part of this 

research (Table 2). The Eighty20 LSM Calculator, which includes these twenty-nine descriptors based on 

ownership of household assets and other criteria, was used to categorise each of the participants into an 

LSM group. The online calculator is available at:  https://www.eighty20.co.za/lsm-calculator/ The outcome 

https://www.eighty20.co.za/lsm-calculator/
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can be a value ranging from 1 (representing the lowest SES) to 10 (representing the highest SES), with 

sub-categories of low and high within LSM 7-10 groups, which were included by the SAARF to allow for 

greater differentiation between consumers with higher SES (SAARF, 2012).  

Table 2. The twenty-nine Living Standards Measure descriptors 

o Metropolitan dweller (250 000+) o DVD player / Blu ray player 

o Living in a non-urban area o Refrigerator or combined fridge / freezer 

o House / cluster house / town house o Electric stove 

o Tap water in house / on plot o Microwave oven 

o Flush toilet inside house o Deep freezer (free standing) 

o Hot running water o Washing machine 

o Built in kitchen sink o Tumble dryer 

o No domestic worker or gardeners o Dishwashing machine 

o Home security service o Pay TV (M-net / DSTV / TopTV) subscription  

o 2 cell phones in household o Home Theatre System 

o 3 or more cell phones in household o Vacuum cleaner 

o Zero or one radio set in household o Motor vehicle in household 

o Air conditioner (excluding fans) o Computer (desktop / laptop) 

o TV set(s) o Landline (excluding cell phone) 

o Swimming pool  

Reference: Haupt (2017). 

The questionnaire was piloted with two educators at the first school that provided approval. 

4.3.5. Anthropometric measurements 

The anthropometric measurements that were taken were height and weight, which were used to calculate 

the body mass index (BMI) of each participant. The procedures outlined by Norton and Olds (1996) were 

followed when taking these measurements. 

Weight 

A digital Equinox EB9300 scale (capacity 180kg) was used to measure body weight to the nearest 0.1kg. 

The scales were tested between schools with an object of known weight to ensure that the scale was 

displaying an accurate measurement. The educator was asked to step onto the scale, which was placed 

on a flat surface, without shoes and stand with his or her feet firmly in the middle of the scale and to look 

directly ahead (head in the Frankfort plane). While standing still, the measurement was recorded. Hygiene 
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was maintained by spraying the scale with an appropriate sanitiser and wiping it down between each 

participant. 

Height 

A SECA 213 portable stadiometer was used to measure height to the nearest centimetre. The educator 

was requested to remove any headgear that could interfere with the measurement prior to it being taken. 

The measuring arm of the stadiometer was lowered onto the head and the head positioned so that an 

imaginary horizontal line ran between the corner of the eye and the part where the top of the ear joins the 

head. The participant was asked to move away, and the measurement was recorded. 

Body mass index 

The educators’ BMI was calculated by taking weight in kilograms and dividing it by height in metres 

squared. The educators were categorised according to their weight status using the WHO standards for 

BMI (WHO, 2004)(Table 3). 

Table 3. International classification of adult weight according to body mass index (BMI) 

BMI (kg/m2) Weight Status 

<18.5 Underweight 

18.5 – 24.9 Normal 

25 - 29.9 Pre-obese/Overweight 

30 – 34.9 Obese Class I 

35 – 39.9 Obese Class II 

≥40.0 Obese Class III 

Reference: WHO (2004). 

4.3.6.  Psychological well-being assessment 

The Twelve Item General Health Questionnaire (GHQ-12) was used to assess the psychological well-

being of the educators (Goldberg et al., 1988). This questionnaire includes questions relating to sleep 

patterns, problem solving ability, confidence levels and stress.   

The questionnaire contains six positively worded (questions 1, 3, 4, 7, 8 and 12) and six negatively worded 

questions (questions 2, 5, 6, 9, 10 and 11) to describe various feelings. The responses to each of the 

twelve questions fell within a four-point Likert scale ranging from 0 to 3. The methodology outlined by 
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Brown et al. (2018) was used to assign values to the responses and is described here. ‘More than usual’ 

was assigned a value of 0, ‘same as usual’ a value of 1, ‘less than usual’ a value of 2 and ‘much less than 

usual’ a value of 3. Higher values indicate lower levels of psychological well-being. Responses were then 

coded as follows: a value of 0 was assigned to responses of ‘more than usual’ and ‘same as usual’ and a 

value of 1 was assigned to responses of ‘less than usual’ and ‘much less than usual’. These were then 

added to give a total score ranging from 0 (least distressed) to 12 (most distressed) for each educator. 

The threshold for determining psychological well-being recommended by Goldberg et al. (1988) was 

determined by calculating the mean of the data and using that as the cut-off (Yamashita et al., 2012). In 

this study, a cut-point of 2/3 was used based on the mean overall GHQ-12 score of 2.0. A score of 3 or 

above indicates a higher level of psychological distress.  

4.3.7.  Body image assessment  

Body image discordance (distortion) 

The nine-figure body size scale which included silhouettes for females and males developed by Stunkard 

et al. (1983) were included as part of the educator questionnaire to form part of the assessment of the 

educators’ body image. These figures have been validated as a tool that can be associated with BMI 

amongst Caucasians (Bulik et al., 2001). 

Body image discordance was determined by subtracting the educators’ actual body size from their 

perceived body size (Bulik et al., 2001). This is also referred to as the ‘Body Image Discordance’ (BID) 

index score (Bulik et al., 2001). The educators’ perceived size was compared with their actual size by 

comparing this to their actual BMI based on weight and height measurements taken at the time of the 

study. The classification used by Lynch et al. (2009) was used to classify the figures’ BMI as follows: 

underweight (figures 1 and 2), normal weight (figures 3 and 4), overweight (figures 5 to 7) and obese 

(figures 8 and 9). The BID index score could either be positive or negative or zero, however as the 

silhouettes represent BMI ranges, a score of zero provides a close but not exact correct estimation of body 

size. A positive score indicates an overestimation and a negative score represents an underestimation of 

body size. A score of lower than -1 or higher than +1 indicates greater body image distortion. 
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Correct identification of body size categories 

The nine-figure body size scale was used to determine whether educators were able to correctly identify 

body size categories. They had to indicate which of the figures they perceived to be ‘very thin’ 

(underweight), normal weight, ‘fat’ (overweight) and ‘very fat’ (obese). 

Quantification of the difference between actual weight and ideal weight in kilograms 

Educators were asked what their ideal weight in kilograms would be and this was compared against their 

actual weight based on the measurement taken at the time of the study.  

Educators’ perception of the weight significant others felt was ideal for them 

Educators were asked which silhouette they thought significant others would feel was ideal for them 

(including wife/husband/partner, friends, and children where applicable).  

Body areas satisfaction 

Perceived body satisfaction was assessed with a Body Areas Satisfaction Scale based on the scale 

developed by Brown et al. (1990). This included six body areas, namely waist, hips, legs, arms, stomach, 

and buttocks. A five-point Likert scale was used by educators to express their degree of satisfaction or 

dissatisfaction with each of these areas. Their responses were coded as follows: ‘very satisfied’=1, 

‘satisfied’=2, ‘unsure’=3, ‘not satisfied’=4 and ‘not satisfied at all’=5. Higher scores are associated with 

higher levels of dissatisfaction. To facilitate interpretation of the data, participants were grouped into an 

additional version of this variable which included participants that expressed any level of satisfaction 

(scores of 1 and 2), those that were unsure (scores of 3), and those that expressed any level of 

dissatisfaction with these areas (scores of 4 and 5) (Frederick et al., 2014). A low score thus denotes 

satisfaction and a high score dissatisfaction. 

4.3.8. Weight history and weight loss behaviours 

Weight history was determined by asking educators whether they regarded themselves to have been 

underweight, normal weight, overweight or very overweight during primary school, and adolescence. 
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Weight loss behaviours were measured by including questions about whether the educator had attempted 

weight loss over the past two years, the reason for this if they had tried to lose weight over this period, as 

well as the methods used. Sixteen different weight loss methods were provided as options based on 

previous research of a similar nature (Senekal et al. 2016).  

4.3.9. Nutrition knowledge assessment 

The nutrition knowledge of the educators was assessed using questions that covered fats, fruit and 

vegetables, sugar, a balanced diet in general and physical activity. These questions were derived from a 

nutrition knowledge questionnaire developed by Hoosen (2016)(unpublished). 

The following cut-points were used to classify the educators’ nutrition knowledge scores as poor, fair or 

good: ≤40% (poor), 41-62% (fair) and ≥63% (good). This was based on research that included the 

assessment of both educators and learners’ nutrition knowledge in the Eastern Cape province (Okeyo et 

al., 2020).  

4.3.10. Data analysis 

Data was analysed by the primary researcher using the IBM SPSS Statistics Version 26 Software program 

(IBM Corp. Released 2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp).  

A descriptive profile of the educators was compiled using frequencies for categorical variables and mean 

± standard deviation (SD) and median (interquartile range (IQR)) for continuous variables. Although the 

normality of these variables was tested using the Shapiro-Wilk test, both mean and median values were 

included for all the data presented since some were non-normally and some normally distributed, as well 

as for the ease of comparison with other studies. For clarity, the mean ± SD is presented in italics in tables 

if the data was normally distributed with the median (IQR) not in italics or vice versa if the data was non-

normally distributed. Values mentioned in the text are either the mean or the median corresponding to the 

values in italics in the tables. 

The independent samples t-test was used to compare normally distributed continuous variables between 

genders. The One-way ANOVA was used to compare more than two normally distributed continuous 



15 

 

variables and genders. The Mann-Whitney U-test was used to compare non-normally distributed 

continuous variables between genders and age groups (<30 years and ≥30 years). Results for these 

comparisons were only presented where there were significant differences between genders. Categorical 

variables were compared between genders and age groups (<30 years and ≥30 years) using cross-

tabulations and the Pearson’s Chi-Square test. BMI was categorised into the standard four groups 

(underweight, normal weight, overweight and obese as outlined in section 4.3.5.) or collapsed into two 

groups (underweight/normal weight and overweight/obese) for comparisons with categorical variables. 

The Spearman’s correlation coefficient test was used to test for correlations between BMI, which was 

found to be non-normally distributed using the Shapiro-Wilk test, and the following variables: age,  

psychological well-being scores, BID index scores, total Body Areas Satisfaction Scale scores, individual 

Body Area Satisfaction Scale scores, and nutrition knowledge scores. 

For the identification of significant protectors of a BMI>25.0kg/m2 (overweight/obese), variables for which 

significant relationships with BMI were found were further analysed using Firth’s binomial logistic 

regression analysis. Being overweight/obese was designated as the dependant variable in these analyses. 

Independent variables under investigation were collapsed to render two categories of the data to perform 

binomial logistic regression. Underweight educators (BMI<18.5kg/m2; n=3) were excluded from these 

analyses. Significance was set at p<0.05. 

The Cronbach’s alpha test was used to determine the measure of internal consistency or reliability of the 

GHQ-12 and the Body Areas Satisfaction Scale for use among this group of educators. 

 

4.4. RESULTS 

4.4.1. Educator socio-demographic profile 

The socio-demographic profile of the educators is presented in Table 5. Most of the participants were 

female (91%). Although the final sample of males was small, data are presented for the total group and by 
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gender and statistical comparisons are indicated. However, the results of gender comparisons need to be 

interpreted with caution. 

The median (IQR) age of the educators was 42.0 (35.0; 50.0) years. Just over half of the educators fell 

within the 30-49-year age category (55%). Many educators had tertiary level education (68%) with 26% 

and 42% holding undergraduate and postgraduate degrees respectively. Their SES was high, as 

measured by the LSM tool (Haupt, 2017), with all educators having an LSM status of 8 or higher and 69% 

of the group having an LSM status of 10. There were no significant differences between male and female 

educators in relation to their age, education level, or LSM status. 

Table 5. Socio-demographic profile of educators from independent schools* 

Variable na =75 Variable na=76 

Age mean ± SD 42.6 ± 11.2 Education level n (%)  

Age median (IQR) 42.0 (35.0; 50.0) High school certificate/matric 3 (4) 

Age groups (years) n (%)  Diploma 21 (28) 

<30  14 (18) Undergraduate degree 20 (26) 

30-49 41 (55) Postgraduate degree 32 (42) 

>50 20 (27) Socio-economic status n (%)  

Gender n (%) n = 80a LSMb 8 High 2 (3) 

Male 7 (9) LSM 9 Low 8 (10) 

Female 73 (91) LSM 9 High 14 (18) 

  LSM 10 Low 21 (28) 

  LSM 10 High 31 (41) 

Abbreviations: IQR=Interquartile Range; LSM=Living Standards Measure; SD=Standard Deviation. an varies due to missing values. Reference: 
bHaupt (2017), South African Audience Research Foundation (SAARF). The mean ± SD is presented in italics if the data was normally distributed 
with the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test).  
*There were no significant differences between male and female educators in relation to their age, education level, or LSM status. 

4.4.2. Anthropometric measurements and weight status of educators 

The anthropometric measurements of the educators are presented in Table 6. The median (IQR) BMI of 

the total group was within the normal range (23.9 (21.6; 29.2)kg/m2)(WHO, 2004). Four percent of 

educators were underweight, 55% were of normal weight, 27% were overweight and 14% obese. There 

were no significant differences between genders for weight, height, and BMI. There was a significant 

positive correlation between weight and age (Spearman rank coefficient r=0.36; p=0.003) and BMI and 

age (Spearman rank coefficient r=0.37; p=0.002)(Appendix A). There were no significant associations  

between BMI and education level and LSM status. 
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Table 6. Anthropometric measurements and categorisation according to BMI cut-offs for the total group of 

educators and by gender* 

  Male 

na =5 

Female 

na=71 

Total 

na=77 

Weight (kg)    

mean ± SD 80 ± 13 68 ± 15 69 ± 15 

median (IQR) 85 (67; 91) 66 (57; 76) 67 (57; 84) 

Height (cm)    

mean ± SD 176 ± 5 166  ± 7 167 ± 7 

median (IQR) 178 (171; 180) 167 (160; 171) 167 (161; 171) 

Body mass index (BMI)(kg/m2)    

mean ± SD 25.2 ± 3.4 24.9 ± 4.8 25.0 ± 4.7 

median (IQR) 23.9 (22.3; 28.8) 23.7 (21.5; 29.2) 23.9 (21.6; 29.2) 

<18.5b n (%) 0 (0) 3 (4) 3 (4) 

≥18.5 < 25c n (%) 3  (60) 39 (55) 42 (55) 

25-29.9d n (%) 2 (40) 18 (25) 21 (27) 

≥30e 0 (0) 11 (16) 11 (14) 

Abbreviations: BMI=Body Mass Index; IQR=Interquartile Range; SD=Standard Deviation; WHO=World Health Organisation. an varies due to 
missing values. bBMI<18.5kg/m2=underweight; cBMI≥18.5-24.9kg/m2=normal weight; dBMI=25-29.9kg/m2=overweight; eBMI>30kg/m2=obese. 
Reference: b-eWHO (2004). The mean ± SD is presented in italics if the data was normally distributed with the median (IQR) not in italics or vice 
versa if the data was non-normally distributed (Shapiro-Wilk test). 
*No significant differences between genders for weight, height, and BMI. 
 

 

4.4.3. Educator psychological well-being 

The Cronbach’s alpha for the GHQ-12 was 0.8, indicating that it was a reliable tool to assess well-being 

among these educators. 

The median (IQR) overall GHQ-12 score of the educators was 1.0 (0.0; 3.0). Almost half of the educators 

(46%) had a GHQ-12 score of ≥3, indicating that many of the educators were psychologically stressed at 

the time of the study. There were no associations between genders or age or BMI (Appendix B) and the 

GHQ-12 score.  

4.4.4. Body image discordance (distortion) 

Results from the BID index showed that seventy-five percent of the total group of educators (n=81) had a 

distorted view of their body size (body image discordance). Forty-four percent of the educators perceived 

themselves to be smaller than they were and 31% perceived themselves to be larger than they were. Only 

25% of educators had an accurate perception of their body size.  
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There was a significant negative association between the BID index score and BMI (Spearman rank 

coefficient r=-0.67; p<0.001)(Appendix C). A comparison of BID groups (perceived to be smaller, the same, 

or larger than actual) across the four BMI categories showed that overweight and obese educators were 

significantly more likely to see themselves as smaller than they were (Table 7).  

All underweight educators thought that they were larger than they were. Only 41% of normal weight 

educators perceived their own body size correctly, with 18% seeing themselves as smaller and 41% seeing 

themselves as larger than they were. Interestingly, the majority of overweight (81%) and obese (100%) 

perceived themselves to be smaller than they were, and only a few educators saw themselves correctly 

(14% of overweight and 0% of the obese educators). When the BMI categories were collapsed into two 

groups, it was found that 88% of overweight/obese educators perceived themselves to be smaller and that 

44% of underweight/normal weight educators saw themselves as larger than they were. 

There were no significant associations between age or genders and the BID index score (data not shown 

in a table). 

Table 7.  Body image discordance (BID index scores) of the total group of educators by body mass index 

(BMI) categories 

 

 

Body image discordancea 

 

 

Underweight 

(BMI  

<18.5kg/m2)b 

 

(n=3) 

Normal weight 

(BMI  

<18.5 – 

24.9kg/m2)c 

(n=42) 

Overweight 

(BMI  

25–29.9kg/m2)d 

 

(n=21) 

Obese 

(BMI  

≥30kg/m2)e 

 

(n=11) 

 n (%) n (%) n (%) n (%) 

Perceived smaller than actual (feel-actual <0) 0 (0) 8 (18) 17 (81) 11 (100) 

Perceived the same as actual (feel-actual =0) 0 (0) 17 (41) 3 (14) 0 (0) 

Perceived larger than actual (feel-actual ≥1) 3 (100) 17 (41) 1 (5) 0 (0) 

p-value    <0.001* 

Abbreviation: BMI=Body Mass Index. aMeasured by using the Stunkard et al. figure number chosen by the educator to represent perceived actual 
body size (‘feel’) and subtracting the Stunkard et al. figure number which represents the educator’s actual BMI (‘actual’). bFigures 1 and 2 on the 
body size scale of Stunkard et al. cFigures 3 and 4 on the body size scale of Stunkard et al. dFigures 5-7 on the body size scale of Stunkard et al. 
eFigures 8 and 9 on the body size scale of Stunkard et al. References: aBulik et al. (2001); Stunkard et al. (1983); b-eWHO (2004). 
*Pearson’s Chi-Square test. 

 

4.4.5. Correct identification of body size categories 

Most of the educators were able to correctly identify which silhouettes represented underweight (97%, 

n=69), normal weight (86%, n=64), overweight (86%, n=60) and obese (86%, n=61) individuals. 
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4.4.6. Quantification of the difference between actual weight and ideal weight in kilograms 

When comparing differences between actual and ideal weights, male educators stated ideal weight was 

in line with  their actual weight (mean ± SD: -0.1 ± 6kg). Female educators’ ideal weight was 5 (2;12)kg 

[median (IQR)] less than their actual weight, which is equivalent to 2 BMI points (Table 8). This difference 

between genders was significant. 

There was a significant positive association between age and the difference between actual and ideal 

weight for the total group (Spearman rank coefficient r=0.28; p=0.025)(Appendix D).  

Table 8. Comparison between actual and ideal weight of the total group of educators and by gender  

  Male 

 

Female 

 

Total 

 

Actual weight (kg) na =5 na=71 na=77 

mean ± SD 80 ± 13 68 ± 15 69 ± 15 

median (IQR) 85 (67; 91) 66 (57; 76) 67 (57; 84) 

Ideal weight (kg)b na =7 na=61 na=68 

mean ± SD 81 ± 8 61 ± 10 63 ± 12 

median (IQR) 85 (70; 88) 60 (53; 70) 60 (54; 70) 

Difference between actual and ideal 

weight (kg)c 

na =5 na=59 na=64 

mean ± SD -0.1 ± 6 7 ± 10 7 ± 10 

median (IQR) 0.2 (-6; 5) 5 (2; 12)* 5 (1; 12) 

Abbreviations: IQR=Interquartile Range; SD=Standard Deviation. an varies due to missing values. bWeight provided by educators in response to 
the question ‘How much would you like to weigh?’. cActual weight minus ideal weight; negative values represent instances where educators 
wanted to weigh more than they did; positive values represent instances where educators wanted to weigh less than they did. The mean ± SD is 
presented in italics if the data was normally distributed with the median (IQR) not in italics or vice versa if the data was non-normally distributed 
(Shapiro-Wilk test). 
*Mann-Whitney U-test p=0.046.  
 

4.4.7. Educators’ perception of the weight significant others felt was ideal for them 

Results show that 57% of educators who had a husband/wife/partner thought that this person felt that their 

actual weight was ideal. This was also the case for 60% of educators who reported on their perception of 

what their friends thought and 50% of those who reported on their perception of what their children thought 

was ideal for them. 

Results for the weight educators perceived significant others felt was ideal for them differed significantly 

between BMI categories. The majority (>90%) of normal weight educators indicated that significant others 

in their lives perceived that their actual weight was ideal for them. This number decreases amongst 
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overweight and obese educators. Only two overweight educators indicated that their friends and children, 

and only one overweight educator indicated that their husband/wife/partner, believed their actual weight 

was ideal for them. Amongst the obese educators, only one educator indicated that his/her friends felt  that 

being obese was ideal for him/her.  

Table 9.  Educators’ perception of the weight significant others felt was ideal for them 

 Total Underweight  

(BMI 

<18.5kg/m2)b 

Normal weight  

(BMI <18.5–

24.9kg/m2)c 

Overweight  

(BMI 25–

29.9kg/m2)d 

Obese 

(BMI ≥30kg/m2)e 

 

 n (%) n (%) n (%) n (%) n (%) 

Husband/wife/partner felt that 

actual size was ideal for themf 

na=42 

24 (57)  

na=2 

0 (0)  

na=25 

23 (92)  

na=9 

1 (11)  

na=6 

0 (0)  

p-value     <0.001* 

Friends felt that actual size 

was ideal for themf 

na=43 

26 (60)  

na=2 

0 (0)  

na=24 

23 (96)  

na=8 

2 (25)  

na=9 

1 (11)  

p-value     <0.001* 

Children felt that actual size 

was ideal for themf 

na=28 

14 (50)  

na=1 

0 (0)  

na=13 

12 (92)  

na=7 

2 (29)  

na=7 

0 (0)  

p-value     <0.001* 

Abbreviation: BMI=Body Mass Index. an varies due to not all educators having a husband/wife/partner and or children.  
References: fStunkard et al. (1983); b-eWHO (2004).  

*Pearson’s Chi-Square test. 

 

4.4.8. Body areas satisfaction 

The Cronbach’s alpha for the Body Areas Satisfaction Scale was 0.9, indicating that it was a very reliable 

tool to assess body areas satisfaction among the educators. 

The mean ± SD and median (IQR) total score for the Body Areas Satisfaction Scale, and individual scores 

for the specific body areas, as well as a comparison of these scores between BMI categories, are 

presented in Table 10. The mean ± SD total score was 18.5 ± 6.0 out of the possible minimum of 6 

(satisfied) and maximum of 30 (dissatisfied). The total Body Areas Satisfaction Scale score and the scores 

for waist, hips, arms, legs, and stomach were significantly higher in the overweight/obese educator group 

than in the underweight/normal weight group. There was no significant difference for the satisfaction score 

for buttocks.  

There were also significant positive associations between BMI and the total Body Area Satisfaction Scale 

score (r=0.57; p<0.001), as well as the scores for waist (r=0.62; p<0.001), hips (r=0.57; p<0.001), legs 
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(r=0.46, p<0.001), arms (r=0.38; p=0.001), stomach (r=0.48; p<0.001), and buttocks (r=0.31; p=0.008) (all 

Spearman rank coefficient; Appendices E and F).  

There were no significant associations between total and individual Body Areas Satisfaction Scale scores 

and age or genders (data not shown in a table). 

Table 10.  Comparison of Body Areas Satisfaction Scale scores (total, waist, hips, arms) of educators 

between body mass index (BMI) categories  

Total body 
areas 
satisfaction 
scorea 

Total group 
 
 

(ni=76) 

Underweight / Normal weight 
(BMI<24.9kg/m2) 

(nh=44) 

Overweight / Obese 
(BMI≥25kg/m2) 

(nh=28) 

Mean ± SD 18.5 ± 6.0 16.3 ± 5.5 22.3 ± 4.5 
Median  
(IQR) 

19.0  
(14.0; 22.8) 

16.0 (12.3; 21.0) 22.0 (19.3; 24.0) 

p-value     <0.001** 

Scores for individual body areas   

Waist 

 

Underweight / Normal weight 
(BMI<24.9kg/m2) 

(nh=44) 

Overweight / Obese 
(BMI≥25.kg/m2) 

(nh=28) 

Mean ± SD 3.0 ± 1.3 2.6 ± 1.2 3.9 ± 1.0 
Median  
(IQR) 2.0 (2.0; 4.0) 2.0 (2.0; 4.0) 4.0 (4.0; 4.8) 
p-value    <0.001*** 

Hips 

 

Underweight / Normal weight 
(BMI<24.9kg/m2) 

(nh=42) 

Overweight / Obese 
(BMI≥25kg/m2) 

(nh=28) 
Mean ± SD 3.0 ± 1.3 2.6 ± 1.2 3.8 ± 1.0 
Median  
(IQR) 2.0 (2.0; 4.0) 2.0 (2.0; 4.0) 4.0 (4.0; 4.0) 
p-value    <0.001*** 

Legs 

 

Underweight / Normal weight 
(BMI<24.9kg/m2) 

(nh=44) 

Overweight / Obese 
(BMI≥25kg/m2) 

(nh=28) 
Mean ± SD 3.0 ± 1.2 2.6 ± 1.1 3.7 ± 1.0 
Median  
(IQR) 3.0 (2.0; 4.0) 2.0 (2.0; 4.0) 4.0 (3.0; 4.0) 
p-value    0.001*** 

Arms 

 

Underweight / Normal weight 
(BMI<24.9kg/m2) 

(nh=44) 

Overweight / Obese 
(BMI≥25kg/m2) 

(nh=28) 
Mean ± SD 2.9 ± 1.2 2.6 ± 1.1 3.5 ± 1.2 
Median  
(IQR) 2.0 (2.0; 4.0) 2.0 (2.0; 4.0) 4.0 (2.0; 4.0) 
p-value    0.015*** 

Stomach 

 

Underweight / Normal weight 
(BMI<24.9kg/m2) 

(nh=44) 

Overweight / Obese 
(BMI≥25kg/m2) 

(nh=28) 
Mean ± SD 3.5 ± 1.2 3.2 ± 1.2 4.0 ± 1.0 
Median  
(IQR) 4.0 (2.0; 4.0) 4.0 (2.0; 4.0) 4.0 (4.0; 5.0) 
p-value    0.008*** 

Buttocks 

 

Underweight / Normal weight 
(BMI<24.9kg/m2) 

(nh=44) 

Overweight / Obese 
(BMI≥25kg/m2) 

(nh=27) 
Mean ± SD 3.1 ± 1.2 2.8 ± 1.1 3.5 ± 1.1 
Median  
(IQR) 3.0 (2.0; 4.0) 2.0 (2.0; 4.0) 4.0 (2.0; 4.0) 
p-value     0.054     

Abbreviation: BMI=Body Mass Index. aThe overall minimum possible body part satisfaction score is 6 and the overall maximum possible score is 
30 for the six body areas (waist, hips, legs, arms, stomach, buttocks) combined – higher scores indicate higher levels of dissatisfaction. in varies 
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due to missing values. Reference: b-eWHO (2004). The mean ± SD is presented in italics if the data was normally distributed with the median (IQR) 
not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 
*One-way ANOVA; **Independent samples t-test; ***Mann-Whitney U-Test. 

 

 

4.4.9. Weight history and weight loss behaviours 

The weight history of the educators during childhood and adolescence and its association with BMI is 

outlined in Table 11. Most educators indicated that they had a normal weight during childhood and 

adolescence, and most of the remaining educators indicated that they were overweight during these two 

life phases. None of the educators said that they were obese as a child or adolescent. There were no 

significant differences between the four BMI categories or collapsed BMI categories and self-reported 

childhood and adolescent weight status (only collapsed BMI categories are shown in Table 11). 

A third of the educators perceived their parents’ actual weight status as overweight/obese. There were no 

significant differences between the four BMI groups for perceived parents’ weight status (Table 11). There 

was a non-significant trend for underweight/normal weight educators (collapsed categories) to be less 

likely to have an overweight parent than those who were overweight/obese. There also were no significant 

differences between genders and age groups (<30 years and ≥30 years) for educators’ perceived weight 

during childhood and adolescence and their parents’ weight . 

 

Table 11.  Perceived weight of educators during childhood and adolescence and parents’ actual weight 

status by actual body mass index (BMI) categories* 

 

Weight historya 

 

 

 

 

Total 

 

 

(n=72) 

Underweight/ 

Normal weightb 

(BMI<24.9kg/m2) 

(n=44) 

Overweight/Obese 

(BMI≥25.0kg/m2)c 

 

(n=28) 

 n (%) n (%) 
 

n (%) 
 

Childhood BMI category  
 

   

Underweight/normal weight 61 (85) 39 (89) 22 (79) 

Overweight/obese 11 (15) 5 (11) 6 (21) 

Adolescent BMI category  
 

   

Underweight/normal weight 61 (85) 37 (84) 24 (86) 

Overweight/obese 11 (15) 7 (16) 4 (14) 

Parents’ weight status    

Overweight 24 (33) 11 (25) 13 (46) 

Not overweight/Unsure 48 (67) 33 (75) 15 (54) 
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Abbreviation: BMI=Body Mass Index. aEducators were asked to indicate whether they were either underweight, normal weight, overweight or very 
overweight when they were at primary school, high school, and whether either of their parents were overweight or not. Reference: b-cWHO (2004). 
*There were no significant differences between age groups (<30 years and ≥30 years) and genders. 
*Non-significant trend for difference between the collapsed BMI categories and parents’ weight status, Pearson’s Chi-Square test p=0.060. 

 

Sixty-five percent of all educators had tried to lose weight during the two years preceding the study (Table 

12). There were no significant differences between educators in the four BMI categories or collapsed BMI 

categories for having attempted weight loss over the two years.  

The most common reason for trying to lose weight in the total group was to improve the way they looked, 

followed by for health reasons, with no difference between the four or collapsed BMI categories. 

There were no significant differences for having attempted weight loss in the two years prior to the study 

or the reasons for trying to lose weight between genders and age groups (<30 years and ≥30 years). 

 

Table 12.  Attempts and reasons for weight loss of educators by body mass index (BMI) categories* 

 

Body mass index 

categoriesa of educators 

 

Tried to lose 

weight during 

past 24 months 

 

Reasons for trying to lose weightc 

 

Health reasons Want to look 

better 

Clothes too tight Other 

 Yes  

nb (%) 

n (%) n (%) n (%) n (%) 

Underweight 1 (2) 1 (100) 0 (0) 0 (0) 0 (0) 

Normal weight 
 

23 (49) 5 (22) 14 (61) 4 (17) 0 (0) 

Overweight 
 

14 (30) 2 (14) 8 (57) 0 (0) 4 (29) 

Obese 9 (19) 3 (33) 6 (67) 0 (0) 0 (0) 

Underweight / normal 

weight 
25 (57) 7 (59) 14 (32) 4 (9) 0 (0) 

Overweight / obese 22 (79) 4 (14) 14 (50) 0 (0) 4 (14) 

Total 49 (65) 12 (25) 29 (59) 4 (8) 4 (8) 

Abbreviation: BMI=Body Mass Index. aUnderweight=BMI<18.5kg/m2, normal weight=BMI<18.5-24.9kg/m2, overweight=BMI=25-29.9kg/m2; 

obese=BMI ≥30kg/m2. bn varies due to missing values. Reference: aWHO (2004).  
*There were no significant differences between the four BMI categories or the collapsed BMI categories and weight loss attempts, and reasons 

for trying to lose weight. 

*There were no significant differences for having attempted weight loss in the two years prior to the study or the reasons for trying to lose weight 

between genders and age groups (<30 years and ≥30 years). 
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4.4.10. Nutrition knowledge of educators  

The median (IQR) overall nutrition knowledge score as a percentage was 60.0 (50.0; 65.0)%. Eight percent 

(n=6) of educators had a poor score, 55% (n=42) a fair score, and 37% (n=28) a good score according to 

the criteria set by Okeyo et al., 2020.  

There was no significant association between nutrition knowledge and BMI (Spearman rank coefficient 

r=0.07; p=0.574)(Appendix G). There were also no significant differences between genders and age 

groups (<30 years and ≥30 years) for nutrition knowledge score. 

4.4.11. Protectors against being overweight/obese among the educators 

Variables that showed significant associations in correlations (continuous variables) and cross-tabulations 

(categorical variables) with BMI or BMI categories were included in binomial logistic regression analysis, 

with ‘being overweight/obese’ as the dependant variable. Independent variables were dichotomised as 

follows for these analyses: age: <30 years and ≥30 years, body image discordance: -1> BID index scores 

>+1 (distorted body image) or -1≤ BID index scores ≤+1 (-1, 0 or +1)(no body image distortion) and 

dissatisfaction with waist, hips, legs, arms, stomach and buttocks respectively: score ≤ 2 (satisfied) and 

score ≥3 (dissatisfied).  

Significant protectors against being overweight/obese were being younger than 30 years (OR=0.18; 95% 

CI: 0.04-0.88; p=0.034), not having a distorted body image (OR=0.09; 95% CI: 0.03-0.32; p<0.001) and 

being satisfied with waist (OR=0.29; 95% CI: 0.01-0.85; p=0.025), hips (OR=0.21; 95% CI: 0.07-0.65; 

p=0.007) and legs (OR=0.29; 95% CI: 0.10-0.83; p=0.02). Results for satisfaction with arms, stomach and 

buttocks were not significant. 

 

4.5. DISCUSSION 

This study set out to investigate the weight status of educators employed in independent schools in 

Gauteng and associations with select individual and social factors. Results demonstrate that 55% of the 



25 

 

total group of educators had a normal weight, 27% were overweight and 14% were obese. Significant 

protectors against being overweight/obese that were identified were age and body-image related. 

When comparing the proportion of female educators who were obese against available data in South 

Africa, it seems to have been more favourable than the prevalence found nationally for women (41%) 

(DOH et al., 2019) and among female educators in the Western Cape (47%)(Senekal et al., 2015). The 

proportion  of overweight female  educators in this study was, however, similar to the  prevalence reported  

for South African women (27%; DOH et al., 2019) and female educators in the Western Cape (31%) 

(Senekal et al., 2015).  Because of the small sample,  trends in terms of the weight status of male educators 

employed at independent schools could not be identified. The research by Senekal et al. (2015) showed 

that 37% of their sample of male educators in the Western Cape were overweight and 35% obese. The 

higher prevalence of overweight and obesity in women has been partly attributed to the predisposition that 

they have to accumulate fat for reproduction and lactation purposes, although factors such as diet, physical 

activity, cultural beliefs, and urbanisation are cited as key contributors to the differences seen for obesity 

prevalence between genders (WHO, 2015).  

The majority of educators in this study were middle-aged and there was a significant positive correlation 

between age and BMI. Being younger was found to be a significant protector against having a BMI 

≥25kg/m2. This finding is consistent with national data that showed a trend of BMI increasing with age in 

both sexes in the SANHANES-1 (Shisana et al., 2013) and that the prevalence of overweight and obesity 

was highest among women between the ages of 45 and 64 years of age in the SADHS (DOH et al., 2019). 

Reasons for this could be that ageing is associated with decreased physical activity and less energy 

expenditure, fat redistribution in the body (including to the abdomen and other areas affecting metabolism 

and insulin function), hormonal changes and decreased lean mass (Jura & Kozak, 2016).  

As could be expected, the majority of educators, teaching at independent schools that fall in the highest 

school-fee category, had an LSM in the top two categories, and all except three had a tertiary level 

qualification, reflecting a high SES. Higher SES has been associated with better use of information that 

results in better access to health care and thereby a reduction in behavioural risk factors for NCDs 

(Marengoni et al., 2008; Alaba & Chola, 2013). However, it has also been shown that individuals with high 
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SES may adopt an obesogenic Western diet and lifestyle (Steyn & Damasceno, 2006), increasing their 

risk of overweight and obesity. However, there was no significant association between BMI and education 

level or LSM status among the educators in this study. 

Most educators indicated that they had a normal weight during childhood and adolescence and most of 

the remaining educators indicated that they were overweight during these two life phases. None of the 

educators said that they were obese as a child or adolescent. Childhood and adolescent obesity have 

been associated with the risk of being obese as an adult (Singh et al., 2008; Reilly & Kelly, 2011). It has 

also been suggested that taking early action, whether in childhood and or during adolescence, is important 

to prevent adult overweight and obesity (Simmonds et al., 2015). However, a systematic review and meta-

analysis showed that childhood obesity is not a good predictor of adult disease and that the majority of 

adult morbidity occurred in individuals that were of normal weight during childhood, indicating that obesity 

reduction strategies should be aimed at all children, irrespective of their BMI (Llewellyn et al., 2015). 

There was a non-significant trend for underweight/normal weight educators to be less likely to have an 

overweight parent than those who were overweight/obese, indicating that parent weight status may have 

played a role in the educators’ weight status. A systematic review of the association between parent and 

child obesity in high-income countries found that children of overweight or obese parents are at least twice 

as likely to be overweight or obese than those with parents with a normal weight (Wang et al., 2017), 

although there were numerous factors that influenced how strong this association was, including the study 

design, the age of the child and the weight status of the parent and child, to name a few. Reasons for the 

association between parent and child weight were said to be related to genetics and that parents and 

children share similar lifestyle characteristics, such as eating and other behaviours (Wang et al., 2017).  

Almost half of the educators were psychologically stressed at the time of the study, which is not surprising 

given that the teaching profession is known to be an occupation associated with a high prevalence of work-

related stress (Naghieh et al., 2015). According to a Cochrane review, this is as a result of a high workload, 

relationships with work colleagues, a poor working environment, learner behaviour, long working hours, 

staffing issues, school inspections, and administrative work (Naghieh et al., 2015). It has been shown that 

stress may contribute to the development and maintenance of obesity (Tomiyama, 2019). Stress may 
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influence an individual’s ability to self-regulate their food intake, food choices (including a preference for 

foods high in energy, fat and or sugar), reward processing, hormones controlling hunger and satiety, as 

well as behaviours such as eating, physical activity and sleep (Tomiyama, 2019). However, there was no 

significant association between GHQ-12 scores and BMI among educators in this study.  

Most educators had a distorted view of their body size (body image discordance as reflected by BID index 

scores). This is in line with national data obtained through secondary analysis of the SANHANES-1 data 

set, where 85.5% of participants were found to have a distorted body image (Mchiza et al., 2015). Body 

image refers to how an individual perceives their body size, as well as how this makes them feel, both of 

which influence which size an individual prefers to be (Brown et al., 1990; Gardner, 1996). These 

preferences determine behaviours relating to how an individual will adjust their energy intake and 

expenditure to maintain this body size (Mchiza et al., 2015).  

The BMI of educators in this research was positively associated with BID index scores, indicating that body 

image distortion may be more prevalent amongst those with a greater BMI. Being classified as not having 

body image discordance was furthermore found to be protective against having a BMI≥25kg/m2.  

Association analysis between BID index categories and BMI categories showed that overweight and obese 

educators were significantly more likely to see themselves as smaller than they were (88%), and 

underweight/normal weight educators were more likely to see  themselves as larger than they were (44%). 

This perception is likely to promote the development/maintenance of obesity in the overweight/obese 

educator group. At the lower end of the BMI range the body image distortion thus seems to reflect 

overestimation and at the higher end of the BMI range reflects underestimation of body size. In contrast, 

results from SANHANES-1 showed that participants with a BMI at the lower end of the BMI range 

underestimated their body size and overweight and obese individuals overestimate their body size (Figures 

1, 2 and 3 Appendix H). One explanation for these differences may lie in the fact that the SANHANES-1 

sample was nationally representative, while the current study sample were higher income Caucasian. 

Interestingly, the majority of educators in this study were able to correctly identify the BMI classification of 

the silhouettes, indicating that they may be able to accurately identify the body size of others but not of 

themselves.  
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The Body Shape Areas Satisfaction Scale results show that dissatisfaction with all assessed body areas, 

with the exception of the buttocks, increased with increasing BMI among educators teaching at 

independent schools in Gauteng. Overweight/obese educators were significantly more likely to have higher 

levels of dissatisfaction with their bodies, as well as with all the body areas assessed. 

Satisfaction with their waist, hips and legs were found to be significant protectors against having a 

BMI≥25kg/m2. This finding is in line with a systematic review and meta-analysis which showed that obese 

individuals were significantly more likely to be dissatisfied with their bodies and were more likely to rate 

their bodily appearance negatively than their normal weight counterparts (Weinberger et al., 2016). 

Weinberger and colleagues (2016) also indicated that body image dissatisfaction has been found to be 

greater in obese women than in obese men, and that body dissatisfaction in women persists as they age.  

High levels of body image distortion and body shape and size dissatisfaction could mean that individuals 

will not seek help to address their weight-related issues (Mchiza et al., 2015), or they may use 

inappropriate weight management methods. 

Numerous factors may influence body size perceptions and weight management aims, including culture, 

age, gender, SES, home influences and views on obesity (Brown & Gould, 2011; Sartorius et al., 2015; 

Mchiza et al., 2015). The majority of educators who participated in this study were Caucasian and from a 

high SES background and thus could be expected to have a more Westernised view of body size, where 

being thin is perceived to be ideal (Senekal et al., 2003). The finding that female educators in this study 

wanted to weigh 5kg less supports this contention. However, the associations between BID index 

categories and BMI mentioned above do not clearly reflect a strong influence of the Western beauty ideal 

of thinness. In alignment with this ideal, underweight, and normal weight females would be expected to be 

inclined to overestimate their weight, as they would be striving for an even thinner body. Overweight and 

obese individuals would also be striving for a thinner body and could thus be expected to be more realistic 

about their weight, or even overestimate their weight. The finding that there was a positive association 

between age and the amount of weight educators wanted to lose reflects a level of realism in terms of the 

need to lose weight as BMI and age increase.   
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Family, friends, and peers have been shown to play an important role in reinforcing cultural and societal 

beauty ideals (Cash, 2006). Results from this research reflect the possibility that the social environment 

as reflected by the influence of significant others of educators employed at independent schools in 

Gauteng affirm normal weight as ideal. Most normal weight educators in this research indicated that 

significant others in their lives thought that their actual weight was ideal for them. Furthermore, overweight 

and obese educators’ significant others were less likely to think that their actual weight was ideal for them.  

A  large proportion (65%) of the educators in this study had attempted weight loss, with the main reason 

mentioned being to improve the way they looked (59%). A greater number of overweight/obese educators 

in the present study had also attempted weight loss in the past two years when compared to those who 

were underweight/normal weight. The higher levels of body image distortion at the upper end of the BMI 

range may have contributed to the prominence of weight loss attempts in the overweight/obese educators.  

Losing weight for health reasons was less commonly reported as the main reason for attempting weight 

loss among the educators. Although this was not explored further among this group, qualitative research 

conducted amongst black South African adults indicated that if the perceived threat of obesity to one’s 

health and its negative consequences was low, there was less readiness to attempt weight loss (Okop et 

al., 2016).  

The number of educators that had attempted weight loss in Gauteng was higher than the number of adults 

that had reported to have attempted weight loss (12.1%) among those that participated in the SANHANES-

1 study (Mchiza et al., 2015), as well as the number of educators in the Western Cape that had tried to 

lose weight (52.6%). In the latter study, 23.4% of normal weight educators and 45.3% of overweight 

educators had attempted weight loss (Seme et al., 2017). Although obese educators were reported to be 

the most likely to attempt weight loss, it was unclear how many had (Seme et al., 2017). A greater number 

of overweight/obese educators in the present study had attempted weight loss in the past two years when 

compared to those who were underweight/normal weight. 

The Gauteng educators’ nutrition knowledge was found to be fair, with mean scores being around 60%, 

despite many of the educators having received tertiary level education. Whether these educators had 

received any nutrition-related training was not assessed. It was found that educators in the Western Cape 
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had little nutrition-related training (33.3% received training during their studies and 26.7% received training 

during in-service learning) and their nutrition knowledge was considered to be poor (Seme et al., 2017). 

Of note is that nutrition knowledge does not necessarily equate to healthy eating in practice (Beydoun & 

Wang, 2008; Gorely et al., 2009; Kupolati et al., 2019). Improvement in nutrition knowledge would be 

important among those that are responsible for teaching learners about nutrition. 

 

4.6. STRENGTHS AND LIMITATIONS 

The following limitations of this research need to be borne in mind: the sample was conveniently drawn 

and thus not representative of the target population. The sample included only a small number of males, 

although reflective of the profile of educators employed in independent schools in South Africa, namely 

that the majority of educators are females (du Toit, 2004), resulted in low statistical power for gender 

comparisons. The descriptive cross-sectional study design does not allow for causal inferences to be 

made. Information was self-reported, which may have resulted in social desirability reporting bias.  

The fact that several individual and social factors that are known to influence body mass index were 

included as part of the questionnaire, despite time constraints faced by the educators, was a strength of 

this research. This research also offers insights into the associations between individual and social factors 

and the weight status of a high socio-economic group in South Africa, which has not been researched 

before. 

 

4.7.    CONCLUSIONS AND RECOMMENDATIONS 

With 27% of educators in this study being overweight and 14% obese, it can be concluded that 

overweight/obesity is most probably a public health level problem among educators who teach at 

independent schools. Weight management interventions targeted at this group of educators are clearly 

required.  
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Individual protectors that should be strengthened in such interventions are having a realistic body image 

and being satisfied with individual body areas, specifically waist, hips and legs. Although not a significant 

predictor, weight loss attempts were more common among the overweight/obese educators, with wanting 

to look better emerging as the most important reason for wanting to lose weight. Weight loss for 

improvement of health did not feature strongly. Although the high stress levels experienced by the 

educators were not found to be associated with BMI, it remains a factor that may need attention in weight 

management interventions for educators. Further individual factors that were not associated with a higher 

BMI or being overweight/obese were perceived weight during childhood and adolescence, currently having 

an overweight/obese parent and nutrition knowledge. Finally, the social environment of educators, as 

reflected by the influence of significant others, seems to affirm normal weight as ideal, which is also a 

factor that may need to be supported or strengthened in weight management interventions.  

This study provides insights into the nature of weight-related problems in educators teaching at 

independent schools and associations with individual and social  factors, that can be used to tailor effective 

interventions aimed at preventing or controlling overweight and obesity among this group.  
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APPENDIX A 

Spearman’s correlation coefficient test: Age and weight, height, and BMI. 
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APPENDIX B 

Spearman’s correlation coefficient test: GHQ-12 overall score and BMI. 

 

 

APPENDIX C 

Spearman’s correlation coefficient test: BID score and BMI. 
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APPENDIX D 

Spearman’s correlation coefficient test: Difference between actual and ideal weight and age. 

 

 

APPENDIX E 

Spearman’s correlation coefficient test: Overall body areas satisfaction scores and BMI. 
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APPENDIX F 

Spearman’s correlation coefficient test: Individual body areas satisfaction scores and BMI. 
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APPENDIX G 

Spearman’s correlation coefficient test: Overall nutrition knowledge scores and BMI. 
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APPENDIX H 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Mean ± SD BID (body image distortion) index scores of educators and mean BID scores of South African adults aged 15 years and older (SANHANES-

1) (Mchiza et al., 2015) across BMI categories. 
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Figure 2. Prevalence of BID (body image distortion) scores of educators across BMI categories. 
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Figure 3. Prevalence of BID (body image distortion) scores of adults aged 15 years and older (SANHANES-1)(Mchiza et al., 2015) across BMI categories.
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5.1. ABSTRACT 

Background: Non-communicable diseases (NCDs) are a significant contributor to premature mortality in 

South Africa. The aim of this research was to describe the modifiable and intermediate risk factors for 

NCDs among grade 4 to 7 educators at independent schools in Gauteng. 

Methods: A cross-sectional, descriptive study design was used to assess the educators’ risk for NCDs. A 

self-administered questionnaire was used to collect socio-demographic, health, family history, physical 

activity (PA) and psychological well-being information. A self-administered estimated three-day food record 

was used to assess dietary intake. Anthropometric measurements were taken. Non-fasting finger prick 

blood samples were obtained to assess blood glucose, total cholesterol, and triglyceride levels.  

Results: Eighty-one educators participated and 91% were female. The median (IQR) age of the educators 

was 42.0 (35.0; 50.0) years. Only nine percent of the educators smoked cigarettes and 32% exceeded 

alcohol recommendations. Only 17% of educators had insufficient PA levels and 39% spent >4 hours 

sitting/day. Forty-six percent were psychologically stressed. Twenty-seven percent of the educators were 

overweight, 14% were obese and 43% had waist circumferences indicating risk. Eleven percent of 

educators had a high blood pressure (≥140/≥90 mm Hg), 37% a raised glucose level (≥5.6-<11.0 mmol/L), 

43% a raised total cholesterol level (≥5.0 mmol/L) and 72% a high triglyceride level (≥2.0 mmol/L). All 

studied NCD risk factors were present in the total group. The top nine risks were dietary factors including 

low intake of vegetables, legumes, milk, calcium, fruit, nuts/seeds, fibre, polyunsaturated fat and high 

intake of red meat. More prominent risks in those <30 years were a diet high in SSBs, excess sedentary 

behaviour, elevated triglycerides and smoking and in those ≥30 years were a diet high in total fat, having 

a high waist circumference, having elevated cholesterol levels, being overweight/obese and having low 

PA levels. 

Conclusion: This study provides insights into the modifiable and intermediate risk factors for NCDs among 

educators teaching at independent schools and indicates the need for effective interventions aimed at 

reducing their risk for NCDs. 

Keywords: Non-communicable diseases, modifiable risk factors, intermediate risk factors, primary school 
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educators, teachers, independent schools, South Africa 

5.2. INTRODUCTION 

Non-communicable diseases (NCDs) are estimated to cause 15 million deaths among people between 

the ages of 30 and 69 years annually (World Health Organisation (WHO) Africa, 2015a). According to the 

WHO, low and middle-income countries, like South Africa, are disproportionately affected, with more than 

80% of these deaths occurring in these countries (WHO, 2011a). The WHO predicts that mortality from 

these diseases will continue to increase over the next decade and that Africa will experience an increase 

that is 10% greater than is expected globally. It is also estimated that these diseases will become the 

leading cause of death, surpassing communicable, maternal, perinatal, and nutritional diseases.  

The latest statistics available for South Africa indicate that approximately 60% of deaths are as a result of 

NCDs (Statistics South Africa, 2017). Cardiovascular diseases (CVD) and diabetes are among the top four 

types of NCDs resulting in these deaths (WHO, 2018). Other than the personal costs that NCDs have on 

individuals and their families, the impact of these diseases extend to society as a whole, through the 

economic burden they place on health systems, but also the economy in general, through their impact on 

the workforce of countries (Bloom et al., 2011).  

The current COVID-19 pandemic has cast a spotlight on these diseases, given that individuals with NCDs 

and their risk factors have greater risk for worse outcomes, including dying prematurely as a result of this 

infection (Blumberg et al., 2020). The interaction between infectious diseases and NCDs has been 

described in the context of HIV and TB, where the presence of both types of diseases result in 

multimorbidity, and the negative effects on health outcomes are multiplied (Oni et al., 2015). In sub-

Saharan African countries, health systems have been described as ‘fragile, fragmented and under-

resourced’ (Gouda et al., 2019), without the additional burden brought about by other diseases, making 

the need to take urgent action to prevent and control NCDs imperative.  

NCDs develop as a result of a combination of risk factors, which include those that individuals have no 

control over (non-modifiable), such as age, gender and genetics, and those that can be adjusted 

(modifiable), such as poor dietary intake, low PA levels, high alcohol intake and smoking (Abrahams et al., 
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2011; van Zyl et al., 2012; Ezzati et al., 2013; WHO, 2015). Risk factors for NCDs also tend to co-occur, 

given that they share disease-causing behaviours (Balakumar et al., 2016).  

Environmental changes, such as globalisation and urbanisation have resulted in changes in diet and PA, 

have been described as the nutrition and PA transitions (Katzmarzyk & Mason, 2009; Popkin et al., 2012). 

In South Africa, individuals have disease-causing behaviours, as well as high levels of intermediate risk 

factors, indicating that the nutrition and PA transitions are at an advanced stage, particularly in urban areas 

(Shisana et al., 2013; Department of Health (DOH) et al., 2019).  

The interaction between non-modifiable and modifiable behavioural risk factors over time result in the 

development of intermediate risk factors for NCDs. These include overweight and obesity, including an 

increased waist circumference, hypertension, hyperglycaemia and hypercholesterolaemia (Ezzati et al., 

2013; WHO, 2015). The metabolic syndrome is characterised by an increased waist circumference, raised 

triglycerides, reduced high-density lipoprotein (HDL) cholesterol and a raised fasting blood glucose. The 

presence of three of the five criteria for this syndrome are sufficient to make a diagnosis (Alberti et al., 

2009; The SEMDSA Type 2 Diabetes Guidelines Expert Committee, 2017). This combination of risk factors 

predisposes individuals to type 2 diabetes and CVD, with a five-fold risk of developing diabetes and double 

the risk of atherosclerotic CVD (The SEMDSA Type 2 Diabetes Guidelines Expert Committee, 2017). 

A recent Lancet review highlighted the need for both prevention and management of NCDs to achieve the 

Sustainable Development Goals, indicating that strategies need to include both types of interventions to 

be successful (Nugent et al., 2018). In line with this, the National Strategic Plan for the Prevention and 

Control of NCDs (2013-2017) (DOH, 2013a) included prevention of NCDs as a key focus area, with schools 

being identified as important settings. Life orientation (LO) classes were mentioned as a platform for 

encouraging healthy lifestyles and discouraging learners from smoking and drinking alcohol (DOH, 2015). 

Focusing on interventions that positively influence children’s behaviour is considered to be impactful, given 

that they are more susceptible to external influences than older individuals (Rosário et al., 2012). It has 

also been indicated that dietary patterns, along with PA behaviours, established during childhood continue 

into adulthood (Rosário et al., 2012; Senekal et al., 2015; Seme et al., 2017), which means that adopting 

healthy behaviours at an early age can have both immediate and long-term benefits in contributing to a 
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healthy lifestyle and protecting these individuals from NCDs.  

Educators are considered to be an important external influence on the behaviour of primary school learners 

due to the role they play in being a support structure and potential role model for these children, providing 

them with information and potentially being responsible for implementing programmes that influence 

learner’s behaviour (De Villiers et al., 2012). As such, appropriate interventions aimed at and carried out 

by educators are likely to have benefits for both educators and learners.  

Research has been undertaken to assess the health status and prevalence of NCD risk factors among 

educators in lower socio-economic areas (SEAs) of the Western Cape. Senekal et al. (2015) conducted 

research that outlined the health status of these educators and found that they had high levels of 

intermediate risk factors for NCDs. Seme et al. (2017) examined the modifiable NCD risk factors among 

these educators and found that the educators were making poor food choices and that they had moderate 

levels of PA, although the researchers indicated that educators may have overestimated their PA levels 

(Seme et al., 2017).  

The aim of this research was to determine the modifiable and intermediate NCD risk factors among grade 

4 to 7 educators teaching at independent (non-public) schools in the Gauteng province of South Africa. 

 

5.3. METHODS  

5.3.1. Study design, target population and sample size 

A cross-sectional, descriptive study design was used to assess the modifiable and intermediate risks for 

NCDs in grade 4 to 7 educators teaching at independent schools in Gauteng. These educators taught 

primary or preparatory school children between the ages of 9 and 13 years.  

There are a number of categories of ‘independent schools’ in South Africa. The Independent Schools 

Association of Southern Africa (ISASA) classifies these schools according to their legal status and 

membership of associations and distinguishes these schools from legally registered, affiliated, and 

unaffiliated schools, and those schools that are unregistered (Figure 1). The definition of ‘private’ schools 
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in South Africa does not include public schools on private property, which differs from definitions of ‘private’ 

schools in other countries. The term ‘independent’ has come to replace ‘private’ in many places and 

associations of non-public schools, like ISASA, call their members ‘independent’ schools (Hofmeyr & Lee, 

2004). A characteristic of many of these schools is that their fees are high, making them accessible to only 

those that can afford the tuition. For example, the average annual fee for grades 4 to 7 among the schools 

that participated was R101271.70 in 2020.  

 

 

 

 

 

 

 

Figure 1. Independent schools in South Africa. Adapted from du Toit (2004). 

Research by du Toit (2004) showed that 64.8% of educators (male and female) across all school-fee 

categories were Caucasian (du Toit, 2004), while 86.5% of educators in the highest school-fee category 

(annual fee ≥R18001.00) were Caucasian. The same research showed that 76.9% of educators (all races) 

across all school-fee categories were female, while 81.3% of educators in the highest school-fee category 

were female (du Toit, 2004).  

The sample size for this research was calculated using the proportion of 23.7% of Caucasian females who 

had ever smoked and the 23.7% of Caucasian males and females 15 years and older combined (this 

indicator was not reported separately for genders) who had a high fat score as recorded in the 

SANHANES-1 (Shisana et al., 2013). The sample-proportion option of the OpenEpi calculator (Dean et 

al., 2013), with confidence limits set at 10%, indicated a sample of 70 at a 95% Confidence Interval. 
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Entering the proportion of 14% of Caucasian women who were found to be overweight in the 2003 SADHS 

(DOH et al., 2007) in the calculator with a precision of 8%, resulted in a sample estimate of 75 at a 95% 

Confidence Interval. The 2016 SADHS was not available at the time. 

5.3.2. Study sample and recruitment  

Schools listed with ISASA that included grades 4 to 7 were used to randomly select 50 schools in the 

Gauteng province that were approached to participate in the study. A cluster sampling technique was 

followed, with each school designated as a cluster, and schools were stratified according to type i.e. girls-

, boys- or mixed gender schools. Within each stratum of schools, the aim was to randomly select schools 

based on proportion-to-size sampling, namely 12% from eligible girls- schools, 16% from boys- schools 

and the remaining 72% from schools with learners from both genders. 

Qualified educators employed at these schools that provided written informed consent took part in the 

study. Educators that were pregnant, had given birth in the past three months or had a debilitating disease 

that may affect weight status were not eligible for participation.   

The primary researcher contacted each of the schools to set up an appointment with the principals to 

discuss the study, with the aim of obtaining permission to conduct the research at these schools. The 

schools subsequently requested more information and proof of ethics approval. 

Institutional approval was obtained from ten (20%) of the fifty schools that were approached. The primary 

researcher was invited to either present the study information to relevant educators at a staff meeting or 

to set up a date for data collection at a time that was suitable to the educators. Eighty-one qualified 

educators employed at these schools, that met the inclusion criteria and provided written informed consent 

after the oral information session or prior to data collection (See Addendum A for Participant Information 

and Consent Form), took part in the study (Table 1). The primary reason given by principals and or 

governing bodies and educators (in cases where permission was granted by the school) for not 

participating was due to educator time constraints. The time for data collection was extended to a year to 

allow for maximum participation. The achieved sample compares well with the calculated sample and 

stated strata representation (Table 1). 



8 

Table 1. Number of educators with completed questionnaire and anthropometric and biomedical 

measurements by school type 

n Girls- schools Boys- schools Mixed gender 

schools 

n (%) n (%) n (%) 

Sample target   70 8 (12)  12 (16) 50 (72) 

Actual sample number 

Food records 64 9 (14) 13 (20) 42 (66) 

Smoking question 77 9 (12) 22 (29) 46 (59) 

Physical activity questions 54a 5 (9) 11 (20) 38 (70) 

Psychological well-being questions 76 9 (12) 21 (28) 46 (60) 

Anthropometric measurements 77 9 (12) 23 (32) 48 (62) 

Blood pressure 72 7 (10) 21 (29) 44 (61) 

Glucose levels 72 7 (10) 21 (29) 44 (61) 

Cholesterol levels 72 7 (10) 21 (29) 44 (61) 

Triglyceride levels 61 7 (11) 21 (34) 33 (54) 

aThe number of educators that were included in the final sample. 

5.3.3. Ethics and institutional permission 

Ethics approval was obtained from the University of Cape Town Health Sciences Faculty Ethics Committee 

(ethical clearance number: HREC REF 141/2017) prior to commencement of the research.  

Institutional approval was obtained through permission being granted by the school principal and or the 

school governing body where applicable and all educators provided written informed consent prior to 

participation. 

5.3.4. Determination of the socio-economic profile of the educators 

Socio-economic information collected included age, gender, level of education and a living standards 

assessment. The Living Standards Measure (LSM) was developed by the South African Audience 

Research Foundation (SAARF) as a segmentation tool that categorises individuals according to their living 

standards (Haupt, 2017). As this tool has developed over time, the 2004 version of the SAARF All Media 

and Products Survey (AMPS), which includes twenty-nine LSM descriptors, was used as part of this 

research (Table 2). The Eighty20 LSM Calculator, which includes these twenty-nine descriptors based on 

ownership of household assets and other criteria, was used to categorise each of the participants into an 

LSM group. The online calculator is available at:  https://www.eighty20.co.za/lsm-calculator/ The outcome 

https://www.eighty20.co.za/lsm-calculator/
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can be a value ranging from 1 (representing the lowest socio-economic status (SES)) to 10 (representing 

the highest SES), with sub-categories of low and high within LSM 7-10 groups, which were included by 

the SAARF to allow for greater differentiation between consumers with higher SES (SAARF, 2012).  

Table 2. The twenty-nine Living Standards Measure descriptors 

o Metropolitan dweller (250 000+) o DVD player / Blu ray player 

o Living in a non-urban area o Refrigerator or combined fridge / freezer 

o House / cluster house / town house o Electric stove 

o Tap water in house / on plot o Microwave oven 

o Flush toilet inside house o Deep freezer (free standing) 

o Hot running water o Washing machine 

o Built in kitchen sink o Tumble dryer 

o No domestic worker or gardeners o Dishwashing machine 

o Home security service o Pay TV (M-net / DSTV / TopTV) subscription  

o 2 cell phones in household o Home Theatre System 

o 3 or more cell phones in household o Vacuum cleaner 

o Zero or one radio set in household o Motor vehicle in household 

o Air conditioner (excluding fans) o Computer (desktop / laptop) 

o TV set(s) o Landline (excluding cell phone) 

o Swimming pool  

Reference: Haupt (2017). 

5.3.5. Assessment of non-modifiable, modifiable, and intermediate NCD risk factors  

The World Health Organisation (WHO) STEPwise approach to NCD risk factor surveillance (WHO, 2008) 

was used as a framework to guide the assessment of NCD risk factors that were collected by means of 

the educator questionnaire and dietary records.  

The questionnaire included information relating to non-modifiable (demographic information, personal 

NCD history, family NCD risk and disease history) and modifiable NCD risk factors (smoking, alcohol use, 

physical activity levels, psychological well-being)(Addendum B). Dietary intake as a modifiable risk factor 

was assessed through the dietary records. Intermediate risk factors were assessed through 

anthropometric and biomedical measurements.  
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Non-modifiable risk factor measurements 

Demographics 

Educators were asked what their date of birth was to determine their age and were asked to indicate their 

gender. 

Educators’ parental NCD risk and disease history 

Information relating to the educators’ parental disease status was collected as part of the educator 

questionnaire (Addendum B). Questions included whether any of their parents had any of the following 

conditions: high blood pressure, heart attack, stroke, high cholesterol, or diabetes and whether either of 

their parents was overweight or not. Each of the questions could be answered using one of the following 

three responses: yes/no/unsure.  

Modifiable risk factor measurements 

i) Tobacco use 

Educators were asked whether they were currently smoking cigarettes or not.  

ii)  Dietary risks and alcohol consumption 

To assess the educators’ dietary intake, including energy, macronutrient, micronutrient and alcohol 

consumption, educators completed a three-day estimated food record using a portion size estimation guide 

derived from the Dietary Assessment and Education Kit (DAEK) (Steyn & Senekal, 2004).  

A detailed explanation of how to use these tools was provided to participants in writing, as well as explained 

verbally on the day of data collection, giving the educators an opportunity to seek any clarity required to 

complete the records independently (See Addendum B for the Educator Questionnaire, which includes the 

written explanation of how to complete the food records, as well as the food record template). The 

educators were asked to record their intake on two weekdays and one weekend day on any days that they 

chose to do so. These did not need to be on consecutive days. 
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Key instructions included asking educators to record their intake at the time of consumption; providing as 

much detail as possible including brand names and preparation methods where applicable; using the 

portion size estimation guide or food labels to estimate portions as accurately as possible; using the record 

questions as a reminder of any forgotten foods, to keep their eating habits the same and lastly to be honest 

about their intake. Educators were also encouraged to contact the primary investigator with any questions 

they had while completing the records. Food records were collected from educators after they had 

completed them. 

Dietary records were coded using the appropriate food or beverage codes found in the South African Food 

Data System (SAFOODS) food composition database (MRC, 2002) and estimated food portions were 

converted to grams using the DAEK (Steyn & Senekal, 2004). Where specific branded information was 

provided in the food record and no similar food or beverage item was available in the database, the 

product-specific information was obtained from the food label and included as part of the analysis.   

The dietary risk factors for NCDs were operationalised in terms of those outlined by the GBD Diet 2017 

Collaborators (GBD 2017 Diet Collaborators, 2019). According to the GBD 2017 Diet Collaborators, the 

thresholds used to define optimal dietary intake were based on calculations that were conducted using 

nationally or regionally representative data from 1980 to 2016 from 195 countries. This data outlined the 

consumption of 15 foods and nutrients. They took the level of intake that was associated with the lowest 

risk of mortality from each NCD endpoint and then calculated optimal intake as the weighted mean, using 

the global proportion of deaths from each NCD as the weight. They applied an uncertainty level of 20% 

above and below the mean. The risks included low intake of fruit and vegetables, legumes, nuts and seeds, 

milk, fibre, polyunsaturated fat, and calcium, and high intake of red meat, processed meats, sugar-

sweetened beverages (SSBs), trans-fat and sodium. Table 3 outlines the criteria for each of these dietary 

variables, as well as how the information was derived from the dietary data set (n=64).   

The indicated dietary variables were derived from the educators’ 3-day estimated food records using  the 

SAFOODS food composition database accessed through the South African Medical Research Council’s 

(MRC) FoodFinder3 software programme (MRC, 2002). The average intake of each variable was 

calculated for the three recorded days to represent usual daily intake for analytical purposes. To calculate 
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the units of alcohol consumed, alcohol intake in grams was converted to units through the following 

conversion: 1 unit of alcohol = 8 grams of pure alcohol. This was compared against the South African food-

based dietary guideline for alcohol intake (Jacobs & Steyn, 2013). 

Results on the energy, macro and micronutrient intakes of the study sample have been published 

elsewhere (Chapter 3). 

Table 3. Dietary risk factors criteria and source of data 

Dietary risk factor NCD risk criteria Source of data used to assess dietary risk factors 

Diet low in fruit <250g/daya Dietary records were coded using the appropriate fruit codes found 

in the SAFOODS food composition databaseb and estimated 

portions were converted to grams using the DAEKc. Daily fruit intake 

in grams was calculated for each educator. 

Diet low in vegetables <360g/daya Dietary records were coded using the appropriate vegetable codes 

found in the SAFOODS food composition databaseb and estimated 

portions were converted to grams using the DAEKc. Daily vegetable 

intake in grams was calculated for each educator. 

Diet low in legumes <60g/daya Dietary records were coded using the appropriate legume codes 

found in the SAFOODS food composition databaseb and estimated 

portions were converted to grams using the DAEKc. Daily legume 

intake in grams was calculated for each educator. 

Diet low in nuts and seeds  <21g/daya Dietary records were coded using the appropriate nut and seed 

codes found in the SAFOODS food composition databaseb and 

estimated portions were converted to grams using the DAEKc. Daily 

nut and seed intake in grams were calculated for each educator. 

Diet low in milk <435g/daya Dietary records were coded using the appropriate milk codes found 

in the SAFOODS food composition databaseb and estimated 

portions were converted to grams using the DAEKc. Daily milk intake 

in grams was calculated for each educator. 

Diet high in red meat >23g/daya Dietary records were coded using the appropriate red meat codes 

found in the SAFOODS food composition databaseb and estimated 

portions were converted to grams using the DAEKc. Daily red meat 

intake in grams was calculated for each educator. 

Diet high in processed meat >2g/daya Dietary records were coded using the appropriate processed meat 

codes found in the SAFOODS food composition databaseb and 

estimated portions were converted to grams using the DAEKc. Daily 

processed meat intake in grams was calculated for each educator. 

Diet high in sugar-sweetened 

beverages (SSB) 

>3g/daya Dietary records were coded using the appropriate SSB codes found 

in the SAFOODS food composition databaseb and estimated 

portions were converted to grams using the DAEKc. Daily SSB intake 

in grams was calculated for each educator. Adjustments were made 

to the dietary intake data to determine the average sugar content of 

relevant beverages. This included conducting a review of the sugar 
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content of beverages affected by the Health Promotion Levyd to 

determine the average total sugar content of these beverages using 

product food labels. These values were compared against the total 

sugar of these foods in the FoodFinder3b programme. Food records 

were then individually reviewed and manual adjustments were made 

to the sugar intake values where these foods were consumed. 

Diet low in fibre <24g/daya Nutrient analysis of dietary records using FoodFinder3b. 

Diet low in calcium <1250mg/daya Nutrient analysis of dietary records using FoodFinder3b. 

Diet high in total fat >35%E/daya Nutrient analysis of dietary records using FoodFinder3b. 

Diet low in polyunsaturated fat <11%E/daya Nutrient analysis of dietary records using FoodFinder3b. 

Diet high in trans-fat >0.5%E/daya Nutrient analysis of dietary records using FoodFinder3b. As it is not 

compulsory to label the trans-fat content of foods using 

hydrogenated or partially hydrogenated oils, and because these also 

occur in foods made using these oils that would typically be eaten at 

restaurants or other food service establishments where this 

information is not provided, the information in the SAFOODS 

database was used as is. 

Diet high in sodium >3g (3000mg)/daya Nutrient analysis of dietary records using FoodFinder3b. Adjustments 

were made to the dietary intake data to determine the average 

sodium content for relevant food categories that have mandatory 

maximum sodium limitse. This included reviewing the 2016 maximum 

sodium targets for the foods affected by the sodium reduction 

regulations. These values were compared against the sodium 

content of these foods in the FoodFinder3 programme. Food records 

were then individually reviewed and manual adjustments were made 

to the sodium intake values where these foods were consumed. The 

GBD 2017 Diet Collaborators indicated that there was uncertainty in 

the evidence on the optimal level of sodium intake, and that a sodium 

intake of  less than 2-3g per day was associated with the lowest level 

of blood pressure in randomised controlled trials. 

Abbreviations: DAEK=Dietary Assessment and Education Kit; DOH=Department of Health; E=Energy; MRC=Medical Research Council; 
NCD=Non-communicable Disease; SAFOODS=South African Food Data System; SSB=Sugar Sweetened Beverages. References: aGBD 2017 
Diet Collaborators (2019); bMRC (2002); cSteyn & Senekal (2004); dNational Treasury (2017); eDOH (2013). 

 

iii) Physical inactivity  

The WHO GPAQ was included as part of the educator questionnaire and was used to classify self-reported 

PA levels among the educators as high, moderate, and low in terms of Metabolic Equivalents (METs) 

(Armstrong & Bull, 2006; Bull et al., 2009). This tool measures PA at work, travelling to and from places 

and recreational activities. It also includes questions related to sedentary behaviour. Version 2 of the 

GPAQ and the appropriate GPAQ Instrument and Analysis Guide was used to assess the data provided 

by the participants. 
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Prior to data collection, the primary investigator explained how to complete this section of the questionnaire 

to the participants in detail, given that a limitation of the research conducted amongst primary school 

educators in the Western Cape was that educators may have overestimated their PA levels (Seme et al., 

2017). 

PA variables were excluded from analyses for educators that exceeded the 24-hour cut-off of 1440 

minutes, as indicated by the GPAQ (Armstrong & Bull, 2006; Bull et al., 2009). The GPAQ does not include 

guidance on taking hours spent sleeping into account. It was assumed that educators had a minimum of 

six hours of sleep per night due to their busy lifestyles (<7 hours is considered to be a short sleep duration 

according to Pengpid and Peltzer (2019)), leaving a maximum of 18 hours (1080 minutes) to do any form 

of PA per day. This was used to exclude any educators that reported having more than 1080 minutes of 

activity per day.  

PA levels of the educators that were below 150 minutes of moderate-intensity or 75 minutes of vigorous-

intensity PA per week were classified as a risk for NCDs (Guthold et al., 2018). Sedentary behaviour 

(including sitting as part of work, travel and leisure time) was classified as high if it exceeded 240 minutes 

(4 hours) per day based on the reference group used in a systematic review to examine whether PA was 

able to lessen the negative effects of sitting time on mortality (Ekelund et al., 2016).  

iv) Psychological distress 

Although not part of the WHO STEPwise risk factor surveillance tool (WHO, 2008), the Global Health 

Questionnaire (GHQ-12) was used to assess the psychological well-being of the educators (Goldberg et 

al., 1988), given the link between mental health and NCDs, as well as mental health conditions being 

NCDs themselves (Pryor et al., 2017; United Nations, 2018; Tomiyama, 2019). This questionnaire includes 

questions relating to sleep patterns, problem solving ability, confidence levels and stress.   

The questionnaire contains six positively worded (questions 1, 3, 4, 7, 8 and 12) and six negatively worded 

questions (questions 2, 5, 6, 9, 10 and 11) to describe various feelings. The responses to each of the 

twelve questions fell within a four-point Likert scale ranging from 0 to 3. The methodology outlined by 

Brown et al. (2018) was used to assign values to the responses and is described here. ‘More than usual’ 



15 

 

was assigned a value of 0, ‘same as usual’ a value of 1, ‘less than usual’ a value of 2 and ‘much less than 

usual’ a value of 3. Higher values indicate lower levels of psychological well-being. Responses were then 

coded as follows: a value of 0 was assigned to responses of ‘more than usual’ and ‘same as usual’ and a 

value of 1 was assigned to responses of ‘less than usual’ and ‘much less than usual’. These were then 

added to give a total score ranging from 0 (least distressed) to 12 (most distressed) for each educator.  

The threshold for determining psychological well-being recommended by Goldberg et al. (1988) was 

determined by calculating the mean of the data and using that as the cut-off (Yamashita et al., 2012). In 

this study, a cut-point of 2/3 was used based on the mean overall GHQ-12 score of 2.0. A score of 3 or 

above indicates a higher level of psychological distress.  

Intermediate risk factor measurements 

Anthropometric  

The anthropometric measurements taken were height, weight, and waist circumference. Height and weight 

were used to calculate the body mass index (BMI) of each participant. The procedures outlined by Norton 

and Olds (1996) were followed when taking weight, height, and waist circumference measurements. 

i) Weight 

A digital Equinox EB9300 scale (capacity 180kg) was used to measure body weight to the nearest 0.1kg. 

The scales were tested between schools with an object of known weight to ensure that the scale was 

displaying an accurate measurement. The educator was asked to step onto the scale, which was placed 

on a flat surface, without shoes and stand with his or her feet firmly in the middle of the scale and to look 

directly ahead (head in the Frankfort plane). While standing still, the measurement was recorded. Hygiene 

was maintained by spraying the scale with an appropriate sanitiser and wiping it down between each 

participant. 

ii) Height 

A SECA 213 portable stadiometer was used to measure height to the nearest centimetre. The educator 

was requested to remove any headgear that could interfere with the measurement prior to it being taken. 
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The measuring arm of the stadiometer was lowered onto the head and the head positioned so that an 

imaginary horizontal line ran between the corner of the eye and the part where the top of the ear joins the 

head. The participant was asked to move away, and the measurement was recorded. 

iii)  High body mass index (BMI) 

The educators’ BMI was calculated by taking weight in kilograms and dividing it by height in metres 

squared. The educators were categorised according to their weight status using the World Health 

Organisation (WHO) standards for BMI (WHO, 2004)(Table 4).  

Table 4. International classification of adult weight according to body mass index (BMI)  

BMI (kg/m2) Weight Status 

<18.5 Underweight 

18.5 – 24.9 Normal 

25 - 29.9 Pre-obese/Overweight 

30 – 34.9 Obese Class I 

35 – 39.9 Obese Class II 

≥40 Obese Class III 

Abbreviation: BMI=Body Mass Index. Reference: WHO (2004). 

 

iv) Increased waist circumference 

A non-stretchable measuring tape was used to measure the waist circumference of each participant. The 

educator was requested to stand upright in a relaxed manner with arms slightly away from his or her sides, 

feet 15cm apart. The measuring tape was placed around the narrowest part of the waist with minimal 

clothing, 2.5cm above the umbilicus. For obese educators, the primary investigator stood behind the 

educator to find the narrowest part of the waist. The measuring tape was placed horizontally around the 

participant, parallel to the floor. The measurement was taken to the nearest 0.1cm after normal expiration 

and the participant’s arms relaxed at his or her sides and recorded. The measurement was taken twice 

and the average of the two measurements was used. 

The waist circumference was used to assess abdominal fat distribution and risk of NCDs related to obesity 

and the metabolic syndrome in both males and females (Litchford, 2016). The results were interpreted 

using the WHO (2011b) waist circumference cut-off points (Table 5).  
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Table 5. WHO waist circumference cut-points and risk of metabolic complications by gender  

Gender Waist circumference Risk of metabolic complications 

Male >94.0cm Increased 

Female >80.0cm Increased 

Reference: WHO (2011b). 

Biomedical measures 

Biomedical measures of intermediate NCD risks that were taken included blood pressure and non-fasting  

glucose, total cholesterol and triglyceride levels. The educators were also asked to indicate whether they 

were currently taking medication for high blood pressure, high cholesterol, or diabetes. The information 

relating to medication usage was used to determine whether their blood pressure, total cholesterol and 

blood glucose was within the recommended range with or without the use of medication. 

i) Elevated blood pressure 

Blood pressure measurements were taken by a qualified professional nurse, who used a PRIVA® TD3124 

automatic monitor and the following procedure described by Norton and Olds (1996). Educators were 

informed that at least three readings, 2-3 minutes apart, would be taken. The educator’s left arm was made 

free of tight clothing and he or she was seated with legs uncrossed and could relax for at least 5 minutes 

before the procedure was started. For the first measurement, the educator’s left arm was placed slightly 

bent and with the palm facing upwards on a table or flat surface for the monitor to be placed at the heart 

level. A correct size cuff was applied to the bare upper-arm, making sure the band was positioned 2-3cm 

above the elbow joint on the inside of the arm, covering the brachial artery. The left arm was kept still, and 

the educator was asked not to speak during measurements. The first measure was discarded. After a 

period of 2-3 minutes a second measure was taken followed by the third, a further 2-3 minutes later. The 

second and third measurements were averaged to provide the final value that was used. The blood 

pressure measurement was interpreted using the cut-off value of ≥140/≥90 millimetres mercury (mm Hg) 

to indicate elevated blood pressure (hypertension) based on the definitions and classification in the South 

African Hypertension Practice Guideline (Seedat et al., 2014) for adults (Table 6). Educators that had 

readings in the ‘high normal’ category or categories above this were advised to visit their health care 

professional for further assessment (Table 6). 
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Table 6. Classification of blood pressure 

Blood pressure (BP) 

Stage Systolic BP (mm Hg) Diastolic BP (mm Hg) 

Optimal <120 <80 

Normal 120-129 80-84 

High normal 130-139 85-89 

Grade 1 140-159 90-99 

Grade 2 160-179 100-109 

Grade 3 ≥180 ≥110 

Isolated systolic ≥140 <90 

BP should be categorised into the highest level of BP whether systolic or diastolic. 

   Abbreviation: BP=Blood Pressure. Reference: Seedat et al. (2014). 

ii) Elevated blood glucose, total cholesterol, and triglyceride levels 

Random (non-fasting) finger prick blood samples were taken to assess educators’ blood glucose, total 

cholesterol (TC) and triglyceride (TG) levels. A qualified professional nurse used ACCU-CHEK® and 

ACCUTREND PLUS® machines to take the blood glucose, TC and TG levels respectively. As per point-

of-care finger prick testing for blood lipids recommendations (Klug et al. 2018), the professional nurses 

ensured that the test strips and devices were stored under the correct conditions (temperature, humidity, 

light), quality control measures were in place to ensure that the machines were able to take accurate 

readings, and that the tests were performed precisely. This included ensuring that the educator’s finger 

was cleaned with an alcohol swab, the correct volume of blood was taken without contamination and that 

the finger was not squeezed or ‘milked’, which yields inaccurate results. 

The cut-off values that were used to interpret the random plasma glucose (RPG) in this study are presented 

in Table 5 and are based on the 2017 Society for Endocrinology, Metabolism and Diabetes of South Africa 

(SEMDSA) guidelines for the management of type 2 diabetes (The SEMDSA Type 2 Diabetes Guidelines 

Expert Committee, 2017). It is important to note that, in a clinical setting, a RPG is only recommended in 

persons with symptoms such as polyuria, polydipsia and weight loss, or those that have experienced an 

adverse event associated with hyperglycaemia, such as ketoacidosis or a hyperosmolar non-ketotic state, 

and not in individuals that do not have any of these symptoms (The SEMDSA Type 2 Diabetes Guidelines 

Expert Committee, 2017).  
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The RPG measurement was however selected as the most feasible measure for this research, as it was 

not feasible for the educators to be in a fasted state, as well as the logistics and costs of other tests being 

prohibitive. The RPG was not included for the purpose of diagnosis of diabetes but rather to describe the 

random (non-fasting) blood glucose levels of the educators, as a risk factor for NCDs. Educators that had 

readings in the ‘inconclusive’ category or category above this were advised to visit their health care 

professional for further assessment (Table 7). 

 
Table 7. Interpretation of random plasma glucose tests used for screening for diabetes 

 Diabetes excluded Inconclusiveb Diabetesc 

Random plasma glucosea <5.6 mmol/L ≥5.6-11.0 mmol/L ≥11.1 mmol/L 

aRandom (casual) is defined as any time of day, without regard to the time of the last meal and a result of <11.1 mmol/L does not exclude diabetes. 
bFasting plasma glucose or 2-hr plasma glucose should be conducted in individuals that have inconclusive results. cIn non-pregnant individuals 
with classic symptoms of diabetes or hyperglycaemic crisis, a single abnormal test result confirms diabetes. Reference: The SEMDSA Type 2 
Diabetes Guidelines Expert Committee (2017). 

 

The criteria for interpretation of TC and TG levels is reflected in Table 6 and are based on the 2018 update 

of the South African dyslipidaemia guideline consensus statement (Klug et al., 2018). TG levels are 

affected by the timing of the last meal and can vary by ~0.3mmol/L as a result of this. Based on this 

variability, TGs were considered to be elevated at or above 2.0 mmol/L, in line with the dyslipidaemia 

guideline consensus statement recommendations (Klug et al., 2018).  

The purpose of these tests was not to diagnose dyslipidaemia or to quantify CVD risk. A full lipogram, 

which includes TC, HDL cholesterol, low-density lipoprotein (LDL) cholesterol and TG is required for the 

diagnosis of dyslipidaemia. In a clinical setting, CVD risk is scored using TC, HDL cholesterol, age, blood 

pressure and smoking status, and is used to guide medical management decisions in the absence of 

atherosclerosis or cardiovascular events (Klug et al., 2018). TC and TG measurements were taken as part 

of this research to describe these levels among the educators, as a risk factor for NCDs. Educators that 

had readings in the elevated or raised categories, and or when further testing was indicated, were advised 

to visit their health care professional for further assessment (Table 8). 
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Table 8. Criteria for interpretation of NCD risk based on total cholesterol and triglyceride levels  

 Total cholesterol 

Normal random non-fasting plasma cholesterol <5.0 mmol/L 

Elevated random non-fasting plasma cholesterol; full lipogram required ≥5.0 mmol/L 

 Triglycerides 

Normal random non-fasting plasma triglycerides <1.7 mmol/L 

Raised random non-fasting plasma triglycerides ≥2.0 mmol/L 

Requires a confirmatory fasting sample >5.0 mmol/L 

Reference: Klug et al. (2018)(South African dyslipidaemia guideline consensus statement). 

 

Assessment of the risk factors for NCDs among the educators 

The risk factor profile of educators was calculated by determining the total number of risk factors for each 

educator out of a total of twenty-five risk factors. These risk factors were as follows: current smoking, 

alcohol consumption above recommendations (Jacobs & Steyn, 2013), fifteen dietary risks for NCDs (GBD 

2017 Diet Collaborators, 2019), moderate-intensity PA of less than 150 minutes or vigorous-intensity PA 

of less than 75 minutes per week (WHO, 2010), sedentary activity throughout the day of >4 hours (Ekelund 

et al., 2016), overweight/obesity (WHO, 2004), waist circumference above the cut-off for risk for metabolic 

complications (WHO, 2010), elevated blood pressure (Seedat et al., 2014), elevated blood glucose (The 

SEMDSA Type 2 Diabetes Guidelines Expert Committee, 2017), elevated total cholesterol and elevated 

triglycerides (Klug et al., 2018) and psychological distress (Goldberg et al., 1988). Risks were also ranked 

from the highest to lowest number of educators with each risk factor. In cases where the same number of 

educators had the risk factor, these risk factors were ranked together in no particular order. 

5.3.6. Data analysis 

Data was analysed by the primary researcher using the IBM SPSS Statistics Version 26 Software program 

(IBM Corp. Released 2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp).  

A descriptive profile of the educators was compiled using frequencies for categorical variables and mean 

± standard deviation (SD) and median (interquartile range (IQR)) for continuous variables. Although the 

normality of these variables was tested using the Shapiro-Wilk test, both mean and median values were 

included for all the data presented since some were non-normally and some normally distributed, as well 

as for the ease of comparison with other studies. For clarity, the mean ± SD is presented in italics in tables 
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if the data was normally distributed with the median (IQR) not in italics or vice versa if the data was non-

normally distributed. Values mentioned in the text are either the mean or the median corresponding to the 

values in italics in the tables. 

Variables were compared between age groups (<30 years and ≥30 years) and genders using cross-

tabulations and the Pearson’s Chi-Square test for categorical variables, the Mann-Whitney U-test for non-

normally distributed continuous variables, the independent samples t-test for normally distributed 

continuous variables and the One-way ANOVA for more than two normally distributed continuous variables 

and age groups/genders.  

The Spearman’s correlation test was used to test for correlations between BMI, which was found to be 

non-normally distributed using the Shapiro-Wilk test, and the following variables: average systolic blood 

pressure, average diastolic blood pressure, glucose, cholesterol and triglyceride levels. 

 

5.4. RESULTS  

5.4.1. Educator socio-demographic profile 

The socio-demographic profile of the educators is presented in Table 9. Most of the participants were 

female (91%). Although the final sample of males was small, data are presented for the total group and by 

gender and statistical comparisons are indicated. However, the results of gender comparisons need to be 

interpreted with caution. 

The median (IQR) age of the educators was 42.0 (35.0; 50.0) years. Just over half of the educators fell 

within the 30-49-year age category (55%). Many educators had tertiary level education (68%) with 26% 

and 42% holding undergraduate and postgraduate degrees respectively. Their SES was high, as 

measured by the LSM tool (Haupt, 2017), with all educators having an LSM status of 8 or higher and 69% 

of the group having an LSM status of 10. There were no significant differences between male and female 

educators in relation to their age, education level, or LSM status. 
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Table 9.  Socio-demographic profile of educators from independent schools* 

Variable na =75 Variable na=76 

Age mean ± SD 42.6 ± 11.2 Education level n (%)  

Age median (IQR) 42.0 (35.0; 50.0) High school certificate / Grade 12 3 (4) 

Age groups (years) n (%)  Diploma 21 (28) 

 <30  14 (18) Undergraduate degree 20 (26) 

30-49 41 (55) Postgraduate degree 32 (42) 

>50 20 (27) Socio-economic status n (%)  

Gender n (%) n = 80a LSMb 8 High 2 (3) 

Male 7 (9) LSM 9 Low 8 (10) 

Female 73 (91) LSM 9 High 14 (18) 

  LSM 10 Low 21 (28) 

  LSM 10 High 31 (41) 

Abbreviations: IQR=Interquartile Range; LSM=Living Standards Measure; SD=Standard Deviation. an varies due to missing values. Reference: 
bHaupt (2017), South African Audience Research Foundation (SAARF). The mean ± SD is presented in italics if the data was normally distributed 
with the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 
*There were no significant differences between male and female educators in relation to their age, education level, or LSM status. 
 

5.4.2. Educators’ parental NCD risk and disease history 

Educators’ parental NCD disease risk and disease history is presented in Table 10.  

Fifty-one percent of educators that had been informed that they had high blood pressure had at least one 

parent with high blood pressure. Twenty-one percent and 10% of educators indicated that at least one of 

their parents had suffered a heart attack or stroke respectively. Fifty-four percent of educators indicated 

that at least one of their parents had been diagnosed with elevated total cholesterol levels, 15% had at 

least one parent with diabetes and 32% had at least one overweight parent.  
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Table 10. Parental disease history for the total group of educators 

Disease/condition Mother  

na (%) 

Father 

na (%) 

Any parent 

na (%) 

High blood pressure    

Yes 25 (33) 29 (38) 39 (51)* 

No  48 (63) 41 (54) 31 (41) 

Unsure 3 (4) 6 (8) 6 (8) 

Heart attack    

Yes 2 (3) 16 (21) 16 (21) 

No 72 (94) 58 (76) 58 (76) 

Unsure 2 (3) 2 (3) 2 (3) 

Stroke    

Yes 4 (5) 6 (8) 8 (10) 

No 69 (91) 68 (89) 65 (86) 

Unsure 3 (4) 2 (3) 3 (4) 

High total cholesterol     

Yes 26 (34) 27 (36) 41 (54) 

No 48 (63) 39 (51) 27 (36) 

Unsure 2 (3) 10 (13) 8 (10) 

Diabetes     

Yes 7 (9) 6 (8) 11 (15) 

No 68 (90) 68 (89) 63 (83) 

Unsure 1 (1) 2 (3) 2 (2) 

Overweightb    

Yes 15 (20) 15 (20) 24 (32) 

No 57 (75) 56 (74) 45 (59) 

Unsure 4 (5) 5 (6) 7 (9) 

Abbreviation: WHO=World Health Organisation. an varies due to missing values. bOverweight=body mass index >25kg/m2. Reference: bWHO 
(2004). 

5.4.3. Modifiable risk factors for NCDs  

Tobacco use and alcohol consumption  

Nine percent (n=7) of educators indicated that they smoked cigarettes at the time of the study (Table 11). 

Males were significantly more likely than females to have smoked. There were no significant differences 

in the prevalence of smoking between age groups (<30 years and ≥30 years). 

The median (IQR) alcohol intake was 0.0 (0.0; 6.6)g for males and 0.0 (0.0; 11.3)g for females (Table 8 in 

Chapter 3). Thirty-one percent of the total group had an intake above the gender-specific cut-offs (Jacobs 
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& Steyn, 2013), none of whom were male. However, there were no significant differences for intake above 

recommended cut-offs between genders or age groups (Table 11) . 

Table 11.  Prevalence of modifiable risk factors among the total group of educators and by gender and age 

groups  

Modifiable risk factors Male 
 

Female 
 

<30 years 
 

 ≥30 years 
 

Total group 
 

 n (%)a n (%)a n (%)a n (%)a n (%)a 

Currently smoking      

Yes 2 (40)* 5 (7) 3 (21) 4 (7) 7(9) 

No 3 (60) 66 (93) 11 (79) 53 (93) 70 (91) 

Alcohol consumption above recommendations (>1 unit for females/day; >2 units for males/day)c 

Yes 0 (0) 19 (32) 2 (20) 17 (32) 20 (31) 

No 5 (100) 40 (68) 8 (80) 36 (68) 44 (69) 

Diet low in fruit (<250g/day)d      

Yes 5 (100) 54 (92) 9 (90) 49 (93) 59 (92) 

No 0 (0) 5 (8) 1 (10) 4 (7) 5 (8) 

Diet low in vegetables (<360g/day)d     

Yes 5 (100) 58 (98) 10 (100) 52 (98) 63 (98) 

No 0 (0) 1 (2) 0 (0) 1 (2) 1 (2) 

Diet low in legumes (<60g/day)d      

Yes 5 (100) 58 (98) 10 (100) 52 (98) 63 (98) 

No 0 (0) 1 (2) 0 (0) 1 (2) 1 (2) 

Diet low in nuts and seeds (<21g/day)d     

Yes 5 (100) 54 (92) 10 (100) 48 (91) 59 (92) 

No 0 (0) 5 (8) 0 (0) 5 (9) 5 (8) 

Diet low in milk (<435g/day)d      

Yes 5 (100) 58 (98) 9 (90) 53 (100)* 63 (98) 

No 0 (0) 1 (2) 1 (10) 0 (0) 1 (2) 

Diet high in red meat (>23g/day)d      

Yes 5 (100) 56 (95) 10 (100) 51 (96) 61 (95) 

No 0 (0) 3 (5) 0 (0) 2 (4) 3 (5) 

Diet high in processed meat (>2g/day)d     

Yes 2 (40) 36 (61) 7 (70) 30 (57) 39 (59) 

No 3 (60) 23 (39) 3 (30) 23 (43) 26 (41) 

Diet high in sugar sweetened beverages (>3g/day)d    

Yes 3 (60) 21 (36) 6 (60) 18 (34) 24 (38) 

No 2 (40) 38 (64) 4 (40) 35 (66) 40 (63) 

Diet low in fibre (<24g/day)d     

Yes 3 (60) 55 (93)* 8 (80) 49 (93) 58 (91) 

No 2 (40) 4 (7) 2 (20) 4 (7) 6 (9) 
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Diet low in calcium (<1250mg/day)d    

Yes 5 (100) 57 (97) 9 (90) 52 (98) 62 (97) 

No 0 (0) 2 (3) 1 (10) 1 (2) 2 (3) 

Diet high in total fat (>35%E/day)e     

Yes 1 (20) 32 (54) 3 (30) 29 (55) 33 (52) 

No 4 (80) 27 (46) 7 (70) 24 (45) 31 (48) 

Diet low in polyunsaturated fats (<11%E/day)d    

Yes 4 (80) 51 (86) 10 (100) 44 (83) 55 (86) 

No 1 (20) 8 (14) 0 (0) 9 (17) 9 (14) 

Diet high in trans-fats (>0.5%E/day)d    

Yes 2 (40) 39 (66) 6 (60) 35 (66) 41 (64) 

No 3 (60) 20 (34) 4 (40) 18 (34) 23 (36) 

Diet high in sodium (>3g/day)d     

Yes 0 (0) 5 (9) 1 (10) 4 (8) 5 (8) 

No 5 (100) 54 (91) 9 (90) 49 (92) 59 (92) 

Physical activity less than 150 minutes moderate-intensity or 75 minutes of vigorous-intensity exercise per weekf 

Yes 2 (50) 7 (14) 1 (10) 8 (19) 9 (17) 

No 2 (50) 43 (86) 9 (90) 35 (81) 45 (83) 

Sedentary activity greater than 4 hours per dayg    

Yes 4 (57) 26 (38) 8 (57) 22 (36) 30 (40) 

No 3 (43) 43 (62) 6 (43) 39 (64) 46 (60) 

Psychological stress (GHQ-12 score ≥3)h    

Yes 1 (14) 34 (49) 6 (43) 29 (48) 35 (46) 

No 6 (86) 35 (51) 8 (57) 32 (52) 41 (54) 

Abbreviations: E=Energy; WHO=World Health Organisation. an varies due to missing values. References: cJacobs & Steyn (2013); dGBD 2017 
Diet Collaborators (2019); eFood and Nutrition Board; IOM (2002/2005); fWHO (2011); gEkelund et al. (2016); hGoldberg & Williams (1988), GHQ-
12=Global Health Questionnaire-12; a cut-point of 2/3 was used to determine psychological well-being based on the mean o verall GHQ-12 score 
of 2.0. A score of 3 or above indicates a higher level of psychological distress. 
*Pearson’s Chi-Square test, currently smoking and genders: p=0.014, diet low in milk and age groups: p=0.020, and diet low in fibre and genders: 
0.014. There were no other significant differences for the modifiable risk factors reviewed between genders or age groups (<30 years and ≥30 
years).  

Dietary risk factors  

It was found that 98% of the educators had a low intake of vegetables (<360g/day) and legumes 

(<60g/day). Linked to this, 91% had a low fibre intake (<24g/day). Ninety-two percent had a diet low in fruit 

(<250g/day) and low in nuts and seeds (<21g/day)(Table 11). 

Ninety-eight percent of educators had a low intake of milk (<435g/day) and 97% had a low intake of calcium 

(<1250mg/day). Ninety-five percent and 59% had a high intake of red (>23g/day) and processed (>2g/day) 

meats respectively. Sixty-three percent of educators had a high trans-fat intake (>0.5% energy (E)) and 
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52% had a high total fat intake (>35%E). Eighty-six percent of educators had a polyunsaturated fat intake 

below the recommendation to lower their risk of NCDs (<11%E).  

Thirty-eight percent of educators had a diet high in sugar-sweetened beverages (>3g/day). 

Eight percent of educators had sodium intake above 3g (3000mg) per day, and 28% of educators had 

intakes above 2g (2000mg) per day (Table 11)(2000mg cut-off not shown in the table).  

Comparison of  the dietary risk factors between genders and age groups showed that older (≥30 years) 

educators were significantly more likely to have a low milk intake (100%), although 90% of the younger 

age group also had a low milk intake. Furthermore, significantly more females than males had a low fibre 

intake. There were no further significant differences between genders and age groups (Table 11). 

Physical inactivity  

The total amount of PA per week, the time spent doing moderate- and vigorous-intensity PA per week,  as 

well as the time spent doing PA in three different settings (at work, travelling to and from places and during 

leisure time) is outlined in Table 12.  

The majority of the total PA either took place at work or during leisure time, with  less time spent traveling 

to and from places. There were no significant differences between genders for total PA levels or time spent 

doing PA in each of the three settings (Table 12). 

Approximately half (46%) of all educators were classified as having high levels of PA, 22% as having 

moderate levels and 32% as having low levels, when using the GPAQ classification (Armstrong & Bull, 

2006). There were no significant differences between genders in this regard. It was found that 83% of 

educators were sufficiently active based on the GCRA classification (Joubert et al., 2007) and only 13% 

were inactive. There were no significant associations between total PA done per week (METs), time spent 

doing moderate-intensity PA per week, time spent doing vigorous-intensity PA per week, time spent sitting 

per day and BMI (Appendix A). 

Thirty-nine percent of educators spent more than 240 minutes (four hours) sitting per day. Males spent 

significantly more time sitting than females did (Table 12).    
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Table 12.  Physical activity (PA) levels for the total group of educators and by gender  

  Male 

n=4 

Female 

n=50 

Total 

n=54 

Total PA per week (METs/week)a    

mean ± SD 1525 ± 1567 2089 ± 1690 2047 ± 1674 

median (IQR) 1360 (120; 3095) 2040 (680; 3120) 2040 (540; 3120) 

Moderate-intensity physical activity  

(minutes/week)b 

   

mean ± SD 61 ± 123 535 ± 556 500 ± 549 

median (IQR) 0 (0; 184) 420 (53; 840) 420 (0; 840) 

Vigorous-intensity physical activity  

(minutes/week)c 

   

mean ± SD 175 ± 210 285 ± 310 277 ± 303 

median (IQR) 140 (0; 385) 280 (0; 420) 280 (0; 420) 

Work-related PA (minutes/week)d    

mean ± SD 70 ± 140 211 ± 309 200 ± 302 

median (IQR) 0 (0; 210) 0 (0; 319) 0 (0; 300) 

Transport-related PA (minutes/week)e    

mean ± SD 30 ± 60 12 ± 38 14 ± 39 

median (IQR) 0 (0; 90) 0 (0; 0) 0 (0; 0) 

Recreation-related PA (minutes/week)f    

mean ± SD 136 ± 273 169 ± 187 166 ± 192 

median (IQR) 0 (0; 409) 125 (4; 300) 120 (0; 300) 

Sitting time (minutes/day)g n=7 n=69 n=76 

mean ± SD 369 ± 226* 222 ± 122 236 ± 139 

median (IQR) 386 (197; 540) 214 (137; 300) 214 (137; 315) 

Sitting time classification    

<240 minutes per day n (%) 3 (43) 43 (62) 45 (61) 

≥240 minutes per dayh n (%) 4 (57) 26 (38) 39 (39) 

GPAQ classification n=4 n=50 n=54 

Low level of PA n (%) 2 (50) 15 (30) 17 (32) 

Moderate level of PA n (%) 0 (0) 12 (24) 12 (22) 

High level of PA n (%) 2 (50) 23 (46) 25 (46) 

GCRA classification    

Level 1 – Inactivei n (%) 2 (50) 5 (10) 7 (13) 

Level 2 – Insufficiently activej n (%) 0 (0) 2 (4) 2 (4) 

Level 3 – Sufficiently activekn (%) 2 (50) 43 (86) 45 (83) 

Abbreviations: GCRA=Global Comparative Risk Assessment; GPAQ=Global Physical Activity Questionnaire; IQR=Interquartile Range; 
MET=Metabolic Equivalent; PA=Physical Activity; SD=Standard Deviation. a-gAs defined by the GPAQ. dActivity at work. eActivity related to travel 
to and from places. fRecreational activities. gTime spent sitting or resting at work, during travel to and from places and during leisure time per day. 
hHigh amount of sitting time. iDoing no or very little physical activity at work, at home, for transport or during leisure time as measured by the 
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GPAQ. jDoing some physical activity but less than 150 minutes of moderate-intensity physical activity or 60 minutes of vigorous-intensity physical 
activity per week across work, home, transport and during leisure time as measured by the GPAQ. kAt least 150 minutes of moderate-intensity 
physical activity or 60 minutes of vigorous-intensity physical activity per week across work, home, transport and during leisure time as measured 
by the GPAQ. References: a-gArmstrong & Bull (2006); hEkelund et al. (2016); i-kJoubert et al. (2007). The mean ± SD is presented in italics if the 
data was normally distributed with the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-Wilk test). 
*Mann-Whitney U-test p=0.035. There were no other significant differences between genders. 
  
 

Physical inactivity as a risk for NCDs is presented in Table 11. Only 17% of educators had PA levels that 

place them at risk of NCDs (<150 minutes moderate-intensity or <75 minutes of vigorous-intensity PA per 

week), with no significant differences between genders and age groups. Forty percent of educators spent 

more than four hours a day sitting, whether at work, during travel to and from places or during leisure time, 

which places them at risk for NCDs. There were no significant differences between genders or age groups 

and sedentary behaviour. 

Psychological distress 

Almost half of the educators (46%) had a GHQ-12 score of ≥3, indicating that many of the educators were 

psychologically stressed at the time of the study. Almost half of the female educators (49%) and those in 

the older age group (48%) were experiencing psychological stress. There were no significant differences 

between genders and age groups for levels of psychological distress (Table 11).   

5.4.4. Intermediate risk factors: Anthropometric  

The weight status and anthropometric measurements of the educators are presented in Table 13. The 

median (IQR) BMI of the total group was within the normal range (23.9 (21.6; 29.2)kg/m2)(WHO, 2004). 

Four percent of educators were underweight, 55% were of normal weight, 27% were overweight and 14% 

obese. There were no significant differences between genders for weight, height, BMI, and BMI categories. 

The older age group (≥30 years) had a significantly higher BMI. 

The mean ± SD waist circumference for male educators was 93.4 ± 11.6cm and median (IQR) waist 

circumference was 77.4 (71.1; 86.8)cm for females and waist circumference was significantly higher in 

male educators. These mean/median waist circumference measurements were below the recommended 

cut-offs that indicate an increased risk for metabolic complications for both males and females (males: 

>94.0cm; females: >80.0cm)(WHO, 2011b).  
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However, forty-three percent of educators had waist circumferences indicating an increased risk of 

metabolic complications. There were no significant differences between genders for risk allocation, 

however older educators (≥30 years) were significantly more likely to have a waist circumference indicating 

risk.  
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Table 13. Anthropometric measurements and categorisation according to BMI and waist circumference cut-offs for the total group of educators and by gender 

and age groups  

  

 
Body mass index (kg/m2) Waist circumference (cm) 

Category  na Mean ± SD Median  

(IQR) 

< 18.5b 

 

 

≥ 18.5 < 

25.0c 

 

25.0-29.9d 

 

≥30.0e 

  

na Mean ± SD Median 

(IQR) 

M ≤ 94f; 

F ≤ 80f 

 

M > 94g; 

F >80g 

Gender    n  

(%) 

n  

(%) 

n 

 (%) 

n  

(%) 

   n  

(%) 

n  

(%) 

Male 5 25.2 ± 3.4 23.9  

(22.3; 28.8) 

0 

(0) 

3 

(60) 

2 

(40) 

0 

(0) 

5 93.4 ± 11.6 100.1 

(81.0; 102.5)* 

2  

(40) 

3  

(60) 

Female 71 24.9 ± 4.8 23.7  

(21.5; 29.2) 

3 

(4) 

39 

(55) 

18 

(25) 

11 

(16) 

68 80.5 ± 13.2 77.4  

(71.1; 86.8) 

40  

(59) 

28  

(41) 

Age groups          

<30 years 14 22.5 ± 4.5 24.7  

(22.1; 29.4) 

0 

(0) 

12 

(86) 

1 

(7) 

1 

(7) 

14 75.6 ± 10.6 71.5  

(70.0; 80.0) 

12 

(86) 

2 

(14) 

≥30 years 57 25.6 ± 4.7 24.7  

   (22.1; 9.4)* 

3 

(5) 

28 

(49) 

16 

(28) 

10 

(18) 

54 81.1 ± 13.9 79.6  

(72.0; 89.5)* 

27 

(50) 

27 

(50)** 

Total group 77 25.0 ± 4.7 23.9  

(21.6; 29.2) 

3 

(4) 

42 

(55) 

21 

(27) 

11 

(14) 

74 81.7 ± 13.7 79.0  

(71.7; 88.3) 

42  

(57) 

32 

(43) 

Abbreviations: BMI=Body Mass Index; F=Female; IQR=Interquartile Range; M=Male; SD=Standard Deviation; WC=Waist Circumference; WHO=World Health Organisation. an varies due to missing values. bBMI 
<18.5kg/m2=underweight. cBMI≥18.5-24.9kg/m2=normal weight. dBMI=25.0-29.9kg/m2=overweight. eBMI>30.0kg/m2=obese. fMale WC≤94cm and female WC≤80cm=lower risk for metabolic complications. gMale WC 
>94cm and female WC >80cm=increased risk for metabolic complications. References: b-eWHO (2004); f-hWHO (2011b).   
*Mann-Whitney U-test, BMI and age groups (<30 years and ≥30 years): p=0.007, waist circumference and genders: p=0.034, waist circumference and age groups (<30 years and ≥30 years): p=0.029.  
**Pearson’s Chi-Square test p=0.016. 
There were no other significant differences between genders and age groups (<30 years and ≥30 years) and BMI, BMI categories, waist circumference, and waist circumference categories. 
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5.4.5.  Intermediate risk factors: Biomedical measures 

Blood pressure 

The results of the blood pressure measurements are presented in Table 14. The median (IQR) systolic 

blood pressure among the educators was 118 (110.3; 126.4)mm Hg. The mean ± SD diastolic blood 

pressure among the educators was 79 ± 10.5mm Hg. Eighty-nine percent of educators had a blood 

pressure below the cut-off for hypertension (<140/<90mm Hg) and only eleven percent were above this. 

These educators were advised to visit a health care professional for further assessment.  

There were no significant differences between genders and age groups when comparing diastolic blood 

pressure, systolic blood pressure or those that were above or below the cut-off for hypertension. These 

results do not reflect whether an educator was taking anti-hypertensive medication or not. The blood 

pressure status of educators, taking anti-hypertensive medication into account, is presented in Table 14, 

and shown visually in Figure 2.  

Table 14. Mean ± SD, median (IQR) and categorisation into blood pressure categories for the total group of 

educators and by gender and age groups* 

  
Blood pressure (mm Hg) 

  
Systolic Diastolic Blood pressure categoriesb 

Category  na Mean ± SD Median 

 (IQR) 

Mean ± SD Median 

 (IQR) 

<140/<90 

n (%) 

≥140/≥90 

n (%) 

Gender       

Male 5 124 ± 8.3  121  

(118.5; 130.0) 

84 ± 4.6 82  

(79.5; 88.3) 

5 (100) 0 (0) 

Female 66 120 ± 14.0 118  

(109.4; 126.6) 

78 ± 10.8 77  

(70.4; 85.0) 

60 (91) 6 (9) 

Age groups       

<30 years 14 112 ± 9.7 116 

(104.1; 118.5) 

73 ± 6.9 73 

(67.8; 78.0) 

14 (100) 0 (0) 

≥30 years 52 123 ± 13.4 120 

(114.3; 128.0) 

80 ± 10.7 81 

(72.1; 86.5) 

7 (13) 45 (87) 

Total 

group 

72 120 ± 13.6 118  

(110.3; 126.4) 

79 ± 10.5 79  

(71.5; 85.0) 

64 (89) 8 (11) 

Abbreviations: IQR=Interquartile Range; SD=Standard Deviation; Systolic blood pressure (SBP); Diastolic blood pressure (DBP). SDP and DBP 
is represented as the SBP/DBP in millimetres mercury (mm Hg). an varies due to missing values. b <140/<90mm Hg=blood pressure below the 
cut-off for hypertension;  ≥140/≥90mm Hg=elevated blood pressure (hypertension). Reference: bSeedat et al. (2014). The mean ± SD is presented 
in italics if the data was normally distributed with the median (IQR) not in italics or vice versa if the data was non-normally distributed (Shapiro-
Wilk test). 
*There were significant differences for SBP, DBP or blood pressure categories between genders or age groups (<30 years and ≥30 years).  
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Eighty-six percent of educators were not taking anti-hypertensive medication at the time of the study and 

14% were (Table 15). Of those that weren’t taking this medication, six percent had an elevated blood 

pressure (≥140/≥90mm Hg). Of those that were taking anti-hypertensive medication, 60% had blood 

pressure below the cut-off for hypertension (<140/<90mm Hg) and 40% had an elevated blood pressure, 

indicating that their blood pressure may be uncontrolled on medication. The prevalence of having a blood 

pressure below the cut-off for hypertension was higher than having an elevated blood pressure amongst 

the group of educators taking this medication and this difference was significant. There were no significant 

differences in blood pressure status among educators that were not taking anti-hypertensive medication. 

Table 15. Blood pressure status of the total group of educators 

Blood pressure status n (%) n (%) 

Educators not taking anti-hypertensive medication  62 (86)  

 Optimal blood pressurea  25 (40) 

 Normal blood pressureb  22 (36) 

 High normal blood pressurec  11 (18) 

 Mildly elevated blood pressured   2 (3) 

 Moderately elevated blood pressuree  2 (3) 

 Severely elevated blood pressuref  0 (0) 

Educators taking anti-hypertensive medication  10 (14)  

 Blood pressure below the cut-off for hypertensiong  6 (60)* 

 Elevated blood pressureh             4 (40) 

Abbreviations: Diastolic blood pressure (DBP); SADHS=South Africa Demographic and Health Survey; Systolic blood pressure (SBP). SBP and 
DBP is represented as the SBP/DBP in millimetres mercury (mm Hg). For categories classified as normal or above, either the SBP or the DBP 
reading met the criteria for the category and the measurements were classified into the highest level of BP based on this. a<120/<80mm Hg. b120-
129/80-84mm Hg c130-139/85-89mm Hg. d140-159/90-99mm Hg. e160-179/100-109mm Hg. f>180/>110mm Hg. g<140/<190mm Hg. 
h≥140/≥90mm Hg. References: a-hSeedat et al. (2014); SADHS (2016). 
*Pearson’s Chi-Square test p=0.008.  
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Figure 2. Blood pressure status of the total group of educators (n=72) 

There was no significant association between BMI and systolic blood pressure but there was a significant 

positive association between BMI and diastolic blood pressure (Spearman rank coefficient r=0.35; 

p=0.003)(Appendix  B).  

Blood glucose, total cholesterol, and triglyceride levels  

Random non-fasting blood glucose, cholesterol and triglyceride results are outlined in Table 16. These 

results do not reflect whether an educator was taking medication to control either blood glucose or 

cholesterol levels or not. 

Mean ± SD random plasma (non-fasting) glucose levels (‘blood glucose levels’) were 5.5 ± 0.8mmol/L. 

Sixty-three percent of educators had normal blood glucose levels (<5.6 mmol/L) and 37% had raised blood 

glucose levels without symptoms of diabetes (≥5.6-<11.0mmol/L). The educators with raised glucose 

levels were advised to visit a health care professional for further assessment. None of the educators had 

a blood glucose level of ≥11.1mmol/L, which indicates diabetes when classic symptoms of diabetes or a 

hyperglycaemic crisis is present (The SEMDSA Type 2 Diabetes Guidelines Expert Committee (2017)). 

There were no significant differences between genders or age groups for glucose levels or for the following 

two categories of blood glucose levels: <5.6mmol/L and ≥5.6-<11.0mmol/L (Table 16). 
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Median (IQR) blood (non-fasting) total cholesterol levels (‘total cholesterol levels’) were 4.9 (4.5; 5.7) 

mmol/L. Fifty-seven percent of educators had a normal total cholesterol level (<5.0mmol/L) and 43% had 

a raised total cholesterol level (≥5.0mmol/L). The educators with a raised total cholesterol level were 

advised to visit a health care professional for further assessment and a full lipogram. There were no 

significant differences between genders for total cholesterol levels or allocation of cholesterol to elevated 

or normal categories. However, older (≥30 years) had significantly higher cholesterol levels than younger 

educators and were also more likely to fall in the elevated cholesterol category. 

Median (IQR) blood (non-fasting) triglyceride levels (‘triglyceride levels’) were 3.2 (1.5; 6.8)mmol/L. 

Twenty-eight percent of educators had a normal triglyceride level (<2.0mmol/L), 41% had a raised 

triglyceride level of ≥2.0-≤5.0mmol/L, and 31% had levels >5.0mmol/L. All the educators with raised 

triglycerides were advised to visit a health care professional for further assessment, and those with levels 

>5.0mmol/L were advised to have a fasting confirmatory sample taken. There were no significant 

differences between genders and age groups for triglyceride levels or the three triglyceride categories 

shown in Table 16.
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Table 16. Mean ± SD, median (IQR) and categorisation to glucose, total cholesterol, and triglycerides categories for the total group of educators and by gender 

and age groups 

  Random non-fasting glucose  

(mmol/L)b 

Random non-fasting total cholesterol 

(mmol/L)c 

 Random non-fasting triglycerides  

(mmol/L)c 

 na Mean  

  ± SD 

Median 

(IQR) 

<5.6 

 

n  

(%) 

≥5.6-

<11.0 

n  

(%) 

≥11.1 

 

n  

(%) 

Mean  

± SD 

Median 

(IQR) 

<5.0 

 

n  

(%) 

≥5.0 

 

n  

(%) 

na Mean  

± SD 

Median 

(IQR) 

<2.0 

 

n  

(%) 

≥2.0-

≤5.0 

n  

(%) 

>5.0 

 

n  

(%) 

Gender                 

Male 5  5.7  

± 0.8 

5.9 

(5.0; 6.4) 

3  

(60) 

2  

(40) 

0  

(0) 

5.3  

± 1.5 

5.0  

(4.0; 6.8) 

2  

(40) 

3  

(60) 

3 4.9  

± 3.5 

2.9  

(2.9; -) 

0  

(0) 

2  

(67) 

1 

(33) 

Female 66 5.5  

± 0.8 

5.4 

(5.0; 5.8) 

41  

(62) 

25  

(38) 

0  

(0) 

5.1  

± 1.0 

4.9  

(4.5; 5.7) 

38  

(58) 

28  

(42) 

57 3.9  

± 2.8 

3.6  

(1.4; 6.8) 

16  

(28) 

23  

(40) 

18  

(32) 

Age groups                

<30 years 14 5.2 ± 

0.8 

5.2  

(4.8; 5.8) 

5 

(36) 

9 

 (64) 

0  

(0) 

4.5 

± 0.8 

4.5  

(4.1; 5.0) 

12 

(86) 

2  

(14) 

9 2.9  

± 2.6 

2.9  

(0.4; 5.3) 

4 

(44) 

3  

(33) 

2  

(22) 

≥30 years 52 5.6 ± 

0.8 

5.4  

(5.0; 5.9) 

20 

(38) 

32  

(62) 

0  

(0) 

5.3  

± 1.1 

5.0  

(4.6; 6.0)* 

26 

(50) 

26  

(50)** 

46 4.0  

± 2.8 

3.1 

(1.9; 6.2) 

11 

(24) 

21 

(46) 

14 

(30) 

Total group 72 5.5  

± 0.8 

5.4  

(5.0; 5.9) 

45  

(63) 

27 

(37) 

0  

(0) 

5.1  

± 1.0 

4.9  

(4.5; 5.7) 

41 

(57) 

31  

(43)  

61 3.9  

± 2.8 

3.2  

(1.5; 6.8) 

17  

(28) 

25  

(41) 

19  

(31) 

Abbreviations: IQR=Interquartile Range; SD=Standard Deviation. an varies due to missing values. b<5.6mmol/L=normal random non-fasting plasma glucose, ≥5.6-<11.0mmol/L=raised random non-fasting plasma 
glucose without symptoms of diabetes, ≥11.1mmol/L=diabetes if classic symptoms of diabetes or hyperglycaemic crisis is present. c<5.0mmol/L=normal random non-fasting plasma total cholesterol, 
≥5.0mmol/L=elevated random non-fasting plasma total cholesterol, full lipogram required. c<2.0mmol/L=normal random non-fasting plasma triglycerides, ≥2.0mmol/L=raised random non-fasting plasma triglycerides, 
>5.0mmol/L, requires a confirmatory fasting sample. References: bThe SEMDSA Type 2 Diabetes Guidelines Expert Committee (2017); cKlug et al. (2018)(South African dyslipidaemia guideline consensus statement). 
*Mann-Whitney U-test p=0.005; **Pearson’s Chi-Square test p=0.016. There were no other significant differences for random non-fasting glucose, random non-fasting total cholesterol, or random non-fasting 
triglycerides between genders or age groups (<30 years and ≥30 years).  
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The blood glucose and total cholesterol status of educators, taking the relevant medications into account, 

are presented in Table 17. Ninety-seven percent of educators were not on medication to control their blood 

glucose levels and 37% of these educators had raised blood glucose levels without symptoms of diabetes 

(≥5.6-<11.0mmol/L). Three percent of educators (n=2) were taking medication to control their blood 

glucose levels and 50% of these had a normal level (n=1). This information is shown visually in Figure 3. 

There were no significant differences between categories of blood glucose levels and whether an educator 

was taking medication to control their blood glucose levels or not. 

Ninety-four percent of educators were not on medication to control their total cholesterol levels and 43% 

of these educators had raised levels (≥5.0mmol/L). Six percent of educators (n=4) were taking medication 

to control their total cholesterol levels and 25% of these still had raised levels (n=1)(Table 17). This 

information is shown visually in Figure 4. There were no significant differences between categories of total 

cholesterol levels and whether an educator was taking medication to control this or not.  
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Table 17. Blood glucose and cholesterol status of the total group of educators* 

 n (%) n (%) 

Blood glucose    

Educators not taking medication to control blood glucose levels 70 (97)  

           Normal random non-fasting plasma glucosea  44 (63) 

           Raised random non-fasting plasma glucose (asymptomatic)b  26 (37) 

           Raised random non-fasting plasma glucose (symptomatic)c   0 (0) 

  Educators taking medication to control blood glucose levels  2 (3)  

           Normal random non-fasting plasma glucosea  1 (50) 

           Raised random non-fasting plasma glucose (asymptomatic)b  1 (50) 

           Raised random non-fasting plasma glucose (symptomatic)c   0 (0) 

Blood cholesterol    

Educators not taking medication to control blood cholesterol  

levels 

68 (94)  

           Normal random non-fasting plasma cholesterold  38 (57) 

           Raised random non-fasting plasma cholesterole  30 (43) 

  Educators taking medication to control blood cholesterol levels  4 (6)  

           Normal random non-fasting plasma cholesterold  3 (75) 

           Raised random non-fasting plasma cholesterole  1 (25) 

a<5.6mmol/L=normal random non-fasting plasma glucose. b≥5.6-<11.0mmol/L=raised random non-fasting plasma glucose without symptoms of 
diabetes. c≥11.1mmol/L=diabetes if classic symptoms of diabetes or hyperglycaemic crisis is present. d<5.0mmol/L=normal random non-fasting 
plasma total cholesterol. e≥5.0mmol/L=elevated random non-fasting plasma total cholesterol, full lipogram required. References: a-cThe SEMDSA 
Type 2 Diabetes Guidelines Expert Committee (2017); d-eKlug et al. (2018)(South African dyslipidaemia guideline consensus statement). 
*There were no significant differences between categories of blood glucose levels/cholesterol levels and whether an educator was taking 
medication to control their blood glucose/cholesterol levels or not. 
 

 

 

Figure 3. Blood glucose status of the total group of educators (n=72) 
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Figure 4. Blood total cholesterol status of the total group of educators (n=72)  

The intermediate risk factors for NCDs amongst the educators are summarised in Table 18. Forty-one 

percent of educators were overweight/obese and 43% of educators had a waist circumference which 

places them at risk of metabolic complications. Eleven percent of educators had high blood pressure, 37% 

had elevated blood glucose levels, 43% had high total cholesterol and 72% had elevated triglyceride levels. 

There were no significant differences between genders for these risk factors. Educators in the older age 

group (≥30 years) were significantly more likely to be overweight/obese, have a higher waist 

circumference, and have a raised total cholesterol level than those in the younger age group. There were 

no significant associations with BMI and glucose, cholesterol, or triglyceride levels (Appendix C). 
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Table 18.  Prevalence of intermediate risk factors among the total group of educators and by gender and age 

groups  

Intermediate risk factor Male 

 

Female 

 

 <30 years 

 

  ≥30 years 

 

Total group 

 

 n (%)a n (%)a n (%)a n (%)a n (%)a 

Overweight/obese (BMI >25kg/m2)b    

Yes 2 (40) 29 (40) 2 (14) 26 (46)* 32 (42) 

No 3 (60) 42 (60) 12 (86) 31 (54) 45 (58) 

Waist circumference measurement indicating increased risk for metabolic complications  

(Male >94.0cm and female >80.0cm)c 

Yes 3 (60) 29 (43) 2 (14) 27 (50)* 32 (43) 

No 2 (40) 39 (57) 12 (86) 27 (50) 42 (57) 

Elevated blood pressure (≥140/≥90mm Hg)d    

Yes 0 (0) 8 (11) 0 (0) 7 (13) 8 (11) 

No 5 (100) 58 (89) 14 (100) 45 (87) 64 (92) 

Elevated blood glucose (≥5.6mmol/L)e    

Yes 2 (40) 25 (38) 9 (64) 32 (62) 27 (37) 

No 3 (60) 41 (62) 5 (36) 20 (38) 45 (63) 

Elevated total cholesterol (≥5.0mmol/L)f    

Yes 3 (60) 28 (42) 2 (14) 26 (50)* 31 (43) 

No 2 (40) 38 (58) 12 (86) 26 (50) 41 (57) 

Elevated triglycerides (≥2.0mmol/L)f    

Yes 3 (100) 41 (72) 5 (56) 11 (24) 44 (72) 

No 0 (0) 16 (28) 4 (44) 35 (76) 17 (28) 

Abbreviation: BMI=Body Mass Index. an varies due to missing values. References: bWHO (2004); cWHO (2011); dSeedat et al. (2014); eThe 
SEMDSA Type 2 Diabetes Guidelines Expert Committee, 2017; fKlug et al. (2018)(South African dyslipidaemia guideline consensus statement). 
*Pearson’s Chi-Square test, overweight/obese or not and age groups(<30 years and ≥30 years): p=0.032, waist circumference measurement 
indicating risk for metabolic complications or not and age groups (<30 years and ≥30 years): p=0.016, elevated total cholesterol or not and age 
groups (<30 years and ≥30 years): p=0.016. There were no other significant differences for when an intermediate risk factor was present or not 
and genders or age groups (<30 years and ≥30 years). 
 
 

5.4.6. NCD risk factor profile of the educators 

The NCD risk factor profile of educators is presented in Table 19.  

The first nine of the twenty-five risk factors for the total group of educators were dietary factors, with the 

top three, that were present in 98% of educators, being a diet low in vegetables, low in legumes and low 

in milk. The other dietary risks in the top nine factors included a diet low in calcium (97%), high in red meat 

(95%), low in fruit and in nuts/seeds (92% respectively), low in fibre (91%) and low in polyunsaturated fat 

(86%).  

High triglycerides was a risk factor in 72%, a diet high in trans-fat in 64%, high in processed meat in 59%, 

high in total fat in 52%, high in psychological stress in 46%, having a high waist circumference and having 
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an elevated total cholesterol in 43%, being overweight/obese in 42%, having excess sedentary behaviour 

in 40%, a high intake of SSBs in 38% and an elevated blood glucose in 37% of educators. Thirty-one 

percent of the educators had excess alcohol intake and 17% had low physical activity levels. Less than 

11% had an elevated blood pressure, were currently smoking and had a diet high in sodium. 

 Twenty-four risk factors were present in the younger age group (<30 years) versus twenty-five in the older 

age group (≥30 years), with having an elevated blood pressure being absent in the younger group. The 

top nine factors were the same dietary factors, although the order differed to some extent. A diet high in 

processed meat was the tenth factor in the younger group (70%), while this was a diet high in trans-fat in 

the older group (66%). Other risk factors that were more prominent in the younger group included a diet 

high in SSBs (60% versus 34%), excess sedentary behaviour (57% versus 36%), elevated triglycerides 

(56% versus 24%) and currently smoking (21% versus 7%). Risk factors that were more prominent in the 

older group included a diet high in total fat (55% versus 30%), having a high waist circumference (50% 

versus 14%), having elevated cholesterol levels (50% versus 14%), being overweight/obese (46% versus 

14%) and having low physical activity levels (19% versus 10%). 



41 

 

Table 19. Non-communicable disease risk factor profile for the total group of educators and by age groups 

Total group Age <30 years Age  ≥30 years 

Risk factorsb ranked na % Risk factorsb ranked na % Risk factorsb ranked na % 

1 Diet low in vegetables 63 98 1 Diet low in vegetables 10 100 1 Diet low in milk 53 100 

Diet low in legumes 63 98 Diet low in legumes 10 100 2 Diet low in vegetables 52 98 

Diet low in milk 63 98 Diet low in nuts and seeds 10 100 Diet low in legumes 52 98 

2 Diet low in calcium 62 97 Diet high in red meat 10 100 Diet low in calcium 52 98 

3 Diet high in red meat 61 95 Diet low in polyunsaturated fat 10 100 3 Diet high in red meat 51 96 

4 Diet low in fruit 59 92 2 Diet low in fruit 9 90 4 Diet low in fruit 49 93 

Diet low in nuts and seeds 59 92 Diet low in milk 9 90 Diet low in fibre 49 93 

5 Diet low in fibre 58 91 Diet low in calcium 9 90 5 Diet low in nuts and seeds 48 91 

6 Diet low in polyunsaturated fat 55 86 3 Diet low in fibre 8 80 6 Diet low in polyunsaturated fat 44 83 

7 Elevated triglycerides 44 72 4 Diet high in processed meat 7 70 7 Diet high in trans-fat 35 66 

8 Diet high in trans-fat 41 64 5 Elevated blood glucose 9  64 8 Elevated blood glucose 32 62 

9 Diet high in processed meat 39 59 6 Diet high in SSBs 6 60 9 Diet high in processed meat 30 57 

10 Diet high in total fat  33 52 Diet high in trans-fats 6 60 10 Diet high in total fat 29 55 

11 Psychological distress 35 46 7 Excess sedentary behaviour 8 57 11 High waist circumference 27 50 

12 High waist circumference 32 43 8 Elevated triglycerides 5 56 Elevated total cholesterol 26 50 

Elevated total cholesterol 31 43 9 Psychological distress 6 43 12 Psychological distress 29 48 

13 Overweight/obese 32 42 10 Diet high in total fat 3 30 13 Overweight/obese 26 46 

14 Excess sedentary behaviour 30 40 Currently smoking 3 21 14 Excess sedentary behaviour 22 36 

15 Diet high in SSBs 24 38 11 Excess alcohol intake 2 20 15 Diet high in SSBs 18 34 

16 Elevated blood glucose 27 37 Overweight/obese 2 14 16 Excess alcohol intake 17 32 

17 Excess alcohol intake 20 31 High waist circumference 2 14 17 Elevated triglycerides 11 24 

18 Low physical activity levels 9 17 Elevated total cholesterol 2 14 18 Low physical activity levels 8 19 

19 Elevated blood pressure 8 11 12 Diet high in sodium 1 10 19 Elevated blood pressure 7 13 
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20 Currently smoking 7 9 Low physical activity levels 1 10 20 Diet high in sodium 4 8 

21 Diet high in sodium 5 8 13 Elevated blood pressure 0 0 21 Currently smoking 4 7 

Abbreviations: E=Energy; GHQ-12=Global Health Questionnaire-12e; SSBs=Sugar-sweetened beverages; WHO=World Health Organisation. an and % values vary due to missing values. bRisk factors ranked based 
on the number of educators with the risk factor: diet low in vegetables (<360g/day)c; diet low in legumes (<60g/day)c; diet low in milk (<435g/day)c; diet low in calcium (<1250mg/day)c; diet high in red meat (>23g/day)c; 
diet low in fruit (<250g/day)c; diet low in nuts and seeds (<21g/day)c; diet low in fibre (<24g/day)c; diet low in polyunsaturated fats (<11%E/day)c; elevated triglycerides (≥2.0 mmol/L)d; diet high in trans-fats (>0.5%E/day)c; 
diet high in processed meat (>2g/day)c; psychological stress (GHQ-12 score ≥3)e; diet high in total fat (>35%E/day)f; overweight/obese (BMI>25.0kg/m2)g; waist circumference indicating increased risk for metabolic 
complications (male >94.0cm; female >80.0cm)h; elevated total cholesterol (≥5.0mmol/L)i; excess sedentary behaviour (>4 hours per day)j; diet high in sugar sweetened beverages (>3g/day)c; alcohol consumption 
above recommendations (>1 unit for females/day; >2 units for males/day)k; physical activity less than 150 minutes moderate-intensity or 75 minutes of vigorous-intensity physical activity per weekl; elevated blood 
pressure (≥140/≥90mm Hg)m; elevated blood glucose (≥5.6mmol/L)n; diet high in sodium (>3g/day)c. References: cGBD 2017 Diet Collaborators (2019); d,iKlug et al.(2018)(South African dyslipidaemia guideline 
consensus statement); eGoldberg & Williams (1988); fFood and Nutrition Board, IOM (2002/2005); gWHO (2004); hWHO (2011); jEkelund et al. (2016); kJacobs & Steyn (2013); lWHO (2011); mSeedat et al. (2014); 
nThe SEMDSA Type 2 Diabetes Guidelines Expert Committee (2017). 
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5.5.  DISCUSSION 

This study set out to investigate the modifiable and intermediate NCD risk factors in educators employed 

in independent schools in Gauteng. Results demonstrate that the educators had a high SES as expected 

and that all twenty-five of the studied risk factors were present to a lesser or greater extent, with dietary 

factors being the top nine risks, reflecting a clear risk for developing NCDs. The nine dietary risks were 

the same in the two age groups, albeit the ranking in the age groups varied to some extent.  

It has been shown that NCDs are responsible for mortality in all age groups (non-modifiable risk factor for 

NCDs), except those under 10 years of age, and that  they are responsible for over half of the deaths in 

those above the age of 40 years globally (NCD Countdown 2030 Collaborators, 2018). Risks that were 

more prominent in the younger age group (<30 years; n=24) included a diet high in SSBs, excess 

sedentary behaviour, elevated triglycerides and currently smoking. Risks that were more prominent in the 

older age group (≥30 years; n=25) were a diet high in total fat, having a high waist circumference, having 

elevated cholesterol levels, being overweight/obese and having low physical activity levels.Ageing affects 

risk for NCDs through several mechanisms, including decreased PA and less energy expenditure, fat 

redistribution in the body (including to the abdomen and other areas affecting metabolism and insulin 

function), hormonal changes and decreased lean mass (Jura & Kozak, 2016). In line with this, the 

prevalence of risk factors for NCDs in South Africa has been shown to increase with age (Shisana et al., 

2013).  

Comparisons between genders (non-modifiable risk factor for NCDs) are alluded to, but as indicated, the 

sample of male educators was too small to ensure appropriate statistical power for gender comparisons. 

Any differences or lack thereof should thus be interpreted with caution.  

Besides age and gender, genetics is also a non-modifiable risk factor for NCDs, including hypertension, 

obesity, diabetes and cardiovascular disease (Zhou et al., 2008; Seedat et al., 2014; Agosti et al., 2017), 

where the interaction between genotype and nutrition during the first 1000 days of life result in metabolic 

programming that influences the development of these diseases under certain environmental conditions 

(Agosti et al., 2017). Elevated blood cholesterol levels (54%) and hypertension (51%) were reported to be 
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present in at least one parent of educators, overweight in a third, diabetes in 15% and a fifth seemed to 

have had a heart attack and 10% a stroke. When comparing the family history of hypertension among 

educators in the Western Cape and the educators in this study, it was found that 51% of the Western Cape 

educators had a mother and 26% had a father with hypertension, while 33% of the Gauteng educators 

had a mother with hypertension and 38% had a father with hypertension (Appendix D Figure 1). These 

results point to a possible genetic risk for CVD amongst the educators who participated in this study. 

Smoking and alcohol consumption are more likely to be NCD risk factors in individuals from lower socio-

economic backgrounds than those from higher socio-economic backgrounds (Allen et al., 2017). In line 

with this contention, only 9% of the total group of high SES educators currently smoked, and smoking  was 

thus ranked as the third least common risk factor in the total group. The proportion of smokers in this group 

appears to be lower than the national prevalence (DOH et al., 2019). Of note is that current smoking was 

more common among the younger educators, and where smoking was the least common risk factor in the 

older age group, it was almost in the middle third of the NCD risk profile in the younger group.  Men in this 

study were further significantly more likely to be current smokers than females, in line with the national 

data  (DOH et al., 2019). Nationally, it has been shown that the prevalence of tobacco smoking has 

decreased since 1998 (DOH et al., 2019) and that 37% of men and 8% of women smoke daily or 

occasionally, which is a decline of 5% among men and 3% among women.  

Alcohol was consumed by 73% of the total sample of educators but was low on the list of potential NCD 

risks in the total group and in both age groups. A third of the educators, all females, exceeded 

recommendations. However, these findings may not  be accurate as it has been shown that the true level 

of alcohol consumption is higher than has been found in nationally representative studies and that less 

than 20% of actual consumption in South Africa is reported (Probst et al., 2016). These authors suggested 

that this could be as a result of under-reporting, sampling missing heavy drinkers in these surveys, 

stigmatisation for various reasons or due to the drinking pattern (with heavy and non-routine drinking often 

being forgotten). Heavy drinking (60+ grams of alcohol for men and 40+ grams of alcohol for women) has 

been associated with an increased risk for hypertension and atrial fibrillation and therefore stroke (Zhang 

et al., 2014; Rehm et al., 2017). It has been shown that age-standardised, alcohol-related mortality rates 

in South Africa are higher in lower SES groups, with 60% of the alcohol-related deaths in 2015 being 
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amongst low SES groups and only 15% from high SES groups. This was attributed to higher consumption 

among current drinkers in these groups (Probst et al., 2018). 

Thirteen of the fifteen dietary risk factors outlined by the Global 2017 Diet Collaborators (2019) were 

present among the educators who participated in this study. These thirteen risk factors included: a diet low 

in vegetables, fruit, legumes, nuts and seeds, PUFAs, fibre, milk, calcium and high in red meat, processed 

meat,  trans-fats, SSBs and sodium. It needs to be noted, the dietary analysis did not include the specific 

measurement of the intake of discretionary salt making it likely that sodium intake was higher. The food 

composition database used for the dietary analysis did not distinguish between carbohydrates that are 

wholegrain and those that aren’t, and the information in the database is not reflective of the omega-3 fatty 

acid content of seafood sources. 

Globally, it was found that a diet high in sodium, whole grains, fruits, nuts and seeds and low in vegetables 

were the top nine dietary risk factors in descending order (Global 2017 Diet Collaborators, 2019). These 

risks reflect a typical Western diet that is high in fat, refined carbohydrates including added sugars, animal 

source foods and is low in fibre and fruit and vegetables (Popkin et al., 2012). These risks were also 

present among the educators in the Western Cape, as reflected by the top six foods they frequently 

consumed, which were sugar, margarine/butter, dairy, cooked starches, white bread and fruit juice (Seme 

et al., 2017). National surveys in South Africa have also indicated that many of these dietary risks, 

specifically low vegetable and fruit intake, are a concern (DOH, 2007; Shisana et al., 2012; Mchiza et al., 

2015; DOH et al., 2019). The 2000 SA burden of disease study showed that 3.2% of all deaths were due 

to a low intake of fruit and vegetables (Schneider et al., 2007).  

Physical inactivity was low on the list of NCD risks in the study sample, was the second least prominent 

risk factor in the younger age group and fourth least prominent in the older age group. This is also reflected 

by the finding that 83% of educators in this study were sufficiently active and only 13% were inactive based 

on the GRAC (Joubert et al., 2007), which was the same finding when using the <75 minutes instead of 

the <60 minutes vigorous-activity cut-off recommended by the WHO (WHO, 2010). This is in contrast to 

data from the WHO which indicates that the age-standardised prevalence of insufficient PA (<150 minutes 
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moderate-intensity or <75 minutes vigorous-intensity PA per week) was 38.2% amongst all South African 

adults 18 years or older (28.5% for men and 47.3% for women)(Guthold et al., 2018).  

None of the educators in the Western Cape included in the Seme et al. (2017) study were classified as 

having high levels of PA using the GPAQ classification (Armstrong & Bull, 2006), as compared to the 46% 

who had high levels of PA in this study. However, 39% of the educators in this study spent more than four 

hours sitting per day, which is considered to be high (Ekelund et al., 2016), despite the majority being 

classified as being sufficiently active. Male educators in this study spent significantly more time sitting than 

the females did, in contrast with national data that shows that males tend to have higher levels of PA than 

females do (Shisana et al., 2013). Joubert et al. (2007a) reported that physical inactivity was the cause of 

death in 3.3% of the South African population in the year 2000. 

None of the physical activity indicators or time spent being sedentary were associated with BMI in this 

sample of educators. The finding that sedentary behaviour was not found to be significantly associated 

with BMI is in line with results from a review, which found that there is limited evidence for an association 

between sedentary behaviour among adults and obesity (Biddle et al., 2017). However, the review did 

point out that sedentary behaviour prior to becoming an adult was associated with adult obesity and that 

breaks in sedentary time may be associated with a healthier BMI (Biddle et al., 2017). 

Almost half of the educators were psychologically stressed at the time of the study and it was in the middle 

third of the list of investigated NCD risk factors. The teaching profession is known to be an occupation 

associated with a high prevalence of work-related stress (Naghieh,et al., 2015). According to a Cochrane 

review, this is as a result of a high workload, relationships with work colleagues, a poor working 

environment, learner behaviour, long working hours, staffing issues, school inspections and administrative 

work (Naghieh et al., 2015). 

Mental health conditions are classified as NCDs themselves but can also affect the development of NCDs 

such as CVD, diabetes and cancer (Lemogne et al., 2013; Pryor et al., 2017). Further to this, conditions 

like depression, affect behaviours which are related to an increased risk of NCDs, such as poor diet, 

reduced PA, alcohol intake and smoking (Ngo et al., 2013; Pryor et al., 2017). There is furthermore a link 

between psychological distress and obesity, a risk factor for NCDs (Tomiyama, 2019). It has been found 
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that conditions like depression coexist with NCDs such as type 2 diabetes (Mendenhall et al., 2014; Udedi 

et al., 2018) and hypertension (Udedi et al., 2018), particularly in LMICs. Individuals with mental health 

conditions may be less likely to seek help for NCDs and may therefore have a poorer prognosis (Prince et 

al., 2007).  

Results indicate that 27% of the educators in this study were overweight and 14% were obese, with older 

educators having a higher mean BMI. Linked to this 43% of educators had waist circumferences indicating 

an increased risk of metabolic complications. These two indicators were also higher up on the risk profile 

for the older educators. Although excess weight is a recognised risk factor for NCDs (Ezzati et al., 2004; 

World Cancer Research Fund and American Institute for Cancer Research, 2007; Dalal et al., 2011) and 

7% of all deaths in 2000 were attributable to this risk factor (Joubert et al., 2007b), there were no 

associations between blood glucose, cholesterol or triglyceride levels and BMI among the educators.  

Central adiposity, as measured by an increased waist circumference, is associated with metabolic 

abnormalities such as a decreased glucose tolerance, reduced insulin sensitivity and abnormal blood 

lipids, which are associated with an increased risk for type 2 diabetes and CVD (WHO, 2011b). The 

proportion of female educators with a waist circumference >80cm (41%) and male educators that had a 

waist circumference >94cm (60%, n=3) pointing to an increased risk, could not be compared with the 

educators in the Western Cape (Senekal et al., 2015) or the available national data (DOH et al., 2019) as 

these studies used the cut-points of >88cm for females and >102cm for males, which indicates a 

substantially increased risk for metabolic complications (WHO, 2011b).  

The majority of educators in this study had a blood pressure that was below the cut-off for hypertension, 

which differs from the rest of the population, where high levels of hypertension are seen among males and 

females (DOH et al., 2019)(Appendix D Figure 1). High blood pressure was therefore low on the NCD risk 

factors investigated in this study in the total group and the two age groups. The 2016 SADHS showed that 

45.5% of women and 43.7% of men had hypertension (DOH et al., 2019) and it was found that 65% of 

educators in the Western Cape had a high blood pressure (Senekal et al., 2015). Hypertension is a major 

cause of CVD and it has been found that there is a stronger association between a history of hypertension 

and heart attacks (acute myocardial infarction (AMI)) among Africans (including three ethnic groups) when 
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compared with other populations (INTERHEART Africa Study, Steyn et al., 2005). There was however no 

association between blood pressure and BMI among the educators in this study.  

Approximately 40% of educators in this study had elevated levels of blood glucose, as measured by 

random (non-fasting) finger prick blood samples and was ranked as the eleventh risk factor in both age 

groups. Bradshaw et al. (2007) reported that diabetes was the cause of death in 4.3% of the South African 

population in the year 2000. The International Diabetes Federation (IDF) estimated that there were 2.3 

million adults (20-79 years) with diabetes in South Africa in 2015 (IDF, 2015). The SANHANES-1 (Shisana 

et al., 2013) found that 18.6% of adult South Africans had abnormal glucose control, as measured by using 

the HBA1c. In adults over 45 years, 16-25% were diabetic and 11-20% had abnormal HbA1c results 

without having been diagnosed with diabetes. The different measurement methods between this study 

and available national data do not make comparisons possible. Fifty-three percent of educators in the 

Western Cape had high non-fasting blood glucose results. Linked to this, only 21% of the educators in the 

Western Cape were of a normal weight. 

Approximately 40% of educators in this study had elevated total cholesterol levels and around 70% had 

elevated triglyceride levels, as measured by random (non-fasting) finger prick blood samples. Elevated 

total cholesterol levels as a risk factor was higher up on the ranked list of risk factors among older 

educators and elevated triglycerides were higher up on the list among the younger educators. When 

comparing these results with the educators in the Western Cape, where 79% had elevated cholesterol 

levels (Senekal et al., 2015), a smaller proportion of educators in this study had raised cholesterol levels.  

Dyslipidaemia, as well as hyperglycaemia, is associated with an increased risk of CVD (Yusuf et al., 2014). 

Nationally, one in five males and one in three females between the ages of 15 and 65 years had raised 

total- and low-density lipoprotein (LDL) cholesterol levels (Shisana et al., 2013). One in two adults had 

abnormal HDL cholesterol levels and one in four participants had elevated triglyceride levels (Shisana et 

al., 2013). The proportion of educators having an elevated total cholesterol and  elevated triglyceride levels 

appears to be higher than has been found nationally, however differences in measurement methods make 

it difficult to make direct comparisons. For example, a full lipogram was included as part of the 
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SANHANES-1 (Shisana et al., 2013) and total cholesterol levels were not measured as part of the 2016 

SADHS (DOH et al., 2019).  

 

5.6. STRENGTHS AND LIMITATIONS 

The following limitations of this research need to be borne in mind: the sample was conveniently drawn 

and thus not representative of the target population. The sample included only a small number of males, 

although reflective of the profile of educators employed in independent schools in South Africa, namely 

that the majority of educators are females (du Toit, 2004), resulted in low statistical power for gender 

comparisons. The descriptive cross-sectional study design does not allow for causal inferences to be 

made. Information was self-reported, which may have resulted in social desirability reporting bias.  

The socio-demographic information collected for this group did not allow for the assessment of risk factors 

in the context of genetic influences, although a section relating to parental disease history was included. 

All the key behavioural risk factors formed part of this research. However, the assessment of alcohol intake 

and smoking was limited.  

The measurement of glucose, cholesterol and triglyceride levels through non-fasted finger prick sampling 

provide an indication of possible metabolic complications in this group. The fact that the key modifiable 

and intermediate risk factors for NCDs were included as part of the questionnaire, despite time constraints 

faced by the educators, was a strength of this research. This research outlines NCD risk factors among a 

high socio-economic group of educators in South Africa, which have not been researched before. 

 

5.7. CONCLUSIONS AND RECOMMENDATIONS 

All of the studied NCD risk factors were present in the total group of educators to a lesser or greater extent, 

with only one of the risk factors being absent in those <30 years and all being present in those ≥30 years. 
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Risks that were more prominent in the younger age group included a diet high in SSBs, excess sedentary 

behaviour, elevated triglycerides and smoking. Risks that were more prominent in the older age group 

were a diet high in total fat, having a high waist circumference, having elevated cholesterol levels, being 

overweight/obese and having low physical activity levels. 

The top nine risks were dietary factors, reflecting a clear risk for developing NCDs and making an 

unhealthy diet, as a modifiable NCD risk factor, the greatest concern amongst these educators. Their 

levels of physical inactivity, alcohol consumption and smoking appeared to be less of a risk, however 

validation of these findings is required. Although psychological distress was not associated with BMI as an 

intermediate risk factor for NCDs, reducing educator stress levels should form part of interventions aimed 

at reducing NCD risk among this group.   

The proportion of educators with intermediate risk factors for NCDs, namely overweight and obesity, 

increased waist circumference, raised blood glucose, cholesterol and triglycerides, was high and requires 

intervention. The majority of educators had blood pressure below the cut-off for hypertension, indicating 

that this intermediate risk factor may be less of a concern among this group. 

This study provides insights into the modifiable and intermediate risk factors for NCDs among educators 

teaching at independent schools and indicates the need for effective interventions aimed at reducing their 

risk for NCDs. 
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APPENDIX A 

Spearman’s correlation coefficient test: Total PA per week (METs), time spent doing moderate-intensity PA per week, time spent doing vigorous-intensity  

PA per week, time spent sitting per day and BMI. 
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APPENDIX B 

Spearman’s correlation coefficient test: Average systolic blood pressure and average diastolic blood pressure and BMI. 

 
BMI AveSBP AveDBP 

Spearman's rho BMI Correlation Coefficient 1.000 .195 .350** 

Sig. (2-tailed) . .101 .003 

N 77 72 72 

AveSBP Correlation Coefficient .195 1.000 .612** 

Sig. (2-tailed) .101 . .000 

N 72 72 72 

AveDBP Correlation Coefficient .350** .612** 1.000 

Sig. (2-tailed) .003 .000 . 

N 72 72 72 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

 

 

 

 

 

 



60 

 

APPENDIX C 

Spearman’s correlation coefficient test: Glucose, total cholesterol and triglycerides levels and BMI. 
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Figure 1. Blood pressure status of educators (n=72) at independent schools as compared to men (n=4210) and women (n=6126) > 15 years in the 2016 SADHS 

(DOH et al., 2019) 



 

 

 

 

 

 

 

 

 

CHAPTER 6: 
 

FINAL OVERVIEW, CONCLUSIONS AND RECOMMENDATIONS 
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6.1. FINAL OVERVIEW, CONCLUSIONS AND RECOMMENDATIONS 

The aim of this research was to conduct a formative assessment of primary school educators in 

independent (non-public) schools in Gauteng to advise the need for an intervention for the prevention of 

NCDs targeted at these educators.  

The first objective of this research was to conduct a dietary intake assessment to determine the 

educators’ dietary risks for NCDs. This included an assessment of their energy, macro- and 

micronutrient and alcohol intake (Chapter 3). 

Considering the limitations indicated for this study, it can be concluded that the educators teaching at 

independent schools in Gauteng had a high dietary risk for NCDs despite consuming a varied and diverse 

diet. Foods/food groups that seem to be specifically problematic were the low consumption of fruit, 

vegetables, legumes, the amount of red and processed meat, as well as the types of dairy products 

consumed (full cream/high fat). 

Although some of these poor food choices/dietary risks are similar to those documented for educators 

from lower socio-economic areas in the Western Cape, more expensive unhealthy food choices, such as  

full fat cheese, beef, butter and pork including bacon, may need specific attention in interventions targeted 

at those from higher socio-economic groups. Ultimately the aim would be for these educators to change 

their food choices to achieve a dietary pattern such as the Mediterranean diet, which is known to assist in 

reducing the occurrence of chronic diseases (Widmer et al., 2015), and is characterised by a high intake 

of vegetables, legumes, fruit, whole grains, nuts and olive oil, and also consists of moderate intake of fish, 

dairy and red wine, and a low intake of red meat and foods high in sugar (Bach-Faig et al., 2011), or the 

Dietary Approaches to Stop Hypertension (DASH) diet that is well known for its’ ability to lower systolic 

and diastolic blood pressure and is rich in fruit and vegetables, low fat dairy and low in total fat, saturated 

fat and sodium (Saneei et al., 2014).  

The dietary risk findings of this research should be confirmed in a representative sample of educators from 

independent schools in South Africa. The research should include a focus on the food environment of the 

educators employed at these schools to identify factors at the various levels of the socioecological model 
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as set out by McLeroy et al. (1988) that would need to be addressed to facilitate recommended changes 

in their dietary behaviours. 

Given the potential that improving diets has on health and to prevent disability and death, particularly in 

countries that have a socio-demographic profile similar to that of South Africa, dietary intake research 

should be a priority. There is also an opportunity to standardise the research so that it is comparable and 

can be conducted frequently, among all SES groups in South Africa, as part of a monitoring and 

surveillance programme. 

The second objective was to assess the weight status and its association with select individual 

and social factors (Chapter 4). The individual factors assessed were age, gender, socio-economic 

status (SES), education level, personal weight and weight loss history, weight status of parents, 

nutrition knowledge, psychological well-being, body image discordance and satisfaction with body 

areas. The social factor assessed was the influence of significant others on body image. 

With 27% of educators in this study being overweight and 14% obese, it can be concluded that 

overweight/obesity is most probably a public health level problem among educators who teach at 

independent schools. Weight management interventions targeted at this group of educators are clearly 

required.  

Individual protectors that should be strengthened in such interventions are having a realistic body image 

and being satisfied with individual body areas, specifically waist, hips and legs. Although not a significant 

predictor, weight loss attempts were more common among the overweight/obese educators, with wanting 

to look better emerging as the most important reason for wanting to lose weight. Weight loss for 

improvement of health did not feature strongly. Although the high stress levels experienced by the 

educators were not found to be associated with BMI, it remains a factor that may need attention in weight 

management interventions for educators. Further individual factors that were not associated with a higher 

BMI or being overweight/obese were perceived weight during childhood and adolescence, currently having 

an overweight/obese parent and nutrition knowledge. Finally, the social environment of educators, as 

reflected by the influence of significant others, seems to affirm normal weight as ideal, which is also a 

factor that may need to be supported or strengthened in weight management interventions.  
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This chapter provides insights into the nature of weight-related problems in educators teaching at 

independent schools and associations with individual and social  factors, that can be used to tailor effective 

interventions aimed at preventing or controlling overweight and obesity among this group.  

The third objective was to describe the educators’ risk for NCDs (Chapter 5). The following non-

modifiable NCD risk factors were assessed: age, gender, parental NCD risk and disease history. 

Modifiable risk factors assessed included tobacco smoking, alcohol consumption above 

recommendations, dietary risks, physical inactivity and psychological distress. Intermediate risk 

factors assessed were anthropometric (overweight/obesity, increased waist circumference) and 

biomedical measures (blood pressure, elevated non-fasting blood glucose, total cholesterol and 

triglycerides). 

All of the studied NCD risk factors were present in the total group of educators to a lesser or greater extent, 

with only one of the risk factors being absent in those <30 years and all being present in those ≥30 years. 

Risks that were more prominent in the younger age group included a diet high in SSBs, excess sedentary 

behaviour, elevated triglycerides and smoking. Risks that were more prominent in the older age group 

were a diet high in total fat, having a high waist circumference, having elevated cholesterol levels, being 

overweight/obese and having low physical activity levels. 

The top nine risks were dietary factors, including low intake of vegetables, legumes, milk, calcium, fruit, 

nuts/seeds, fibre, polyunsaturated fat and high intake of red meat. This reflects a clear risk for developing 

NCDs and makes having an unhealthy diet, as a modifiable NCD risk factor, the greatest concern amongst 

these educators. Their levels of physical inactivity, alcohol consumption and smoking appeared to be less 

of a risk, however validation of these findings is required. Although psychological distress was not 

associated with BMI as an intermediate risk factor for NCDs, reducing educator stress levels should form 

part of interventions aimed at reducing NCD risk among this group.   

The proportion of educators with intermediate risk factors for NCDs, namely overweight and obesity, 

increased waist circumference, raised blood glucose, cholesterol and triglycerides, was high and requires 
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intervention. The majority of educators had blood pressure below the cut-off for hypertension, indicating 

that this intermediate risk factor may be less of a concern among this group. 

This chapter provides insights into the modifiable and intermediate risk factors for NCDs among educators 

teaching at independent schools and indicates the need for effective interventions aimed at reducing their 

risk for NCDs. 

The findings gathered through the formative assessment of the educators, as outlined in these 

three chapters, address the overall aim of this research, and indicates that there is a need for an 

intervention aimed at reducing the risk factors for NCDs among this group. It provides data that 

can help inform the development of interventions that are tailored to these educators to help 

ensure that the interventions are appropriate for them (Gittelsohn et al., 2006).  

This study was focused mainly on individual factors that affect the educators’ health, which is only one 

aspect of the socio-ecological model (McLeroy et al., 1988). It is recommended that information relating to 

the environmental influences on the educators’ behaviour is gathered. This can be achieved through the 

implementation of the PRECEDE-PROCEED and intervention planning frameworks outlined (Chapter 2), 

as examples, as well as a relevant literature review. A key aspect of building on the information gathered 

through the formative assessment conducted will be to involve the educators and other relevant 

stakeholders such as the schools and Independent Schools Association of Southern Africa (ISASA), as 

examples, to complete the needs assessment phase and build partnerships and support for any 

interventions (Gielen et al., 2008; Sussman & Davis, 2010; Bartholomew et al., 2016). 

Multi-level interventions are seen to be more effective than interventions that have a single target. These 

have their challenges, including cost, and need to be well-informed to identify the links between the levels 

in order to be effective (Kahn & Gallant, 2012). This is particularly important in the South African context 

where resources are limited. It is therefore recommended that a review is conducted to identify factors 

influencing the educators’ behaviour at each level of the socio-ecological model (McLeroy et al., 1988) and 

the relationships between them (as described in Chapter 2).  
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Based on what has emerged from this research, the following additional recommendations are 

made: 

Once the dietary risk findings of this research are confirmed in a representative sample and the educators’ 

physical activity levels have been validated, it is recommended that any specific behaviour change 

objectives should include diet-related risk factors and physical inactivity. The WHO’s Global Strategy 

(WHO, 2004) focuses on unhealthy diets and physical inactivity, as these are able to address most of the 

key intermediate risk factors for NCDs. The current national NCD strategy (DOH, 2013) has targets for salt 

and alcohol intake, overweight and obesity, tobacco use, hypertension and physical inactivity. It is 

therefore recommended that interventions aimed at these educators should address unhealthy diets and 

physical inactivity. These are likely to play an important role in reducing overweight and obesity, metabolic 

abnormalities and blood pressure, as well as preventing these risk factors amongst those that do not have 

them.  

The factors affecting PA levels were not measured among the educators in this research, however it was 

found that very few of the educators’ spent time doing PA that was transport-related. This is an opportunity 

area, as walking to get to and from places can help increase PA levels. Factors such as four-way 

intersections, pleasant surroundings, traffic, side- and crosswalks were all associated with transport-

related PA among South Africans, indicating the need for interventions that make the environment safe 

and attractive to encourage PA (Malambo et al., 2017). 

Addressing body image discordance and dissatisfaction with body areas will be key to achieving objectives 

related to helping educators reach or maintain a healthy weight. Weight-related interventions should 

consider factors that would motivate the educators to lose weight. Improving appearance, and to a much 

lesser degree improving health, were cited as the main reasons for wanting to lose weight among these 

educators. 

As the concept of unhealthy diets is broad, it is recommended that specific objectives be set in relation to 

this. The top five ranked dietary risk factors for the total group and by age were a diet low in vegetables, 

legumes, milk, calcium, fruit, nuts and seeds and a diet high in red meat. Sodium was not among the top 

dietary risk factors, but intakes are likely to be higher due to discretionary salt intake not being measured. 
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It is recommended that objectives are set for increasing fruit and vegetable intake, increasing legume 

intake and decreasing red and processed meat intake, increasing dairy intake to meet calcium 

recommendations (with a focus on healthier choices in this food category) and to decrease salt intake. 

Further assessment of alcohol use to determine risky drinking patterns should form part of the needs 

assessment phases of planning an intervention. Tobacco use does not appear to be prevalent, however 

support with tobacco cessation could form part of the intervention for those that require this.  

As the teaching profession has been associated with high levels of work-related stress and that this can 

lead to unhealthy behaviours, as well as possibly making educators less willing to participate in 

interventions, it is recommended that interventions are aimed at reducing the educators’ stress levels and 

improving their psychological well-being. A review of the key drivers of stress among the educators needs 

to be conducted to assess which changes could be made at an organisational level that can help address 

this. Such insight could be gained by having focus group discussions with the educators. Examples of 

factors causing stress among educators are a high workload, relationships with work colleagues, a poor 

working environment, learner behaviour, long working hours, staffing issues, school inspections and 

administrative work (Naghieh et al., 2015). 

Education programmes with relevant resources aimed at improving the educators’ nutrition knowledge 

could improve the quality of their teaching in this area.  
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ADDENDUM B: PARTICIPANT INFORMATION AND CONSENT FORM 

INFORMED CONSENT FOR PARTICIPATION IN RESEARCH STUDY 

Formative assessment of primary school educators in independent schools in Gauteng to advise 

the need for an intervention for the prevention of non-communicable diseases  

Primary Investigators: LA Drummond, Co-investigators: NP Steyn, M Senekal 

Division of Human Nutrition, Department of Human Biology, Faculty of Health Sciences, University of 

Cape Town 

Dear Educator, 

You are invited to be a participant in our study. The purpose of the study is to gather information that will 

assist us in determining the obesity and non-communicable disease e.g. diabetes and heart disease risk 

factors in primary school educators and their specific intervention needs in this regard. This is important 

for the health of educators per se, but also for the learners they teach. Educators play a very important 

role in the lives of learners, including influencing what they eat, how active they are and what they know 

about nutrition, physical activity and health both by providing information on and modelling lifestyle 

behaviours and accepted body shape ideals. Healthy lifestyle behaviours, such as having a healthy diet 

and being physically active, should be encouraged among children at an early age to help prevent the 

development of these diseases later in life. 

If you choose to participate in our study, we would expect the following of you: 

• Have your height, weight and waist circumference measured by us in a private venue at your

school.

• Have a finger prick blood sample taken, which may cause a slight pain, to measure blood glucose

and cholesterol.

• Have your blood pressure taken, which should cause no discomfort.
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• Complete a questionnaire on socio-demographic information, personal and parental health

information, body shape and weight status, psychological wellbeing, physical activity levels and

nutrition knowledge.

• Complete an estimated three-day food diary, which includes recording, in as much detail as

possible, the foods and drinks you have consumed at the time of consumption. This will include

information for two weekdays and one weekend day.

Please note that the only risk involved with participation in this study is that you may feel some discomfort 

or pain when the finger prick blood sample is taken.  

The above-mentioned assessments will take no more than 60 minutes of your time and will take place 

during your lunch break or another time that is suitable to you.  

You will benefit directly from this research in that you will receive feedback regarding your weight status, 

blood pressure and blood glucose and cholesterol levels. If any abnormal results are found e.g. high blood 

pressure, you are encouraged to see an appropriate health care professional for further assistance. 

Primary school educators in general may benefit from this research in future if it results in the roll out of a 

non-communicable disease prevention programme. Refreshments will be served after the assessments 

have been completed. On completion of your three day record you will receive a book about healthy weight 

management authored by a well-known registered dietitian.  

There are a few other important things we would like you to know: 

• This research was approved by the UCT Health Sciences Faculty Research Ethics Committee (FHS-

HERC) (REF141/2017).

• Your participation is completely voluntary, and you do not have to take part if you do not wish to.

Furthermore, you are welcome to withdraw at any time should you wish to do so without giving any

reason. Failure to take part in this study will not influence your current or future employment with the

school.
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• All information provided by you will remain confidential and names will not be used on the questionnaire

for your anonymity (each participant will be assigned a code). During the survey and data capture

period questionnaires will be kept under lock and key by the primary researcher, Linda Drummond.

Should you have any questions about the research please feel free to contact Linda Drummond on 082 928 

0310 or Associate Professor NP Steyn on 021 650 1097 at any time. If you have any questions or concerns 

about the ethics of this research you can contact the Faculty of Health Sciences Research Ethics 

Committee-HERC on 021 406 6496. 

Please complete the following to confirm your participation in this study: 

I have heard and understood an explanation of the research project for which I have been invited to take 

part in. I have been given, and I have read a written explanation of what is asked of me, and I have had 

the opportunity to ask questions and to have them answered. I understand that confidentiality will be 

adhered to at all times. 

I understand that I am free to refuse to participate and can withdraw from the study at any time. I 

understand that any questions that I may have at any time will be answered. 

I hereby consent to participate in this research study. 

Name: ............................................................................. 

Signature: ....................................................................... 

Date: ………………………………………………………… 

Declaration by the investigator: 

I declare that I did not force the participant to take part in this study and that I will do no harm to the 

participant. I will ensure that his/her personal information is kept confidential and that his/her privacy is 

protected. 

Investigator/fieldworker name: ……………………………………………………….. 

Investigator/fieldworker signature: …………………………………………………… 

Date: …………………………………………………………………………………….. 
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ADDENDUM C: EDUCATOR QUESTIONNAIRE 

SOCIODEMOGRAPHIC INFORMATION 

Participant code (office use only): 

1. Date

D D M M Y Y Y Y 

1. Name of the school you teach at:

3. Gender

M F 

4. Date of birth:

D D M M Y Y Y Y 

5. Grade(s) that you teach:

4 5 6 7

1. What subjects do you teach?

2. What is your highest level of education? Please tick ONE OPTION only.

Highest level of education 

7.1 High school certificate / matric 

7.2 Diploma 

7.3 Undergraduate degree 

7.4 Postgraduate degree 

3. Please tick the items that you have in your household in the table below.

Metropolitan dweller (250 000+) DVD player / Blu Ray player 
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Living in a non-urban area Refrigerator or combined fridge / freezer 

House / cluster / town house Electric stove 

Tap water in house / on plot Microwave oven 

Flush toilet inside house Deep freezer (free standing) 

Hot running water Washing machine 

Built in sink Tumble dryer 

No domestic workers or gardeners Dishwashing machine 

Home security service Pay TV (M-net, DSTV, TOP TV) 

2 Cell phones in household Home theatre system 

3 or more Cell phones in household Vacuum cleaner 

0 or 1 radio set in household Motor vehicle in household 

Air conditioner (excludes fans) Computer (desktop or laptop) 

1 or more televisions (TVs) Landline (excluding cell phone) 

Swimming pool 

HEALTH INFORMATION, FAMILY HISTORY, BODY IMAGE, WEIGHT-RELATED & PYSCHOLOGICAL 

WELLBEING QUESTIONS 

9. Has any health care professional or doctor ever told you that you had or currently have any of the following?

Please circle any conditions that apply to you. 

9.1 High blood pressure Yes No Unsure 

9.2 Heart attack Yes No Unsure 

9.3 Stroke Yes No Unsure 

9.4 High blood cholesterol Yes No Unsure 

9.5 Diabetes Yes No Unsure 

10. Are you taking any medication for the following conditions?

10.1 High blood pressure Yes No 

10.2 High blood cholesterol Yes No 

10.3 Diabetes Yes No 

11. Does or did your mother have any of the following? Please circle any that apply.

11.1 High blood pressure Yes No Unsure 

11.2 Heart attack Yes No Unsure 

11.3 Stroke Yes No Unsure 

11.4 High blood cholesterol Yes No Unsure 

11.5 Diabetes Yes No Unsure 
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12. Does or did your father have any of the following? Please circle any that apply.

12.1 High blood pressure Yes No Unsure 

12.2 Heart attack Yes No Unsure 

12.3 Stroke Yes No Unsure 

12.4 High blood cholesterol Yes No Unsure 

12.5 Diabetes Yes No Unsure 

13. Were any of your parents overweight? Please CIRCLE the appropriate blocks.

Mother Yes No Unsure 

Father Yes No Unsure 

14. Please look at the images below and answer the following questions. If you are female, please look at the images

of the women in the second row in the image. If you are male, please look at the images of the men in the first row 

in the image. 

14.1 
Choose the picture of the woman 
that you think 
is……………………… 

Please enter a number for each 
option. 

1. Very thin   __________ 

2. Normal weight   __________

3. Fat   __________ 

4. Very fat   __________ 

14.2 Choose the picture of the woman 

that: …………… 

1.You want to look like   _________
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Please enter a number for each 

option. 

2.Your husband/wife/partner wants you to look like   _______ 

(skip if not applicable) 

3. Your friends want you to look like    _______ 

4. Your children want you to look like   _______ 

(skip if not applicable) 

14.3 Which of the pictures do you 

think you look the most like? 

 

Picture number: _________ 

 

 

 

 

14.4 How satisfied are you with your weight and parts of your body? 

Waist Very Satisfied Satisfied Unsure Not satisfied Not satisfied at 
all 

Hips Very Satisfied Satisfied Unsure Not satisfied Not satisfied at 
all 

Legs Very Satisfied Satisfied Unsure Not satisfied Not satisfied at 
all 

Arms Very Satisfied Satisfied Unsure Not satisfied Not satisfied at 
all 

Stomach Very Satisfied Satisfied Unsure Not satisfied Not satisfied at 
all 

Buttocks Very Satisfied Satisfied Unsure Not satisfied Not satisfied at 
all 

 

14.5 Please choose ONE option only. When you were a child in primary school, you were: 

Underweight  

Normal weight  

Overweight  

Very overweight  

 

14.6 Please choose ONE option only. When you were an adolescent in high school, you were: 

Underweight  

Normal weight  

Overweight  
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Very overweight 

14.7 What do you think about your weight? Please choose ONE option only. 

Underweight 

Normal weight 

Overweight 

Very overweight 

14.8 How much would you like to weigh?................kg 

14.9 Which ONE of the following best describes your weight over the past two years? 

My weight has been steadily increasing 

My weight has been steadily decreasing 

My weight has been more or less constant 

I have lost and regained weight once or twice (1-3 kg) 

I have repeatedly lost and regained weight     (1-3 kg) 

I have lost and regained weight once or twice (more than 
3 kg) 

I have repeatedly lost and regained weight (more than 3 
kg) 

14.10 Have you ever tried to lose weight over the past two years? Please circle ONE. 

Yes No 

14.10 If YES, please select one reason below. If NO, please skip this question by ticking the box for ‘No’. 

Health reasons 

Want to look better 

Clothes too tight 

Other………………………………………………. 

No 

14.11 If YES, please indicate which of the following weight reduction methods you have tried. 

Fill in YES or NO on every line.  
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A. 

Yes 

B. 

No 

1. Balanced slimming diet (= 3 meals a day, including dairy products; meats or eggs or 

legumes; cereals, bread, rice, pasta; fruit and vegetables, small amount of fat). 
  

2. Increased exercise alone.   

3. Increased exercise combined with a diet.   

4. Leaving out one or more meals, and eating less between meals.   

5. Diet formula / milkshakes / powders.   

6. Weigh-less or any other slimming club.   

7. Diets from popular magazines / books which do not comply with the criteria 

mentioned in method, i.e. high protein or low carbohydrate diets. 
  

8. Pills to lose water.   

9. Pills to suppress appetite.   

10. Laxatives.   

11. Herb mixtures / muti.   

12. Stretch clothes to make you perspire.   

13. Machines which “break” down fat.   

14. Injections that help to break down fat.   

15. Fasting (one or more days).   

16. Combination of any of the above (mention the numbers of the methods which were 

combined) 

 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

  

 

15. Are you following a special diet at the moment? Please circle ONE. 

Yes No 

16. If YES, please indicate the type of special diet here: __________________________________ 

 

17. We would like to know how your health has been in the last few weeks. Think about your life during the last few 
weeks when answering these questions: 
 

17.1 
 

These last few weeks have you been able to 
concentrate on what you do as always? 

Better than 
usual 

Same as 
usual 

Worse 
than 
usual 

Much 
worse 
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17.2 
These last few weeks have you lost sleep over 
worry? 

Not at all Same as 
usual 

More than 
usual 

Much 
worse 

17.3 
Have you recently felt that you were playing a 
useful part in things? 

Better than 
usual 

Same as 
usual 

Worse 
than 
usual 

Much 
worse 

17.4 
Have you recently felt capable of making decisions 
about things? 

Better than 
usual 

Same as 
usual 

Worse 
than 
usual 

Much 
worse 

17.5 Have you recently felt constantly under stress? 

Not at all Same as 
usual 

More than 
usual 

Much 
worse 

17.6 
Have you recently felt that you could not overcome 
your difficulties? 

Not at all Same as 
usual 

More than 
usual 

Much 
worse 

17.7 
Have you recently been able to enjoy your normal 
day-to-day activities? 

Better than 
usual 

Same as 
usual 

Worse 
than 
usual 

Much 
worse 

17.8 
Have you recently been able to face up to 
problems? 

Better than 
usual 

Same as 
usual 

Worse 
than 
usual 

Much 
worse 

17.9 
Have you recently been feeling unhappy or 
depressed? 

Not at all Same as 
usual 

More than 
usual 

Much 
worse 

17.10 
Have you recently been losing confidence in 
yourself? 

Not at all Same as 
usual 

More than 
usual 

Much 
worse 

17.11 
Have you recently been thinking of yourself as 
being a worthless person? 

Not at all Same as 
usual 

More than 
usual 

Much 
worse 

17.12 
Have you recently been feeling reasonably happy, 
all things considered? 

Better than 
usual 

Same as 
usual 

Worse 
than 
usual 

Much 
worse 

GENERAL PHYSICAL ACTIVITY QUESTIONS 

This part of the questionnaire is about the time you spend doing different types of physical activities.  You need to 

think about the time that you spend doing both vigorous and moderate activities in a usual week. 

‘Vigorous intensity activities’ are activities that require strenuous physical effort and cause large increases in 

breathing and heart rate. 

‘Moderate intensity activities’ are activities that require moderate effort and small increases in breathing and heart 

rate. 

You need to think about all the activities you do at home, at work, travelling from place to place and during your spare 

time. 

WORK-RELATED PHYSICAL ACTIVITY (paid or unpaid work outside your own home) 
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When answering the following questions, think back over the past 12 months and consider (think of) a usual 

week. 

18.1 Does your work involve vigorous activities that cause large increases in 

breathing or heart rate, (like heavy lifting, digging, or heavy construction) for at 

least 10 minutes at a time?  

Yes No 

If NO, skip questions 18.2 and 18.3. 

18.2 In a usual week, how many days do you do vigorous activities as part of your 

work? …… days 

18.3 On a usual day on which you do vigorous activities, how much time do you spend 

doing such work? 

…… hours 

…… minutes 

18.4 Does your work involve moderate-intensity activities that cause small increases 

in breathing and heart rate (like brisk walking or carrying light loads) for at least 10 

minutes at a time? 

Yes No 

If NO, skip questions 18.5 and 18.6. 

18.5 In a usual week, how many days do you do moderate-intensity activities as part 

of your work? …… days 

18.6 On a usual day on which you do moderate-intensity activities, how much time do 

you spend doing such work? 

…… hours 

…… minutes 

18.7 How long is your usual workday? …… hours 

…… minutes 

TRAVEL-RELATED PHYSICAL ACTIVITY: 

Other than activities that you’ve already mentioned, we would like to ask you about the way you travel to and 

from places (to work, to shopping, to market, to church, etc.). 

18.8 Do you walk or use a bicycle for at least 10 minutes at a time to get to and from 

places? 
Yes No 

If NO, skip questions 18.9 and 18.10. 

18.9 In a usual week, how many days do you walk or cycle for at least 10 minutes to 

get to and from places? …… days 

18.10 On a usual day, how much time do you spend walking or cycling for travel? …… hours 

…… minutes 

NON-WORK RELATED AND LEISURE TIME PHYSICAL ACTIVITY: 

The next questions exclude the work and transport activities you have already mentioned. Now we are going to 

ask you about activities you do for sport, fitness or recreation in your leisure or spare time. 

18.11 Do you do any vigorous intensity sport, fitness or recreational activities in your 

leisure or spare time, that cause large increases in breathing or heart rate (like 

running or strenuous sports, weightlifting) for at least 10 minutes at a time? 

Yes No 

If NO, skip questions 18.12 and 18.13. 

18.12 In a usual week, how many days do you do vigorous activities as part of your 

leisure or spare time? …… days 

18.13 How much time do you spend doing this on a usual day? …… hours 

…… minutes 
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18.14 Do you do any moderate-intensity sport, fitness or recreational activities in your 

leisure or spare time that cause small increases in breathing and heart rate (like 

brisk walking, cycling or swimming) for at least 10 minutes at a time? 

Yes No 

If NO, skip questions 18.15 and 18.16. 

18.15 In a usual week, how many days do you do moderate-intensity activities as part 

of your leisure or spare time? …… days 

18.16 How much time do you spend doing this on a usual day? …… hours 

…… minutes 

SITTING / RESTING ACTIVITY: 

Now we would like to ask you about the time spent sitting or resting, not including sleeping, in the past 7 

days. This may include time sitting at a desk, riding in a car or taxi, visiting friends, reading, or sitting down to 

watch television during working hours and leisure or spare time. 

18.17 Over the past 7 days, how much time did you spend sitting or reclining (lying down) 

on a usual WEEKDAY (excluding sleeping)? 

…… hours 

…… minutes 

18.18 Over the past 7 days, how much time did you spend sitting or reclining (lying down) 

on a usual WEEKEND day (excluding sleeping)? 

…… hours 

…… minutes 

 

 

NUTRITION KNOWLEDGE QUESTIONS 

 

19. Please answer all the questions.  

Please choose only one answer (thus either letter a or b or c or d). Clearly circle the letter of the answer you 

choose. 

19.1 Which one of the following spreads is the best at protecting against heart disease? 
a) Soft margarine which is sold in a tub. 
b) Pure butter which is sold in a brick.  
c) Solid/hard margarine which is sold in a brick. 
d) Butter spread which is sold in a tub. 

19.2 Which one of the following oils should not be allowed in a diet that is used for the treatment 
        of heart disease? 

a) Sunflower oil 
b) Olive oil 
c) Coconut oil 
d) Canola oil 

19.3 What is the recommended amount of fruit and vegetables that you should aim to eat in a 
        day?  

a) 1 fruit and vegetable a day. 
b) 3-4 fruit and vegetables a day. 
c) 5 or more fruit and vegetables a day. 
d) Any amount, but the more the better. 

19.4 The recommended amount of physical activity for the week is:  

a) 30 minutes of moderate intensity exercise.  
b) 60 minutes of moderate intensity exercise. 
c) 120 minutes of moderate intensity exercise. 
d) 150 minutes of moderate intensity exercise.  
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19.5 Which one of the following statements regarding the benefits of physical activity is not 

    true? 
a) It can help control your weight.
b) It may reduce your risk of cardiovascular disease.
c) Physical activity turns fat into muscle.
d) It can help strengthen your bones and muscles.

19.6 A healthy alternative to meat includes: 
a) Dry beans, peas, lentils
b) Eggs
c) Soya mince
d) All of the above

19.7 Which one of the following statements regarding fruit is true? 
a) Fruit should be limited to one a day because it contains high amounts of natural sugar.
b) As fruits are low in energy (kilojoules) you can eat as many as you like.
c) Drinking one glass of orange juice is the same as eating one fresh orange.
d) A heaped tablespoon of raisins equals one fruit portion.

19.8 Which one of the following statements regarding sugar is true? 
a) It is necessary to eat a lot of sugar as it provides the body with energy.
b) Limiting your sugar intake can assist with weight loss.
c) Sugar contains a lot of vitamins and minerals.
d) Brown sugar is healthier than white sugar.

19.9 Identify a healthier alternative to replace sugar in your tea or coffee. 
a) Honey
b) Brown sugar
c) Fructose
d) None of the above

19.10 How many teaspoons of sugar does an average can (330ml) of fizzy drink contain? 
a) < 4 teaspoons
b) Between 4 and 6 teaspoons
c) Between 6 and 8 teaspoons
d) > 8 teaspoons

19.11 Reducing the total amount of fat you eat may benefit you in the following way(s): 
a) It can assist with weight loss
b) It can be protective against heart disease
c) It can reduce the risk of certain cancers
d) All of the above

19.12 Which one of the following statements about physical activity is true? 
a) Overweight people first have to lose weight before they can start exercising.
b) If you cannot meet the recommended amounts of exercise a week, there is no point in

exercising at all.
c) Being physically active is too expensive as you require special clothing, shoes and a gym

membership.
d) If you cannot meet the recommendation for physical activity at one time you can accumulate the

minutes over the course of the day.

19.13 Which one or more of the following condiments contain sugar? 
a) Mustard sauce
b) Tomato sauce
c) Chutney
d) All of the above

19.14 A healthier alternative to full fat milk is: 
a) Condensed milk
b) Coconut milk
c) Ideal “evaporated” milk
d) Low fat milk

19.15 Which one of the following combinations indicates a good variety of vegetables? 
a) Broccoli, green beans, spinach.
b) Potatoes, cabbage, cauliflower.
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c) Beetroot, peas, carrots.
d) Butternut, pumpkin, sweet potato.

19.16 Which one of the following statements regarding fruits and vegetables is true? 
a) Eating adequate amounts of fruit and vegetables can reduce your risk of many diseases such as

high blood pressure and heart disease.
b) The amounts of vitamins and minerals in fruit and vegetables are so little that it provides little to

no benefit to you.
c) Organic sources of fruit and vegetables are more nutritious.
d) Fresh fruit and vegetables are healthier than frozen, canned or dried forms.

19.17 Being physically active means: 
a) Going to the gym.
b) Walking briskly regularly.
c) Vigorously performing cleaning tasks in the home.
d) All of the above.

19.18 If one wants to lose weight you need to: 
a) Be physically active.
b) Eat a lower energy (kilojoule) diet.
c) Eat smaller portions.
d) All of the above.

19.19 A healthy diet contains the following: 
a) Fruit and vegetables only.
b) Breads, cereals, fruit and vegetables only.
c) Lean meat/legumes, fruit and vegetables, low fat dairy products, breads and cereals.
d) Low fat dairy products and lean meats only.

19.20 Which one of the following combinations contains a lot of fibre? 
a) Oats, apples, beans.
b) Milk, yoghurt, cheese.
c) Beef, chicken, mutton.
d) Butter, margarine.

DIETARY INTAKE RECORD BOOKLET 

• Please read through the following guidelines and then complete this food diary for two (2) week days and one

(1) weekend day.

• It is important to record food intake as it occurs. It is difficult to sit down at night and try to remember everything

that you consumed during the day. It is therefore very important to carry this food diary with you on the days that

you record your food and drink intake.

• The data recorded in this diary will be analysed by a computer to evaluate the adequacy of your dietary intake.

The usefulness of this information depends on the accuracy of your records. You are therefore urged to follow

these guidelines to ensure optimal results. If you have any questions along the way, please contact Linda at

linda@linda-drummond.com

• Honesty, accuracy and detail will ensure good results.

• Please give as much detail as you can.

• Where applicable, brand names of food items, as well as the method of preparation of specific dishes must be

specified.

• Many foods or drinks in packets / containers have weights or volumes printed on them.  Please write down these

amounts to show how much you consumed. Feel free to take photos of the empty containers / paper / labels of

 

mailto:linda@linda-drummond.com
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the foods and drinks you consumed and submit these with your food diary. This will help us analyse your food 

intake. 

• Each day is marked in sections, beginning with first thing in the morning and ending with bedtime. For each part

of the day, write down everything you consumed and specify the amounts and provide descriptions. If nothing

has been consumed during a part of the day, draw a line through that section.

• At the end of the day there is a list of snacks and drinks that can easily be forgotten. Please write any extra items

in here if you have not already recorded them during the day.

• It is very important that you do not change your normal eating pattern or adjust what you eat and drink on days

that you record your intake.

• Please read through the information concerning the estimation of portion sizes carefully, as this affects the

accuracy of the information you provide to a large extent.

• At the first, completing this food diary will take some time but as you become familiar with the portion

sizes, it will take very little of your time.

FOOD DIARY DAY 1 

Date: 

/ / 2 0 1 7 

Day of the week: ____________________ 

BEFORE BREAKFAST Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

BREAKFAST Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

MORNING SNACK(S) (Between breakfast and lunch) Office use 
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Time Food / drink Description & 

Preparation 

Amount Code g 

LUNCH Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

AFTERNOON SNACK(S) (Between lunch and supper) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

SUPPER (Evening meal) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 
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EVENING SNACKS (After supper to last thing at night) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

DURING DAY 1 (If not already written in before) Office use 

Food / drink Time Description & 

Preparation 

Amount Code g 

Chocolate, sweets, 

ice-cream. desserts, 

health / energy bars, 

crisps, peanuts, 

other snacks, beer, 

wine, spirits, other 

alcoholic drinks, 

colds drinks, juice, 

tea, coffee, other 

hot drinks, 

Protein or other 

related shakes 

Anything else? 

Space to write in the recipe or ingredients of any of the home-made dishes, take-

away meals that you mentioned but did not describe above. 
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END OF DAY 1 – THANK YOU 

FOOD DIARY DAY 2 

Date: 

/ / 2 0 1 7 

Day of the week: ____________________ 

BEFORE BREAKFAST Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

BREAKFAST Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

MORNING SNACK(S) (Between breakfast and lunch) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 
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LUNCH Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

AFTERNOON SNACK(S) (Between lunch and supper) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

SUPPER (Evening meal) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 
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EVENING SNACKS (After supper to last thing at night) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

DURING DAY 2 (If not already written in before) Office use 

Food / drink Time Description & 

Preparation 

Amount Code g 

Chocolate, sweets, 

ice-cream. desserts, 

health / energy bars, 

crisps, peanuts, 

other snacks, beer, 

wine, spirits, other 

alcoholic drinks, 

colds drinks, juice, 

tea, coffee, other 

hot drinks, 

Protein or other 

related shakes 

Anything else? 

Space to write in the recipe or ingredients of any of the home-made dishes, take-

away meals that you mentioned but did not describe above. 
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END OF DAY 2 – THANK YOU 

FOOD DIARY DAY 3 

Date: 

/ / 2 0 1 7 

Day of the week: ____________________ 

BEFORE BREAKFAST Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

BREAKFAST Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

MORNING SNACK(S) (Between breakfast and lunch) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 
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LUNCH Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

AFTERNOON SNACK(S) (Between lunch and supper) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

SUPPER (Evening meal) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 

EVENING SNACKS (After supper to last thing at night) Office use 

Time Food / drink Description & 

Preparation 

Amount Code g 
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DURING DAY 3 (If not already written in before) Office use 

Food / drink Time Description & 

Preparation 

Amount Code g 

Chocolate, sweets, 

ice-cream. desserts, 

health / energy bars, 

crisps, peanuts, 

other snacks, beer, 

wine, spirits, other 

alcoholic drinks, 

colds drinks, juice, 

tea, coffee, other 

hot drinks, 

Protein or other 

related shakes 

Anything else? 

Space to write in the recipe or ingredients of any of the home-made dishes, take-

away meals that you mentioned but did not describe above. 

END OF DAY 3 – THANK YOU 

Once you have completed your food diary, please email it to Linda at linda@linda-drummond.com along with any 

food photos you have taken.  Thank you for taking the time to complete this questionnaire. Your participation 

is valuable to us. 
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ADDENDUM D: FEEDBACK FORM 

Research title: Formative assessment of primary school educators in independent schools in Gauteng to 

advise the need for an intervention for the prevention of non-communicable diseases. 

Screening Results Feedback   Date: ____________________ 

Participant code: 

Blood Pressure 2: ___________ Normal / High  Blood Pressure 3: ___________ Normal / High 

Glucose: __________________ Normal / High    Cholesterol: ________________Normal / High 

WC 1: ____________________ Normal / High   WC 2: _____________________ Normal / High 

Weight: _____________________ Height: ____________ BMI: _______________Normal / High 

Smoker: Y/N 

Advised to seek medical attention: As soon as possible / Urgent 



Source: UCT Navigating Research Writing Course, 2017 




