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ABSTRACT 

Introduction: Globally obesity amongst adolescents is becoming one of the most challenging 

public health concerns. Prevalence of obesity among children and adolescent has dramatically 

increased in recent years in both developed and developing countries.  

Aim: The aim of the study was to determine the prevalence and determinants of obesity among 

adolescents in Vhembe district. 

Methods:  A cross-sectional study was conducted in 377 adolescents aged 13-20years. The 

following measurements were carried out: anthropometric measurements, dietary assessment, 

biochemical measurements, blood pressure and physical activity level. A questionnaire was used 

to collect demographic information and dietary intake. Data were expressed as means and 

standard deviations. The statistical package for social sciences version 26 was used to analyse 

data. Binary logistics regression analysis was used to determine odds ratio (OR). A p-value of 

<0.05 was considered significant.   

Results: The prevalence of obesity was high in females (20.3%) as compared to males (6%). 

Determinants of obesity in this study included gender, age, source of income, SBP, cholesterol 

and nutrients intake. Among male participants BMI was significantly associated with SBP 

(r=0.281, p=0.00), WC (r=0.661, p=0.00) and TC (r=0.223, P0.06). In female participants BMI was 

significantly associated with SBP (r=0.242, p=0.00), DBP (r=0.157, p=0.18) and TRIG (r=0.158 

p=0.01) and negatively associated with HDL (-0.178, p=0.07). There was a high intake of 

macronutrients and low intake of micronutrients among adolescents in the current study. Most 

(males=30.7% vs females=60.8%) of adolescents had low physical activity indexes and living a 

sedentary lifestyle.   

Conclusion: The results of the study suggest a double burden and trend of undernutrition and 

overnutrition. 

Key Words: adolescents, determinants, obesity, prevalence. 
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CHAPTER 1 

INTRODUCTION 

1.1 Overview  

 

 

 

 

 

 

 

 

1.2 Background of the study 

Globally obesity amongst adolescents is becoming one of the most challenging public health 

concerns (Gebrie et al., 2018). Prevalence of obesity among children and adolescent has 

dramatically increased in recent years in both developed and developing countries (Guo et al., 

2012; Negash et al., 2017). Africa has an estimated prevalence of childhood overweight and 

obesity of 8.5% in 2010 and is still expected to reach 12.7% in 2020 (Raj, 2012). In Sub-Saharan 

Africa, there is an upcoming threat of a persistent increase in overweight and obesity among 

children and adolescents (Muthuri et al., 2014). In South Africa, the prevalence of obesity among 

children and adolescents is increasing, though the prevalence varies with gender, age and race 

(Rossouw et al., 2012). The prevalence of obesity in South Africa is high in urban areas than in 

rural areas and high in Kwa-Zulu Natal (44%), Gauteng (39.9%), and Western Cape (37.9%), 

there is low prevalent in Limpopo (32.6%) and North West (31.7%) province (Shisana et al., 2013).  

 

Obesity increases the risk of developing chronic metabolic disorders more especially in children 

and adolescents later in life (Kimani-Murage et al., 2010; Guo et al., 2013; Rodriguez-Hernández 

et al., 2013). South Africa is experiencing multiple burdens of disease with non-communicable 

diseases being one of the leading health concerns (Department of Health, 2016). Risk of non-

communicable diseases such as coronary heart diseases, stroke, type 2 diabetes mellitus, and 

hypertension as well as related mortality increase with the increasing body mass index (BMI) 

(Musa et al., 2012; Kotian et al., 2010; Menezes et al., 2009; and World Health Organisation 

(WHO), 2010). High BMI is related to excessive adiposity which now affects mostly adolescents 

(Lee, 2009 and WHO, 2010). According to Rodriguez-Hernández et al. (2013), obesity has 

Chapter one 
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Chapter two 
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Chapter six 
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Chapter five  
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increased economic burden and has indicated an increase in cost in associated comorbidities. 

Moreover, obesity executes a significant economic burden on an already strained health system 

and imposes a great cost to the country (Department of Health, 2016). Furthermore, obesity is 

recently viewed as chronic systemic inflammation (CSI) (Rocha and Folco, 2011). CSI is caused 

by pro-inflammatory markers produced by adipose tissue (Rodriguez-Hernández et al., 2013). 

Raj. (2012) confirms that a variety of pro-inflammatory markers that are associated with cardio-

metabolic dysfunction are influenced by obesity level. 

 

There is existing evidence that adolescent’s obesity contributes to the non-communicable burden 

of disease in South Africa (Rossouw et al., 2012). Obesity among children and adolescents has 

a negative impact on their physical and psychological well-being (Rossouw et al., 2012). Children 

and adolescents are handling chronic diseases that were considered an adult disease (Lee, 

2009). Reduction of adolescents’ obesity is a critical target in promoting healthy expectancy even 

for future generation (WHO, 2014).  

 

Increased rate in obesity among children and adolescents has not yet received the public and 

media attention in countries where problem-related to obesity is frequently occurring (Reddy et 

al., 2012).  Global Nutrition Report (2015) further indicated that in Africa there are gaps between 

delivery and need, more especially in combatting malnutrition. Obesity cannot be addressed in 

isolation policies. Practices that intersect with nutrition should also address it (Global Nutrition 

Report, 2015). Obesity among children and adolescent should be considered as a chronic medical 

condition with medical and psychological consequences, which does not have an immediate 

impact but significant bearing on their health in adulthood (Lee, 2009).  

 

1.3 Problem statement 

Literature indicates a double burden of malnutrition residing in the same populations and 

households in rural South Africa, pointing both to over and under-nutrition in children and 

adolescents (Reddy et al., 2010; Kimani-Murage et al., 2010; Rossouw et al., 2012; Mogre et al., 

2013; Manyanga et al., 2014). Such a consensus is in line with the Global Nutrition Report. (2015) 

that shows South Africa as one of the thirteen countries in Africa facing serious public health issue 

of under-nutrition and over-nutrition.  

 

Although studies (Reddy et al., 2010 and Shisana et al., 2013) indicated Limpopo Province as 

having the lowest prevalence of obesity (2.8%) among adolescents, Guo et al. (2013) and Toriala 
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et al. (2012) observed that children and adolescents are the most affected by obesity.  Obesity 

among children and adolescents indicates a higher risk of transition to adulthood which often 

begins at childhood (Kimani-murage et al., 2010, and Freedman et al., 2007). Furthermore, 

Zimmet et al. (2007) indicated that early identification of adolescents at risk of developing the 

metabolic syndrome, successively progression to type 2 diabetes and cardiovascular disease 

later in life must not be underestimated. Recently in Thohoyandou, a mall has been built and with 

it came fast food outlets that are associated with preponderance of energy dense foods over 

balanced diets. Therefore, it is crucial to identify the determinants of obesity and address the 

problem at an early age to prevent the transfer of these risks to adulthood (Kimani-Murage et al., 

2010).  Understanding the context-specific factors and determinants of obesity is significant this 

will assist the country to implement effective interventions (Department of Health, 2016). 

 

1.4 Aim of the study 

The aim of the study was to determine the prevalence and determinants of obesity among 

adolescents in Vhembe district. 

 

1.5 Objectives of the study 

1.5.1 To determine the anthropometric status of adolescents using anthropometric measuring 

techniques. 

1.5.2 To determine biochemical markers (C-reactive protein, cholesterol, and glucose) using 

biochemical methods.  

1.5.3 To determine blood pressure levels of adolescents. 

1.5.4 To determine the dietary intake of adolescents using quantified Food Frequency 

Questionnaire. 

1.5.5 To determine physical activity levels of adolescents. 

1.5.6 To correlate the anthropometric status of adolescents with their demographic 

characteristics, dietary intake, biochemical markers, blood pressure, and physical activity 

levels. 
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1.6 Significance of the study 

The information on the prevalence and determinants of obesity amongst adolescents would be 

established in Vhembe district. Understanding the determinants of obesity is important for the 

development of scientifically based effective preventive strategies. The study could assist in the 

prevention and management of obesity among children and adolescent to prevent obesity in 

adulthood. The study could form a foundation fora multi-sectoral approach to be implemented to 

reduce obesity in Thulamela Municipality of Vhembe district. The Departments of Health and 

Education could be able to develop informed programmes for prevention and treatment of obesity 

among adolescents thus getting towards addressing the double burden of malnutrition in rural 

areas and promotion of healthy lifestyles both at school and at home. 

 

1.7 Structure of the dissertation  

• Chapter 1 introduces the prevalence of obesity worldwide, in Africa, South Africa and in 

the province. It also presents the aims, objectives and the significance of the study conducted. 

• Chapter 2 discusses background literature on obesity worldwide and covers the situation 

in South Africa. 

• Chapter 3 describes the sampling methodology and the methods used during data and 

sample collection. 

• Chapter 4 deals with results of the study which includes determinants of obesity, dietary 

intakes, BMI status, physical activity level, values of biochemical markers and blood pressure 

levels. 

• Chapter 5 deals with the discussion of the results. 

• Chapter 6 deals with conclusion and recommendations are made. 

• At the end all references are listed well as appendices. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Overview  

 

 

 

 

 

 

 

 

2.2 Introduction  

Adolescence is the period of human growth, maturation and increased nutritional requirements 

(Atiku and Yunusa, 2009). Adolescents perform greater independence in preparation for 

adulthood. Lifestyle decisions during adolescence may pave the foundation for later health 

behaviours and outcomes (Arora et al., 2012).  Furthermore, adolescents are nutritionally 

vulnerable because of change in eating patterns, lifestyles and explosive to new environmental 

influences (Ogunkunle and Oludele, 2013). The prevalence of obesity is becoming a leading 

health threat among children and adolescents (McKersie and Baard, 2014). Furthermore, obesity 

is rapidly becoming one of the most important medical and public health problems (Andegiorgish 

et al., 2012). Obesity is a global epidemic not only in adults but also among children and 

adolescents (Sabageh and Ojofeitimi, 2013). Obesity is the consequences of a long-term 

imbalance between energy intake and energy expenditure, determined by food intake, physical 

activity and influenced by biological, behavioural and environmental factors (Kleiser et al., 2009 

and Guo et al., 2013).  

 

 Reddy et al. (2012) indicated that in the United States it took 13 years for obesity rate among 

adolescent to double, but in South Africa, a similar trend was observed in 6 years. This is an 

indication that South Africa is experiencing a chronic disease risk transition. Lifestyle has changed 

in South Africa in response to rapid economic growth, improved food supplies, expansion of 

television and computers, and improved public transport. Changes in lifestyle contribute to the 

high prevalence of obesity among adolescents and long-term health impact (Andegiorgish et al., 

2012).  

Chapter one 
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Exposure to the obesogenic environment is increasing across all socio-economic groups (WHO, 

2016). An obesogenic environment is one of the risk factors that increase the risk of obesity in 

adolescents (Zimmet et al., 2007). Home and school environment play an important role in the 

prevalence of obesity among adolescents (Rossouw et al., 2012). Identification of risk factors 

contributing to the rapid increase of obesity among children and adolescents is the fundamental 

step in the prevention and management of obesity (Teshome et al., 2013). 

 

Opportunity for physical activities have declined in both in and out of school among adolescents, 

now they spent more time on the screen based and sedentary leisure activities (WHO, 2016).  In 

rural areas in the past, people used to have little electricity, many activities and sleep were 

determined by sunrise and sunset (Poskitt, 2009). Television is now widespread in rural areas 

and adolescents are now subjected to an advertisement of food that is high in fats and sugar 

(Poskitt, 2009). Blood Pressure, lipids levels, body size and proportion change with age and 

development (Zimmet et al., 2007). Obesity among adolescents should be taken seriously 

because of its potential devastating contribution to metabolic syndrome and cardiovascular 

diseases (Negash et al., 2017). 

 

2.3 Age  

Obesity is identifiable from a young age and continues into adolescence (O’Dea et al., 2014). 

Studies (Toriola et al., 2012 and Shisana et al., 2013) indicate that the prevalence of obesity 

increases with the age, peaking at age 12 and decline thereafter. The reason could be because 

of increased in adipose tissue and overall body weight in children during puberty (Kotian et al., 

2010).  Muhihi et al. (2013) indicated that children aged above 10 years were 3 times likely to be 

obese. Kotian et al. (2010) found that the prevalence of obesity was high in age groups of 13 to 

15 years. Tathiah et al. (2013) indicated a high prevalence of obesity in 9 to 10-year old age 

groups. A study conducted by Kimani-Murage et al. (2010) found that the risk of obesity increases 

with sexual maturation, indicating higher risk as the adolescents’ transition to adulthood.  

 

 

2.4 Gender 

Africa has shown a rise in obesity amongst girls particularly as they mature (Poskitt, 2009). 

McKersie and Baard. (2014) reported that girls displayed double the occurrence of obesity in 

boys. Studies (Kimani-Murage et al., 2010, South African National Health and Nutrition Survey 

(Shisana et al., 2013; Tsolekile et al., 2014 and Gebrie et al., 2018), shows that Obesity among 
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adolescents is higher in females than in males. Furthermore, the prevalence of obesity increases 

with age particularly after puberty in girls (Kruger et al., 2005; and Kimani-Murage et al., 2010). 

Teshome et al. (2013) also indicated that adolescent girls were 5.14 times more likely to be 

overweight and obese than boys. Tathiah et al. (2013) found that 3.8% of a female were obese 

while 9% were overweight in rural communities. The study conducted by Junaibi et al. (2013), 

reported a high prevalence of obesity in males than females, this could be possible that boys may 

have been allowed more freedom than girls and therefore, have easier access to energy-dense 

food.  

 

In  Sub-Saharan  Africa (SSA) there is a cultural appeal that being overweight is an admired trait 

and seen as a sign of wealth and prestige, mostly in girls (Muthuri et al., 2014). In South Africa, 

there is a strong cultural acceptance that obese individuals indicate health and wealth more 

especially in females (Craig et al., 2015). The other reason may be that boys are more physically 

active than girls (Micklesfield et al., 2014).  Guo et al. (2013) indicated that females are more 

concerned about body shape and weight and may tend to follow bad eating behaviour. Mitolo et 

al. (2015) further indicated that the reason for the high rate of obesity in females could be 

nutritional deprivation in childhood, and the female hormone estrogen. Pedro et al. (2016) found 

that the majority of rural South African girls demonstrated body dissatisfaction (a desire to be 

fatter or thinner, and those who wanted to be fatter had a significantly higher BMI than those who 

wanted to be thinner.  Craig et al. (2015) suggested that rural South African girls should be the 

focus in preventing obesity since they are the ones who are mostly affected during adolescents.   

 

2.5 Socio-economic status 

The socio-economic status (SES) plays a significant role in the growth of obesity among 

adolescents (Ahmad et al., 2018). Villa-Caballero et al. (2006) revealed that the association 

between obesity and SES could result from unhealthy food choices in children living and attending 

school in low SES. Furthermore, Ahmad et al. (2018) indicated that household income influences 

eating behaviour among family members. High incidence of obesity among children and 

adolescents in rural areas may be because of low socio-economic background, resulting in not 

eat breakfast before attending schools, and not consume three full meals per day (Toriola et al., 

2012). However, adolescents from high income were seen to be associated with obesity in 

developing countries (Gebrie et al., 2018). On the other hand, high SES as shown by a higher 

amount of money spent by kids at school per day was associated with increased risk of obesity. 

This could be attributed to the fact that money increases the chance of the child to buy fast food 
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while at school which may result in high risk of the child`s obesity (Muhihi et al., 2013). In addition, 

Teshome et al. (2013) also indicated that adolescents from high SES were 7.19 times at higher 

risk of becoming overweight/ obese compared to those from low socio-economic status. This 

might be related to the diet as adolescents from high SES are well known to adopt western life 

resulting to higher consumption of food high in fat and energy which may substitute healthy 

traditional diets such as fruit, vegetables and more sedentary lifestyle (Gebrie et al., 2018). 

Furthermore, high-income families lay the foundation to the affordability of high dense foods and 

access to a more sedentary lifestyle and mode of transport (Liu et al., 2016).  

 

In developed countries prevalence of obesity in children and adolescents was seen to be high in 

socially and economically disadvantaged communities (O’Dea et al., 2014). Furthermore, obesity 

was found to be more common in children with low SES, even among those with favourable 

behaviours, compared to those with medium or high SES and unfavourable behaviours (Kleiser 

et al., 2009). This predicts a higher future risk of obesity in adulthood and related ill-health 

concerns for children and adolescents from socially disadvantaged, low-income communities and 

schools.   

 

Pocket money is positively related with BMI and risk of obesity (Li et al., 2017). Pocket money is 

associated with the frequencies of consuming sugary beverages, snacks, and fast food (Li et al., 

2017). Nationally, about 55.45 of the learners receive R20 and 44.6% receive more than R20 per 

month (Reddy et al., 2013). Majority of learners reported to buy food from the school tuck shop 

or vendors (Reddy et al., 2013).  

 

2.6 Educational level 

Higher parental educational status usually reflects a higher SES (Ahmad et al., 2018). Primary 

education and above have shown to be associated with obesity amongst adolescents in most 

developing countries (Gebrie et al., 2018). In addition, Ahmad et al. (2018) show that a high rate 

of obesity was observed among adolescents with parents with tertiary and secondary education. 

Liu et al. (2016) also found high maternal education to be associated with a higher rate of obesity 

among children. 

 

2.7 C-Reactive Protein (CRP) 

Obesity is a pro-inflammatory state that increases the risk of chronic diseases including 

hypertension, diabetes, cardiovascular diseases (Güngör, 2014). CRP is one of the common 
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inflammatory markers that are associated with obesity (Stolzman and Bement, 2012). CRP is an 

acute-phase protein produced by the liver and released during infection, systemic infection and 

tissue damage (Schlenz et al., 2014). CRP is a sensitive systematic marker of inflammation which 

have been proven to be an independent risk of coronary heart disease (Asztallos et al., 2014).  

CRP is the most common marker used to assess systemic inflammation (DeBoer, 2013). Olza et 

al. (2012) and Brasil et al. (2007) reveal that high CRP obese children who have been proposed 

as CVD risk factors.   

 

Chronic inflammation in adipose tissue is one of the characteristics of obesity and this chronic 

inflammation limits the ability of adipocyte to properly store nutrients and related to insulin 

resistance (Cho and Lumeng, 2011).  Even though inflammatory-related diseases are more 

prevalent in adults, special attention must be paid to adolescents because they are experiencing 

the same problem (de Heredia et al., 2012). Adolescents are at greater risk of developing health 

problems because they are also exposed to high inflammatory markers during their life (Stolzman 

and Bement, 2012). Obese children with a high level of inflammatory markers may experience 

physiological adaptation that negatively affects metabolic and cardiovascular health and predicts 

the risk of non-communicable diseases in adulthood (Stolzman and Bement, 2012). Furthermore, 

high inflammatory markers that occur with obesity are an initiating factor for impaired health, 

because of their influence on insulin sensitivity, glucose metabolism, and atherosclerosis 

(Stolzman and Bement, 2012). 

 

Inflammatory markers are strongly associated with high BMI in children and this relationship starts 

at 3 years of life (Skinner et al., 2010). Skinner et al. (2010) indicated that long exposure to an 

inflammatory state could increase the risk of vascular damage and morbidity. Illán-Gómez et al. 

(2012) indicated that development of atherosclerosis is associated with obesity due to the 

secretion of inflammatory markers cytokines by adipose tissue because it secretes factors that 

contribute to the regulation of metabolism and inflammatory responses.  

 

2.8 Cholesterol level 

Obesity epidemic has resulted in many children and adolescents with dyslipidaemia (Kavey, 

2015). Furthermore, dyslipidaemia in children and adolescents is predictive of accelerated 

atherosclerosis and of early cardiovascular events in adulthood (Kavey, 2015). Adipose tissue is 

the biggest tissue in the body which can store a large number of lipids, which makes it a reservoir 

of cholesterol (Wang and Peng, 2011). The impact of adipose tissue on cholesterol metabolism 
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is possible to immerse, especially in obesity (Wang and Peng, 2011; Prendergast and Gidding, 

2014). High Density Lipoprotein-Cholesterol (HDL-C) has the ability to prevent oxidation of Low 

Density Lipoprotein -Cholesterol (LDL-C) and promote reverse cholesterol transport, 

(Prendergast and Gidding, 2014). Low HDL-C is a common lipid disorder in obese individuals. 

(Wang and Peng, 2011). HDL-C level is associated with both the degree and distribution of obesity 

(Wang and Peng, 2011). The relationship between low HDL-C and obesity is mainly affected by 

central obesity which is characterised by visceral fat disposition.  Obesity does not affect the 

concertation of HDL-C in plasma but affects the functioning of HDL.   

 

2.9 Blood pressure 

“Hypertension in children and adolescents is defined as average Systolic Blood Pressure (SBP) 

and/or Diastolic Blood Pressure (DBP) that is, greater than or equal to the 95th percentile for sex, 

age and height on the three or more occasion” (The fourth report on the diagnosis, evaluation, 

and treatment of high blood pressure in children and adolescents, 2005). Hypertension among 

adolescents is becoming a public health concern not only of its consequences but because it can 

track to adulthood (Noubiasp et al.,2017). Obesity was found to be a significant predictor of high 

blood pressure among adolescents (Senbanjo and Oshikoya, 2012; and Noubiap et al., 2017). 

Behavioural risk factors which include alcohol consumption, smoking and sedentary lifestyle are 

significantly associated with hypertension (Mahanta et al., 2018).  

 

Noubiap et al. (2017) indicated the high prevalence of hypertension in the rural area than in urban. 

Mamabolo et al. (2011) indicated that higher BMI is related to SBP, with girls SBP related to 

peripheral fat while boy SBP was related to centrally located fat. Both SBP and DPB have been 

reported to be high in adolescents girls, which can be explained by the observation that most girls 

have a higher prevalence of obesity than boys (Mushengezi and Chillo, 2014). Furthermore, girls 

were more likely to report a family history of hypertension and sedentary lifestyle and both are 

known to be a risk factor for hypertension (Mushengezi and Chillo, 2014). Early diagnosis and 

control of hypertension among adolescents need to be addressed urgently to prevent devastating 

outcome (Mahanta et al., 2018 and Noubiap et al., 2017). 
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2.10 Dietary intake 

Adolescents are nutritionally vulnerable (Harris et al., 2019). Adolescence is characterised with 

rapid growth, during which the total nutrients are higher than in other phases in the life span 

(Napier and Oldewage-Theron, 2015). Diet and nutrition play a critical role in the growth and 

development of adolescents (Affenito et al., 2012). Adolescents in developing countries consume 

high energy salty foods and food low in micronutrients that cost less and lower in nutrients quality 

(Gebrie et al., 2018). Teshome et al. (2013) reported that adolescents are consuming low 

vegetables and fruits, which increases the chance for them to be obese. Harris et al. (2019) found 

that majority of adolescents in Western Cape, South Africa are not compliant with the 

recommendations of nutrients intake of fats, added sugar and sodium. Many rural areas are 

known to consume traditional and locally produced food which are minimally processed, plenty of 

vegetables and fruits (Ani et al., 2014).  WHO. (2014) further indicates that people shift from diets 

based on unprocessed foods to food high in fats, sugar, and salt, decrease in consumption of 

vegetables and fruits. 

 

Dietary habits among adolescents are influenced by foods available not only at home but also at 

school where they spent most of their time (Affenito et al., 2012). School environment and the 

food choices available at the school tuckshop contribute to the dietary intake of many adolescents 

(Harris et al., 2019). Diet and nutrition factors play a crucial role in the development of non-

communicable diseases, diabetes, and cancers (Steyn et al., 2016).  

 

2.11 Physical activity and inactivity 

Physical activity in adolescents has become an important issue in public health because of its 

important role in many health conditions (Biddle et al., 2011). According to WHO. (2018) globally 

three in four adolescents do not meet WHO global recommendation. Additionally, low physical 

activity has been reported in both developed and developing countries (WHO, 2017).  American 

Heart Association (AHA). (2011) and WHO. (2018) indicated that physical activity has many 

health benefits including, skeletal health, mental health (good mood and cognitive function), 

cardiovascular disease, stroke, type 2 diabetes, obesity, some form of cancer and also improve 

quality of life and well-being. de Heeredia et al. (2012) indicated that physical activity may stabilise 

the consequences of excess body fats. Physical inactivity is a major contributor to the incidence 

of overweight and obesity among children and adolescents and are related to cardiovascular 

diseases (Toriola and Monyeki, 2012, and Gebrie et al., 2018).  
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Adolescents now have less opportunity to roam freely away from home together with the loss of 

some of the energy consuming activities of subsistence rural life lead to a considerable reduction 

in daily energy expenditure in adolescents. Adolescents no longer walk miles to school, to fetch 

water or herd animals, and help in the family (Poskitt, 2009). Use of transport to school contribute 

to physical inactivity among adolescents because they do not have to walk a distance to school, 

to fetch water or herd animals (Poskitt, 2009). Research shows that adolescents with low physical 

activity level are more likely to be overweight/ obese than those who are active, and the 

prevalence was lower to adolescents who were participating regularly in household chores 

(Teshome et al., 2013). Affenito et al. (2012) indicated that low physical activity in girls may be 

due to lack of exercise facilities for girls. 

 

 Micklesfield et al. (2014) indicated that adolescents from rural communities are associated with 

less sedentary time, and low moderate physical activity in schools and clubs, the reason could be 

children from rural communities spend more time in assisting with household chores. 

Furthermore, those from urban areas spend more time in sedentary behaviour such as watching 

Television (TV), reading, and less time walking as a means of transport (Micklesfield et al., 2014). 

Physical activity has decreased over the past years and has led to an increased rate of obesity 

even though rural communities show a high level of physical activity (Poskitt, 2009).   

 

2.11.1 Sleeping patterns  

Sleep like dietary intake and physical activity strongly influences many aspects of health including 

physical, cognitive and emotional health (Wu et al., 2017 and Hirshkowitz et al., 2018). Sleeping 

pattern is also related to cardio-metabolic dysfunction through a physical activity which reflects a 

combination of physiologic changes including change in appetite, disruption in the stress system, 

cytokine response, and behavioural change that includes decreased energy and exercise interest 

(Countryman et al., 2013).  The National Sleep Foundation recommends that adolescents aged 

14-17 years sleep duration of 8 to 10 hours per day and young adults aged sleep duration of 7 to 

9 hours per day (Hirshkowitz et al., 2018). Changing sleep patterns affect the balance between 

ghrelin and leptin in a way that contributes to the development of obesity among adolescents 

(Poskitt, 2009). Hormonal changes (ghrelin and leptin associated with control of appetite and fat 

deposition) contribute to energy imbalance and then lead to weight gain, (Poskitt, 2009; and Wu 

et al., 2017). Sluggett et al. (2018) indicated that less sleep duration dysregulates homeostatically 

mediated energy intake.  Sleep time was found to be one of the significant environmental factors 

in the development of obesity (Anuradha et al., 2015). Furthermore, Wu et al. (2017); and 



13 
 

Hirshkowits et al. (2018) also indicated that less sleep time is a risk factor associated with obesity, 

poor health and low academic performance among adolescents.  

 

Less sleep duration contributes to the development of many conditions (Anuradha et al., 2015). 

Decreased sleep duration is reported to be a marker for pathophysiologic processes and release 

inflammatory cytokines and with the absence of physical activity can become more toxic 

(Countryman et al., 2013). Less sleep duration among adolescents increases exposure to the 

obesogenic environment, increased energy consumption and decrease energy expenditure 

(Sluggett et al., 2018). Adolescents who sleep for short time spend more time in sedentary 

activities such as TV viewing, use of smartphones, video games and computers (Sluggett et al., 

2018). The adolescent whose sleep duration is 7 hours or less per day are likely to become obese 

(Anuradha et al., 2015). Liou et al. (2010) indicated that sleeping <7.75 hours/day increases the 

risk of obesity among adolescents. 

 

2.11.2 Television viewing 

Television is now available to all urban and most rural areas, which results in adolescents 

spending more time watching television (Poskitt, 2009). Prolong television viewing is associated 

with BMI in both adolescents and children worldwide (Braithwaite et al., 2013). Furthermore, 

television viewing is associated with less sleep and inactivity which contribute to rising in 

adolescent obesity (Poskitt, 2009). Adolescents and children who watch television 1-3 hours per 

day have 10 to 27% increased the risk of being obese (Braithwaite et al., 2013). While Liou et al. 

(2010) indicated that watching television for more than 2 hours increases the risk of obesity among 

adolescents. A female adolescent has a higher risk of being obese if they watch television for 

more than 5 hours than male (Braithwaite et al., 2013). The reason could be biological differences 

of puberty which make the female more vulnerable to increased body size in response to a 

sedentary lifestyle (Braithwaite et al., 2013). Braithwaite et al. (2013) further indicate that 

prolonged television viewing is common in children and adolescent. 
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2.12 Conclusion  

Obesity is a complex, multifactorial condition affected by genetic and non-genetic factors. Obesity 

among adolescents is a multifactorial condition with a wide range of etiological factors including 

genetic, socio-economic status, sedentary lifestyle, unhealthy diet, and socio-economic status.  

Obesity can be measured by use of anthropometric measurements, estimating body fats and 

biochemical markers (Sabageh and Ojofeitimi, 2013). Measurement of dietary intake and physical 

activity is critical among adolescents. Examination of obesity should evaluate the presence of co-

morbidities and the underlying causes (Güngör, 2014). Measurement of anthropometric status, 

and biochemical markers, dietary intake physical activity help in identifying adolescents at risk of 

these co-morbidities (Güngör, 2014). The prevalence of obesity and its association with metabolic 

syndromes and cardiovascular diseases is increasing. Society must be made aware of the 

problem associated with obesity and the likelihood of progression to diseases in adolescents.  
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CHAPTER 3 

METHODOLOGY 

3.1 Overview  

 

 

 

 

 

 

 

 

3.2 Study design 

The study design was cross-sectional. The study was conducted at one time within the same 

participants (Polit and Hungler, 2012 Schneider et al., 2004). A cross-sectional study is suitable 

for observational or descriptive studies, where the researcher has no control over the exposure 

of interest (Margetts and Nelson, 1997). The researcher described the prevalence and 

determinants of obesity among adolescents. Data was collected and analysed using quantitative 

methods. 

 

3.3 Study area 

The study was conducted in secondary schools of Thulamela Municipality. Thulamela Municipality 

is one of the municipalities in Vhembe district. Vhembe district is one of five districts of Limpopo 

Province situated in the far north of the Province. It has a population of approximately 1 294 722 

of which 34.9% are children under 15 years. It covers a geographic area that is mainly rural with 

39% of the unemployment rate. The average household size is 4. Tshivenda and Xitsonga are 

the most spoken languages with 67.8% and 24.8% respectively (Stats SA, 2011). The district has 

four local municipalities namely, Makhado, Thulamela, Musina, and Mutale. The target population 

was adolescents from the secondary schools in Thulamela Municipality. Thulamela Municipality 

is the largest Municipality in Vhembe district in terms of population (47.7%) with 35.2% of the 

population under 15 years.  
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3.4 Target population  

The target population was adolescents aged 13 to 20 years from public schools in Thulamela 

Municipality of Vhembe district. Thulamela Municipality has 127 secondary schools and 87 047 

learners.  Most schools do not meet the required norms and standard of having a functional school 

(IDP, 2018). This includes infrastructure backlog (shortage of classrooms, administration blocks 

and lack of reliable electricity), enrolment rate and distance travelled by learners. The majority of 

learners in Thulamela speak Tshivenda. 

 

3.5 Sampling and sampling procedure  

Thulamela Municipality was conveniently selected as a study area. The list of circuits and 

secondary schools was obtained from the Department of Education in Vhembe district. A simple 

random sampling was used to select schools and participants. Each school was assigned a 

number and the numbers were placed in a bowl and mixed thoroughly. The researcher picked 

one number at a time from a bowl blindfolded until the desired number was reached.  In each 

school, 25 participants were selected. A simple random sampling was also used to select the 

participants. Yes and no were written in a small paper and mixed thoroughly and participants who 

were interested were asked to select a small paper and those who selected yes were included in 

a research. 

The following (Slovin) formula was used to calculate the total sample size =377 where: n=N/ (1+ 

(Ne2)) where n=sample size, N=total number of participants, and e= the accepted level of error, 

an additional of 10% was added for attrition. 

Total number of participants  

n= N/ (1+ (Ne) 2) 

n=85431/ (1+ (85431×0.052)) 

n=85431/ (1+213, 5775) 

n=85431/214, 5775 

n=398 

n=400 (participants) 
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Figure 3. 1: Flow diagram of sampling and sampling size 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•Slovin fomula=400

•16 school from Thulamela municipality

•25 participants per school
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The figure 3.2 below illustrates the number of participants recruited for the study and the actual 

number that participated from the beginning to the end of data collection. The number of samples 

is also illustrated in the diagram. 

 

Figure 3. 2: Recruitment of participants and the actual sample size 

 

3.6 Inclusion criteria 

Adolescents who were attending public secondary schools in Thulamela Municipality and whose 

parents gave consent were included in the study. 

 

3.7 Exclusion criteria 

Adolescents with a known medical condition such as hypertension, diabetes, and epilepsy were 

excluded from the study, because medications that are used to treat these conditions contribute 

to weight gain and it can introduce errors to the study. Pregnant adolescents were also excluded 

from the study.  

 

 

 

Thulamela Municipality 

16 Secondary Schools

25 learners per school

377 participants 

377 blood samples analysed for 
blood glucose level, CRP, TC, LDL, 

HDL, and TG

Attrition  

20 learners were writing examinations

3 learners were afraid to have blood 
drawn
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3.8 Subject recruitment 

The researcher visited the schools two times before data collection. 

First visit 

The selected schools were visited to request permission and to explain the objectives and 

procedures of the study to the principal. The list of the students was also requested.  

Second visit  

During the second visit, the researcher gave the selected adolescents consent forms to take to 

their parents to sign as an indication that they agree to have their children participate in the study. 

Adolescents were asked to return the signed consents forms the following day and the principal 

kept them until the day of data collection. Some parents needed more explanations before giving 

consent and the researcher used the second visit to explain the study more to them. 

 

3.9 Physical arrangements 

On the day of data collection, a separate classroom was requested to set up data collection 

stations, where three stations were arranged. These stations included interviews, anthropometric 

and biochemical. The first station was for completing a questionnaire through interviews. The 

second station was for taking anthropometric measurements. The last station was for taking BP 

readings and drawing of blood. One participant was interviewed at a time to ensure privacy. 

 

3.10 Measurements/ Assessments 

The following measurements/assessments were taken: anthropometric measurements, dietary 

assessments, biochemical, and clinical. All measurements and samples were collected during the 

period of February - August 2018. The procedures and techniques of taking these measurements 

are described below. 

 

3.10.1 Anthropometric measurements 

Anthropometric measurements in this study were height, weight, waist circumference (WC), and 

hip circumference. Height and weight were measured to determine BMI while waist circumference 

and hip circumference were measured to determine Waist to Hip Ratio (WHR) and waist 

circumference to determine central obesity.   
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(i) Height  

Height was taken using portable stadiometer (version: seca 213) where participants were 

barefooted and wearing light clothing. The participants stand with heels together, arms to the side, 

legs straight, and shoulder relaxed and head in the Frankurt horizontal plane (“look straight 

ahead’’). Heels buttocks, scapular (shoulder blades) and back of the head were against the 

vertical surface of the stadiometer. The height was recorded in centimetres (cm) and rounded to 

the nearest 0.1 cm (Lee and Nieman, 2010: 162-163).   

 

(ii) Weight  

Body weight was obtained using an electronic scale (Tanita, model: UM-051), which was 

calibrated with known weight to ensure that correct measurement is taken. The participants stood 

still in the middle of the scale’s platform without touching anything and the body weight equally 

distributed on both feet. The participant was weighed with light clothing and without shoes. The 

measurements were taken repeatedly and an average was determined.  The measurements read 

to the nearest 0.1 kg. (Lee and Nieman, 2010: 164-165). 

 

(iii) BMI 

Height and weight were measured to determine the Body Mass Index (BMI) of participants. Body 

Mass Index was determined using the formula, weight in kilograms divided by height in meter 

squared. BMI was calculated and classified according to the extended International Obesity Task 

Force (IOTF) cut-off point for thinness, overweight and obesity in children and adolescent (Table 

3.1 and 3.2) (Cole & Lobstein, 2012). 
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Table 3. 1:  BMI classification, IOTF cut-off point for children and adolescents (males) 
(Cole and Lobstein, 2012). 

Male  

BMI (KG/M2) at age 18 years  

Age 16 

(underweight) 

17 

(underweight) 

18.5 

(Normal)  

23 

(Normal)  

25 

(overweight) 

27 

(obesity) 

30 

(obesity) 

35 

(morbid 

obesity) 

13 13.61 14.5 15.84 19.99 21.89 23.84 26.87 32.19 

13.5 13.84 14.74 16.11 20.31 22.24 24.22 27.26 32.6 

14 14.09 15.01 16.39 20.65 22.6 24.59 27.64 32.97 

14.5 14.35 15.28 16.68 20.99 22.95 24.94 28 33.3 

15 14.61 15.55 16.98 21.31 23.28 25.27 28.32 33.56 

15.5 14.87 15.82 17.26 21.62 23.59 25.58 28.61 33.78 

16 15.12 16.08 17.53 21.92 23.89 25.88 28.89 33.98 

16.5 15.36 16.33 17.79 22.2 24.18 26.16 29.15 34.19 

17 15.59 16.57 18.04 22.48 24.46 26.44 29.43 34.43 

17.5 15.8 16.79 18.28 22.74 24.73 26.72 29.71 34.7 

18 and 

above  

16 17 18.5 23 25 27 30 35 

 

 

 

Table 3. 2:  BMI classification, IOTF cut-off point for children and adolescents (females) 
(Cole and Lobstein, 2012). 

Female  

BMI (KG/M2) at age 18 years  

Age 16 

(underweight) 

17 

(underweight) 

18.5 

(Normal)  

23 

(Normal)  

25 

(overweight) 

27 

(obesity) 

30 

(obesity) 

35 

(morbid 

obesity) 

13 13.92 14.84 16.23 20.53 22.49 24.49 27.57 32.91 

13.5 14.2 15.13 16.55 20.91 22.9 24.92 28.03 33.39 

14 14.47 15.42 16.86 21.27 23.27 25.31 28.42 33.78 

14.5 14.74 15.71 17.16 21.59 23.6 25.64 28.74 34.07 

15 15 15.97 17.43 21.88 23.89 25.92 29.01 34.28 

15.5 15.24 16.21 17.68 22.13 24.13 26.15 29.22 34.43 

16 15.45 16.42 17.9 22.35 24.34 26.36 29.4 34.54 

16.5 15.63 16.61 18.08 22.54 24.53 26.53 29.55 34.64 

17 15.78 16.76 18.24 22.7 24.7 26.69 29.7 34.75 

17.5 15.9 16.89 18.38 22.86 24.85 26.85 29.85 34.87 

18 and above  16 17 18.5 23 25 27 30 35 
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(iv) Waist circumference (WC) 

Waist circumference was obtained using an inelastic flexible measuring tape. The participants 

were wearing light clothing. The researcher located the top of the right iliac crest, the highest point 

of the hip bone on the right side.  The measuring tape was in a horizontal plane around the 

abdomen at the level of the iliac crest. The tape has not compressed the skin and reading was 

taken at a normal expiration. Average of two measurements were taken to ensure reliability, and 

record the measurements to the nearest 0.1 cm. (Lee and Nieman, 2010: 179-180). Waist 

circumference for adolescents 18 years and below was classified according to age and sex 

(Fernandez et al., 2004). For adolescents above 18 years the WHO cut-off points of WC were 

used (WHO, 2011).   

 
Table 3. 3: Estimated value for percentile regression for children and adolescents, 
according to sex (Fernandez et al., 2004). 
 

 Percentile for boys   Percentile for girls  

Age 10th  25th  50th  75th  90th  10th  25th  50th  75th  90th  

13 60.3 63.2 66.9 72.7 85.3 60.2 63.4 69.4 78.8 90.5 

14 61.8 64.9 68.7 74.9 88.5 61.7 65.1 71.5 81.6 94.2 

15 63.4 66.6 70.6 77.1 91.7 63.3 66.8 73.6 84.4 97.9 

16 64.9 68.3 72.5 79.3 94.9 64.8 68.5 75.8 87.2 101.6 

17 66.5 70.0 74.3 81.5 98.2 66.4 70.3 77.9 90.0 105.2 

18 68.0 71.7 76.2 83.7 101.4 68.0 72.0 80.0 92.9 108.9 

  

Table 3. 4: WC interpretation (WHO, 2011). 
Sex  Cut-off point  Risk if metabolic complication  

Male  <90th percental or <94 cm  Normal  

≥90th percentile or ≥94 cm Central obesity  

Female  <90th percental or <80 cm  Normal  

<90th percental or ≥80 cm  Central obesity 

 

(v) Hip circumference 

The participant stood erect with arms at the side and feet together. The measurement was taken 

at the point yielding the maximum circumference over the buttocks, with the tape held in a 

horizontal plane, touching the skin but indenting the soft tissue (Gibson, 2005).  

 

  

 

 

 



23 
 

Waist and hip circumferences were measured to determine Waist-to-hip-ratio (WHR). WHR was 

calculated and the WHO cut-off points were used (WHO, 2011).  

 

Table 3. 5: WHR cut-off point (WHO, 2011) 
Sex  Cut-off points Risk of metabolic complications 

Male  <0.9cm Normal  

≥0.9cm Substantially increased  

Female <0.85 Normal  

≥0.85 Substantially increased  

 

3.10.2 Blood collection 

A professional nurse was responsible for collecting blood samples. One participant was brought 

to the room at a time. One needle was used per participant to minimise health risks associated 

with sharing needles. A professional nurse was always wearing non-powdered gloves and did not 

touch her hair or skin. Hair, skin, powdered gloves, and sweat may contaminate the blood 

specimen and influence the outcome of the analysis.  The participant’s skin was cleaned with 

alcohol-soaked gauze pads at the site of the antecubital vein.  The occlusion of the participant’s 

arm with tourniquet was restricted for <1 minute. A trace element-free siliconised 21-gauge 

minicath intravenous catheter was inserted into an antecubital vein, and 5ml blood was drawn 

into trace element-free evacuated tubes that were utilised siliconised rather than rubber.  

 

I. CRP 

Once the blood was obtained it was stored in a cooler box with crushed ice on site and taken to 

the laboratory the same day for analysis using standard methods. Capricon diagnostic laboratory 

carried out the analysis. An instrument used was HumaStar 600 chemistry analyser and the 

immunoturbidimetric testing method. Human CRP in patient, standard or control reacts with anti-

CRP antibodies in the presence of enhancer buffer from the reagent. This generates turbidity 

which is proportional to the CRP concentration in the sample, and the instrument automatically 

calculates this. A calibration was performed on the instrument using the CRP standard 

commercially available and comes with an assigned value. For this method, a standard value of 

140 mg/l was assigned, which passed perfectly. In linearity of the methods a linear from 3-

160mg/l, and any values less than3 mg/l was generated as <3mg/l by the instrument.  If a value 

was greater than 160mg/l, a dilution needed to be performed and the result is multiplied by the 

dilution factor. The normal range for this method was established at 0.0-8.0 mg/l and above 8.0 

was consider high.  CRP was classified according to laboratory standard. 
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II. Blood lipid and glucose level 

A Cardio check device (model CE 0197) was used to determine HDL-C, LDL-C, Triglyceride (TG) 

and glucose level. The professional nurse always wore non-powdered gloves. A fingertip was 

cleaned with alcohol swamp and it was let to dry completely before pricking the finger. Sterile, 

auto-disabling, single-use lancet was used to puncture the side of the fingertip. The first drop of 

blood with a clean piece of gauze, the pressure was applied to the fingertip to accumulate a drop 

of blood. A pipet was used to collect blood drop to the test strip blood application window. The 

result was read after 90 seconds from Cardio check device.TC, LDL-C, HDL.C and TG were 

classified according to age and gender lipoprotein for adolescents (Table 3.6 and Table 3.7) 

(Jolliffe and Janssen, 2006). Glucose level was classified according to laboratory standards. 
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Table 3. 6: Age-specific Lipoprotein cut-point (in Millimoles per Liter) and corresponding percentile for boys (Jolliffe and 
Janssen, 2006). 

 
Age, 
year 

TC LDL-C HDL-C TG 

Borderline-
High 
(86th 
percentile) 

High 
(97th 
percentile) 

Above 
normal 
(54th 
percentile) 

Borderline- 
(86th 
percentile) 

High 
(97thth 
percentile) 

Low 
(26thth 
percentile) 

Protective 
(13thth 
percentile) 

Borderline-
High (89th 
percentile) 

High (95th 
percentile) 

12 
13 
14 
15 
16 
17 
18 
19 
20 

5.18 
4.99 
4.86 
4.84 
4.88 
4.95 
5.05 
5.14 
5.18 

6.03 
5.83 
5.70 
5.70 
5.77 
5.88 
6.02 
6.16 
6.22 

2.50 
2.44 
2.39 
3.38 
2.41 
2.46 
2.51 
2.56 
2.59 

3.24 
3.15 
3.08 
3.06 
3.11 
3.18 
3.25 
3.32 
3.37 

3.98 
3.86 
3.76 
3.74 
3.84 
3.91 
4.00 
4.09 
4.14 

1.13 
1.10 
1.07 
1.04 
1.03 
1.03 
1.03 
1.04 
1.04 

1.70 
1.64 
1.59 
1.55 
1.53 
1.53 
1.54 
1.55 
1.55 
 

1.44 
1.48 
1.52 
1.56 
1.59 
1.62 
1.65 
1.68 
1.70 

1.84 
1.93 
2.02 
2.10 
2.16 
2.20 
2.24 
2.26 
2.26 

 

Table 3. 7: Age-specific Lipoprotein cut-point (in Millimoles per Liter) and percentile for girls (Jolliffe and Janssen, 2006).  

 
Age, 
year 

TC LDL-C HDL-C TG 

Borderline-
High 
(78th 
percentile) 

High 
(994th 
percentile) 

Above 
normal 
(53rd 

percentile) 

Borderline- 
(83rd 
percentile) 

High 
(95thth 
percentile) 

Low 
(26thth 
percentile) 

Protective 
(13thth 
percentile) 

Borderline-
High (89th 
percentile) 

High (95th 
percentile) 

12 
13 
14 
15 
16 
17 
18 
19 
20 

4.77 
4.71 
4.68 
4.72 
4.82 
4.94 
5.07 
5.16 
5.18 

5.47 
5.41 
5.38 
5.46 
5.62 
5.82 
6.03 
6.17 
6.22 

2.38 
2.41 
2.41 
2.43 
2.45 
2.47 
2.52 
2.57 
2.59 

2.96 
2.98 
3.00 
3.03 
3.07 
3.17 
3.22 
3.32 
3.37 

3.52 
3.55 
3.57 
3.61 
3.68 
3.77 
3.90 
4.06 
4.14 

1.03 
1.04 
1.04 
1.03 
1.03 
1.03 
1.03 
1.03 
1.04 

1.48 
1.47 
1.48 
1.49 
1.51 
1.53 
1.56 
1.55 
1.55 
 

1.60 
1.53 
1.47 
1.44 
1.46 
1.53 
1.61 
1.68 
1.7 

2.03 
1.93 
1.82 
1.79 
1.83 
1.94 
2.09 
2.22 
2.26 
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3.10.3 Clinical assessment 

3.10.3.1 Blood pressure 

A professional nurse was responsible for taking blood pressure readings. The participants had 

their feet on the floor and they were seated five minutes before the reading. All clothing covering 

the cuff location was removed. The middle of the cuff on the upper arm was level with the right 

atrium, at the midpoint of the sternum (AHA, 2005). Blood pressure reading was taken using a 

digital automated device OMRO (model CE0197). Each participant sat quietly for 5-10 minutes, 

after their arm was placed at heart level and blood pressure and were measured at least 3 times 

in 5 minutes’ intervals. If blood pressure varied in these determinations by greater than 10mmHg, 

3 additional trials were performed to measure systolic and diastolic blood pressure.  

 

Blood Pressure (BP) for adolescent less than 18 years were classified according to sex, age, and 

height (The Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood Pressure, 

2005). For adolescent ≥18 years will be classified according to AHA for adults (AHA, 2005) (Table 

3.8, Table 3.9 and Table 3.10).  

 

Table 3. 8: Blood pressure classification  
Interpretations  Classification 

SBP  

Normal  SBP<90th percentile or SBP <120  

Pre-hypertension  SBP 90th-<95th or SBP120-139  

Stage I hypertension  SBP 95th -<99th percentile or SBP 140-159  

Stage 2 hypertension  SBP >99th percentile or SBP 160 or higher. 

DBP  

Normal  DBP<90th percentile or DBP <80  

Pre-hypertension  DBP 90th -<95th or DBP 80-89  

Stage I hypertension  DBP 95th -<99th percentile or DBP 90-99 

Stage 2 hypertension  DBP >99th percentile or DBP 100 or higher. 
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Table 3. 9: Blood pressure level for Boys by age and height percentile 
Age 
(years) 

BP 
Percentile 
      ↓ 

Systolic BP (mmHg)  Diastolic BP (mmHg) 

←Percentile of height→ ←Percentile of Height→ 

5th 10th  25th  50th  75th  90th  95th  5th 10th  25th  50th  75th  90t

h  
95th  

12 50th  
90th  
95th  
99th 

101 
115 
119 
126 

102 
116 
120 
127 

104 
118 
122 
129 

106 
120 
123 
131 

108 
121 
125 
133 

109 
123 
127 
134 

110 
123 
127 
135 

59 
74 
78 
86 

60 
75 
79 
87 

61 
75 
80 
88 

62 
76 
81 
89 

63 
77 
82 
90 

63 
78 
82
90 

64 
79 
83 
91 

13 50th  
90th  
95th  
99th 

104 
117 
121 
128 

105 
118 
122 
130 

106 
120 
124 
131 

108 
122 
126 
133 

110 
124 
128 
135 

111 
125 
129 
136 

112 
126 
130 
137 

60 
75 
79 
87 

60 
75 
79 
87 

61 
76 
80 
88 

62 
77 
81 
89 

63 
78 
82 
90 

64 
79 
83 
91 

64 
79 
83 
91 

14 50th  
90th  
95th  
99th 

106 
120 
124 
131 

107 
121 
125 
132 

109 
123 
127 
134 

111 
125 
128 
138 

113 
126 
130 
138 

114 
128 
132 
139 

155 
128 
132 
140 

60 
75 
80 
87 

61 
76 
80 
88 

62 
77 
81 
89 

63 
78 
82 
90 

64 
79 
83 
91 

64 
79 
84 
92 

65 
80 
84 
92 

15 50th  
90th  
95th  
99th 

109 
122 
126 
134 

110 
124 
127 
135 

112 
125 
129 
136 

113 
127 
131 
138 

115 
129 
133 
140 

117 
130 
134 
142 

117 
131 
135 
142 

61 
76 
81 
88 

62 
77 
81 
89 

63 
78 
82 
90 

64 
79 
83 
91 

65 
80 
84 
92 

66 
80 
85 
93 

66 
81 
85 
93 

16 50th  
90th  
95th  
99th 

111 
125 
129 
136 

112 
126 
130 
137 

114 
128 
132 
139 

116 
130 
134 
141 

118 
131 
135 
143 

119 
133 
137 
144 

120 
134 
137 
145 

63 
78 
82 
90 

63 
78 
82 
90 

64 
79 
83 
91 

65 
80 
84 
92 

66 
81 
85 
93 

67 
82 
86 
94 

67 
82 
87 
94 

17 50th  
90th  
95th  
99th 

114 
127 
131 
139 

115 
128 
132 
140 

116 
130 
134 
141 

118 
132 
136 
143 

120 
134 
138 
145 

121 
135 
139 
146 

122 
136 
140 
147 

65 
80 
84 
92 

66 
80 
85 
93 

66 
81 
86 
93 

67 
82 
87 
94 

68 
83 
87 
95 

69 
84 
88 
96 

70 
84 
89 
97 
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Table 3. 10: Blood pressure level for Girls by age and height percentile 
Age 
(years) 

BP 
Percentile 
      ↓ 

Systolic BP (mmHg)  Diastolic BP (mmHg) 

←Percentile of height→ ←Percentile of Height→ 

5th 10th  25th  50th  75th  90th  95th  5th 10th  25th  50th  75th  90th  95th  

12 50th  
90th  
95th  
99th 

102 
116 
119 
127 

103 
116 
120 
127 

104 
117 
121 
128 

105 
119 
123 
130 

107 
120 
124 
131 

108 
121 
125 
132 

109 
122 
126 
133 

61 
75 
79 
86 

61 
75 
79 
86 

61 
75 
79 
87 

62 
76 
80 
88 

63 
77 
81 
88 

64 
78 
82 
89 

64 
78 
82 
90 

13 50th  
90th  
95th  
99th 

104 
117 
121 
128 

105 
118 
122 
129 

106 
119 
123 
130 

107 
121 
124 
132 

109 
122 
126 
133 

110 
123 
127 
134 

110 
124 
128 
135 

62 
76 
80 
87 

62 
76 
80 
87 

62 
76 
80 
88 

63 
77 
81 
89 

64 
78 
82 
89 

65 
79 
83 
90 

65 
79 
83 
91 

14 50th  
90th  
95th  
99th 

106 
119 
123 
130 

106 
120 
123 
131 

107 
121 
125 
132 

109 
122 
126 
133 

110 
124 
127 
135 

111 
125 
129 
136 

112 
125 
129 
136 

63 
77 
81 
88 

63 
77 
81 
88 

63 
77 
81 
89 

64 
78 
82 
90 

65 
79 
83 
90 

66 
80 
84 
91 

66 
80 
84 
92 

15 50th  
90th  
95th  
99th 

107 
120 
124 
131 

108 
121 
125 
132 

109 
122 
126 
133 

110 
123 
127 
134 

111 
125 
129 
136 

113 
126 
130 
137 

113 
127 
131 
138 

64 
78 
82 
89 

64 
78 
82 
89 

64 
78 
82 
90 

65 
79 
83 
91 

66 
80 
84 
91 

67 
81 
85 
93 

67 
81 
85 
93 

16 50th  
90th  
95th  
99th 

108 
121 
125 
132 

108 
122 
126 
133 

110 
123 
127 
134 

111 
124 
128 
135 

112 
126 
130 
137 

114 
127 
131 
138 

114 
128 
132 
139 

64 
78 
82 
90 

64 
78 
82 
90 

65 
79 
83 
90 

66 
80 
84 
91 

66 
81 
85 
92 

67 
81 
85 
93 

68 
82 
86 
93 

17 50th  
90th  
95th  
99th 

108 
122 
125 
133 

109 
122 
126 
133 

110 
123 
127 
134 

111 
125 
129 
136 

113 
126 
130 
137 

114 
127 
131 
138 

115 
128 
132 
139 

64 
78 
82 
90 

65 
79 
83 
90 

65 
79 
83 
91 

66 
80 
84 
91 

67 
81 
85 
92 

67 
81 
85 
93 

68 
82 
86 
93 
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3.10.4 Survey questionnaire  

The questionnaire was developed in English and was used for data collection. The questionnaire 

was researcher administered. The questionnaire consisted of three sections namely; Section A, 

B and C. Section A included demographic information; section the B physical activity 

questionnaire and section C was the Food Frequency Questionnaire (FFQ).  The demographic 

information included age, gender, income of the learners whereas section B and C included 

questions on physical activity, lifestyle habits and FFQ respectively. 

 

Quantitative Food Frequency Questionnaire (Appendix A, Section C) was used for dietary 

assessment. A single 24-hour recall technique was used to derive FFQ items from commonly 

consumed foods by adolescents. Secondary schools were visited to compile a list of foods that 

are sold to adolescents by vendors. In addition, food items from school menus and from vendors 

were also added to the list. The list of commonly consumed foods was added to the FFQ which 

was used in the actual data collection.  

 

A picture sort method was to collect data. Pictures of food were taken to make food cards. The 

researcher gave the participants pictures of food items and ask them to put pictures of foods that 

they consumed in the past 7 days on the left-hand side. These assisted the participants to easily 

recall what food items they consumed.  The portion size was estimated using household 

measurements, food models and the DAEK manual sketches. The data gathered was analysed 

using the Food Finder computer software (version 1.1.3) to determine food intake. The aim of the 

analysis was to determine the amount of each nutrient and energy consumed per day. These 

nutrients included carbohydrates, lipids, proteins, minerals and vitamins.   

 

A physical activity questionnaire by Sharkey and Gaskill, (2007) was adopted to assess the 

physical activity level. A questionnaire included physical activity pattern in and around the house, 

traveling to school and recreations that participants engaged in. Information such as sedentary 

lifestyle, after school activities, time spent on television viewing, and sleep duration frequency 

was included in the questionnaire. The following formula was used to calculate physical activity 

indices:  

Intensity of activity X Duration of activity (in minutes) X Frequency (per week) = Score Total 
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Table 3. 11: Physical activity indices scores (Sharkey and Gaskill, 2007). 

 

A lifestyle habits questionnaire by Balloc and Breslow, (1972) was adopted. The questionnaire 

consists of seven questions with yes and no answers. the lifestyle habits will be classified looking 

at number of yeses. 

Table 3. 12: Lifestyle habits classification (Balloc and Breslow, 1972). 

 

 

Pre-test of instrument 

The instrument was pre-tested to estimate the time needed to complete the questionnaire, to 

determine the ease with which the participants answer the questions, and to test the 

appropriateness and completeness of the questions within the questionnaire. Pre-tested was also 

done to reduce participants burden, and to determine whether participants are interpreting 

questions correctly.  

 

3.11 Pilot Study 

This research project was piloted to test the feasibility of the entire data collection plan and the 

competence of the interviewers. It also offered potential information needed to improve the quality 

of the data collection instruments. From the sample frame of schools, 10% of the sample size 

served as pilot schools.  A simple random sampling was used to select the pilot schools from the 

Evaluation of activity score 

Score  Evaluation  Activity category 

81 to 100 Very active lifestyle  High  

60 to 80 Active and healthy Very good 

40 t0 59 Acceptable but could be better Fair 

20 to 39 Not good enough Poor 

Under 20 Sedentary  

Score  Evaluation  Activity category 

No of 
Yes 

Classification 
of daily 
lifestyle  

Interpretation 

7 Very good You are following the lifestyle keep up  

5-6 Good  Not bad at all, out keep a close eye on yourself  

4 Fair  Evaluate your lifestyle seriously. It is important that you consider some positive 
changes. 

2-3 Bad Your lifestyle is detrimental to your health; it is important that you commit 
yourself to serious changes.  

1 Very bad  Your destructive lifestyle may pose serious health problems in your life. You 
personally as well as your company will benefit from your serious commitment 
to a healthy lifestyle. 
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unselected potential study sites in the sample frame. This allowed an equal and independent 

selection of pilot schools from the list of schools not originally chosen for the study. This exercise 

assisted the researcher to gain important information on timing, cost and socio-demographic 

structures formed the essence of the pilot study. A small sample of about 40 was used for this 

exercise. 

 

3.12 Validity  

The instrument has been developed following the guidelines of the highly researched literature. 

Other steps have also been considered in ensuring the validity of the instrument. Firstly, 

instruments from similar researches guided the designing of the instrument.  Secondly, the pilot 

study of this research included the pre-test of an instrument were primarily envisaged to establish 

the validity of the set instrument, as already highlighted. Thirdly, the professional instrument 

verification was solicited from both the project supervisors and obesity experts. Peer review was 

also used in the authentication of the validity of the instrument under the aegis of Masters in Public 

Nutrition proposal workshops. Finally, the project presentation to the University of Venda Higher 

Degrees Committee offered yet another professional avenue for the scrutiny of the research 

instrument. 

 

3.13 Reliability  

Reliability is the consistency with which a measuring instrument yields a certain result when the 

entity being measured has not changed (Leedy and Ormrod, 2005). To ensure reliability the 

researcher calibrated the weight scale daily with known weight. The average of the repeated 

anthropometric measurements were taken to ensure reliability and the field workers were trained 

to standardise data collection methods. The researcher interviewed the same participants twice 

on different days to determine if the results will be the same. On the other hand, the researcher 

interviewed the same participants the fieldworker interviewed to determine the level of variation. 

The questionnaires were taken to a statistician that ran some statistical tests which confirmed 

little or no variation. 

 

3.14 Fieldworkers 

 A nutrition graduate and a professional nurse were recruited as field workers. The responsibility 

of the nutrition graduate was to assist the researcher with the interviews and taking the 

anthropometric measurements. The professional nurse was responsible for both clinical and 

biochemical assessments. The researcher was responsible for interviews, taking anthropometric 
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measurements, training of the field workers and the methods of data collection were pilot tested 

and standardised. 

 

3.15 Institutional approval  

The research proposal was submitted to the University Higher Degree (Appendix F) and Ethics 

Committee for approval before data collection. A letter together with ethical clearance certificate 

(Appendix G) and research proposal were submitted to the Department of Education (DoE) 

provincial office to request permission to use schools as a sample frame. After the permission 

was granted by the DoE provincial (Appendix H permission letter from DoE), the circuit managers 

(Appendix I permission letter from circuits) and principals were visited to seek permission to 

conduct research in schools (Figure 3.3). 

 

Figure 3. 3: Institutional approval 

 

 

3.16 Tools and specific procedures 

 Picture sort method was used to assist the participants to recall what they ate the previous 

days.  

 

 DAEK manual sketches, kitchen utensils and food models were used to estimate portion 

sizes. 

 

3.17 Ethical consideration 

Adolescents under the age of 18 are vulnerable. This research constitutes no or minimal risks as 

the assessments are non-invasive, however, adolescents might have experienced a little pain 
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when blood was drawn.  Participants participated in this study after protocol, information, consent 

form, and recruitment material have been approved in writing by the Higher Degree and Ethics 

Committee of the University of Venda (SHS/17/NUT/03/1506) (Appendix G). The study was 

conducted in accordance with the principles of the Declaration of Helsinki (2013), Good Clinical 

Practice (GCP) and the laws of South Africa. No participant could participate in the study without 

a signed informed consent by parents (Appendix B) and assent forms by participants (Appendix 

C) after a full and adequate explanation of the study.  

 

Participants had the right to withdraw from the study at any point without being disadvantaged in 

any way. Participants did not benefit from this study. Any health problems identified during the 

assessments, the participates were referred to the appropriate health professionals for 

assessments. The data obtained from the study were kept on a computer database in such a 

manner that it maintains the participants’ confidentiality (a code was assigned to each participant 

for these purposes). For data verification and quality control purposes regulatory authorities and 

members of the Higher Degree and Ethics Committee of University of Venda may be permitted 

access to participant data under the conditions that strict confidentially is upheld 

 

3.18 Statistical methods/analyses 

The IBM Statistical Package for Social Science (SPSS) version 25 was used to analyse data. 

Data were checked for normality using Q-Q plots and the Shapiro Wilk test. Normally distributed 

data were presented as mean and standard deviation. Pearson correlation test was used to 

determine the statistical relationship between different variables. A strong correlation was r>0.70 

or r <-0.70, moderate correlation was r>0.30 to 0.70 or r<0.30 to -0.70 and weak correlation was 

r=0.00 to 0.30 or r=-0.00 to -0.30. Multiple linear regression analysis was used to explore whether 

age, gender, income, dietary intake, SBP, DBP, TG, HDL, LDL were predictors of obesity 

(dependent variable). Furthermore, we examined the odds ratio (OR) for adolescents to have 

obesity using binary logistics regression analysis. A p-value of <0.05 was considered significant.  
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CHAPTER 4 

RESULTS 

4. 1 Overview  

 

 

 

 

 

 

 

 

 A total of 377 blood samples from adolescents were collected.  The 377 blood samples that were 

collected, they were analysed for TC, HDL, LDL, Triglycerides, Blood Glucose, CRP representing 

94.25% of samples that were analysed. 

 

Table 4. 1: Variables measured from study participants  
Variables  Males  

N 
Females  
N 

Age (13-20 years)  150 227 

TC 150 227 

HDL 150 227 

LDL 150 227 

Triglycerides  150 227 

Blood Glucose 150 227 

CRP 150 227 

SBP 150 227 

DBP 150 227 

Weight  150 227 

Height  150 227 

Waist circumference  150 227 

 

4.2 Demographic profile of participants 

 A total of 377 participants were interviewed with the majority (60.2%) of the participants being 

female and 39.8% being male. The age of study participants ranged from 13 to 20 years.  About 

18.7% of males were 18 years and 11% were females. Only a third (3.3%) of males had 13 years 

when data was collected compared to 7% of females. The grades of study participants ranged 

from grades 8 to 12. The grades were almost evenly distributed with 18% males and 18.1% 

females being in grade 8. The distribution differed across grades 9 to 12. Majority of male (98%) 

and female (96.9%) participants were TshiVenda speaking (Table 4.2). 

Chapter one 

Introduction 

Chapter two 

Literature Review 

Chapter three 

Methodology 

Chapter six 

Conclusions 

Chapter five  

Discussion  

Chapter four 

Results 
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Table 4. 2: Demographic profile of participants.   
Age  Male  Female 

 N=150 (%) N=227 (%) 

13 5 (3.3%) 16 (7%) 

14 17 (11.3%) 45 (19.8%) 

15 25 (16.7%) 27 (11.9%) 

16 17 (11.3%) 32 (14.1%) 

17 21 (14%) 40 (17.6%) 

18 28 (18.7%) 25 (11%) 

19 16 (10.7%) 20 (8.8%) 

20 21 (14%) 22 (9.7%) 

Grade  

Grade 8 27 (18%) 41 (18.1%) 

Grade 9 34 (22.7%) 46 (20.3%) 

Grade 10 41 (27.3%) 47 (20.7%) 

Grade 11 23 (15.3%) 50 (22%) 

Grade 12 25 (16.7%) 43 (18.9%) 

Ethnic group  

Venda 147 (98%) 220 (96.9%) 

Tsonga 2 (1.3%) 3 (1.3%) 

Sepedi 1 (0.7%) 4 (1.8%) 

 

4.3 Demographic profile of parents/guardian of study participants  

About 29.3% of male and 29.1% of female participants had married parents. Of the 377 

participants 10.7% of males and 10.6% had divorced parents. The educational level was low in 

males compared to females. A total of 4% of male participants had parents who never attended 

school compared to 1.8% of female participants. Majority of male (65%) and female (73.5%) 

participants had parents with a secondary education. A third of male (33.3%) and more than a 

third of female (34.4%) participants had unemployed parents. Source of income ranged from 

salary to child support grant. A third (33.3%) of males and more than a third (38.3%) of females 

had parents receiving wages. A total of 29.3% of males and 26% of females had parent receiving 

monthly salaries. The number of family members in a household ranged from 5 to 6 members. 

Male (38.7%) and female (39.2%) had 5 to 6 family members (Table 4.3). 
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Table 4. 3: Demographic profile of parents/guardian of study participants 
Marital status  Male  Female 

 N=150 (%) N=277 (%) 

Married  44 (29.3%) 66 (29.1%) 

Divorced  16 (10.7%) 24 (10.6%) 

Windowed  18 (12%) 23 (10.1%) 

Living together 41 (27.3%) 59 (26%) 

Single  31 (20.7%) 55 (24.2%) 

Level of education  

Never attended 6 (4%) 4 (1.8%) 

Primary school 23 (15.3%) 23 (10.2%) 

Secondary school 98 (65%) 167 (73.5%) 

Tertiary 23 (15.3%) 33 (14.5%) 

Employment status   

Unemployed  50 (33.3%) 78 (34.4%) 

Self-employed 24 (16%) 35 (15.4%) 

Private company  54 (36%) 83 (36.6%) 

Government  22 (14.7%) 31 (13.7%) 

Source of income   

Salary  44 (29.3%) 59 (26%) 

Wages  50 (33.3%) 87 (38.3%) 

Pension 32 (21.3%) 35 (15.4%) 

Child grant 22 (14.7%) 42 (18.5%) 

Disability grant - - 4 (1.8%) 

Pension and child grant  2 (1.4%) 1 (0.4%) 

Number of people in a household  

1-2 17 (11.3%) 14 (6.2%) 

3-4 49 (32.7%) 73 (32.2%) 

5-6 58 (38.7%) 89 (39.2%) 

7-8 23 (15.3%) 40 (17.6%) 

9 and above  3 (2%) 11 (4.8%) 

 

4.4 Anthropometric status of the study participants 

The prevalence of obesity was 5.3% in males and 17.2% in females. Regarding morbid obesity, 

0.7% were males and 3.1% were females. Furthermore, looking at abdominal obesity female 

participants came top with 8.8% and males with 1.3%. From the results of the current study, it is 

evident that the prevalence of obesity is higher in females than males (Table 4.4). 
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Table 4. 4: Anthropometric status  
BMI category Male  Female  

N=150 (%) N=227 (%) 

Morbid obesity  1 (0.7%) 7 (3.1%) 

Obesity 8 (5.3%) 39 (17.2%) 

Overweight  8 (5.3%) 19 (8.4%) 

Normal  114  (76%) 156 (68.7%) 

Thinness  19 (12.7%) 6 (2.6%) 

Waist circumference 

Normal  148 (98.7%) 207 (91.2%) 

Abdominal obesity  2 (1.3%) 20 (8.8%) 

Waist to Hip Ratio  

Normal  137 (91.3%) 208 (91.6%) 

Substantially increased 13 (8.7%) 19 (8.4%) 

 

4.5 Determinates of obesity  

Table 4.5 below indicate the determinants of obesity (bold in text). Gender was discovered to be 

a determinant of obesity. Male participants were less likely to be obese than female participants 

with the estimated decrease in odds of 68%.  

 

Age was also a determinant of obesity as the model predicts. Older participants are more likely 

to be obese. The estimated increase in odds is 28% for per one year in age. 

 

The model also revealed source of income as a determinant of obesity. The results show that 

participants from households where the head earns a salary or wage are more likely to be obese 

than those from households that depends on social grants. The estimated increase in odds is 

225%. 

 

Another determinant of obesity was SBP. The results revealed that an increase in one unit of 

systolic BP is associated with an increase of the odds of obesity by 4.2%. 

 

The HDL, LDL and TC were also revealed to be determinants of obesity in the current study. 

Participants with higher level of HDL were less likely to be obese. However, participants with high 

level of LDL was also less likely to be obese. Participants with higher level of TC/HDL ratio were 

more likely to be obese.  

 

Participants whose diet contain more energy were less likely to be obese. An increase in 1 kj in 

diet was associated with 1% decrease in the odds of being obese.  
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Participants whose diet contain more Total Fats and Total Trans fats were more likely to be 

obese, with one extra gram of each in the diet was associated with a 24% and 89% respectively 

increase odds of being obese.  

 

Participants whose diet contain more carbohydrate were more likely to be obese. One extra 

gram of carbohydrate in the diet was associated with 12% increase in the odds of being obese.   

Participants whose diet contain more added sugar were slightly less likely to be obese. One extra 

gram of added sugar in the diet was associated with 2% decrease in the odds of being obese.  

 

 

Table 4. 5: Determinates of obesity  
Determinates  Odds ratio (OR) 95%-CI p-value 

Gender 0.32 (0.12-0.82) 0.018** 

Age 1.28 (1.05-1.56) 0.015** 

Source of Income 3.25 (1.36-7.78) 0.008*** 

Moderate exercise  0.39 (0.12-1.2) 0.107* 

Systolic BP 1.04 (1.02-1.07) 0.01** 

LDL 0.25 (0.09-0.67) 0.006*** 

HDL 0.09 (0.02-0.34) 0.000*** 

TC/HDL 3.99 (2.17-7.31) 0.000*** 

Energy (KJ) 0.99 (0.99-1.00) 0.047** 

Total fat (g) 1.24 (0.99-1.57) 0.067* 

Total trans FA(g) 1.89 (1.04-3.43) 0.037** 

Carbohydrate, avai.(g) 1.12 (1.00-1.25) 0.049** 

Added sugar  0.98 (0.96-1.00) 0.063* 
*** Highly significant (at alpha = 0.01), ** Significant (at alpha = 0.05), * Barely significant (at alpha = 0.10) 

 

4.6 Correlation of anthropometric status, biochemical indicators and Clinical indicators  

The results of the study indicate that the BMI of males had a weak significant association with 

SBP (r=0.281, p=0.00) and moderate significant association with WC (r=0.661, p=0.00).  in 

addition, W/H had a moderate significant association with WC (0.623, P=0.00) and weak 

significant association with TC (r=0.223, P0.06).  

 

Regarding female participants, BMI had a strong significant association with WC (r=0.772, 

p=0.00), moderate significant association with W/H (0.302, p=0.00), and weak significant 

association with SBP (r=0.242, p=0.00), DBP (r=0.157, p0.18), and TG (r=0.158 p=0.01). On the 

other hand, BMI had a negative weak significant association with HDL (-0.178, p=0.07). WC had 

weak significant association with SBP (r=0.185, p=0.05), DBP (r=0.175, p=0.08) and BGL 

(r=0.146, p=0.027). The results also indicate that W/H had weak positive significant association 

with BGL (r=0.179, p=0.07) and CRP (r=0.133, p=0.46). Additionally, a weak significant 
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association was observed between BGL, TC (r=0.152, p=0.022) and TG (r=0.164, p=0.013) 

(Table 4.6 and 4.7).  

 
 
Table 4. 6: Correlations of the results for males  

Pearson 
correlation 

BMI WC W/H SBP DBP BGL TC LDL HDL TIG CRP 

Males 

BMI r 
p 
N 

1 

 

150 

.661** 

.000 
150 

.003 

.967 
150 

.281** 

.000 
150 

-.015 
.857 
150 

.045 

.583 
150 

.075 

.360 
150 

.088 

.283 
150 

.044 

.591 
150 

.127 

.122 
150 

.028 

.737 
150 

WC r 
p 
N 

.661** 

.000 

150 

1 
 
150 

.623** 

.000 
150 

.156 

.057 
150 

.046 

.572 
150 

.068 

.409 
150 

.071 

.389 
150 

.142 

.084 
150 

.068 

.406 
150 

-.028 
.731 
150 

.042 

.608 
150 

W/H r 
p 
N 

.003 

.967 

150 

.623** 

.000 
150 

1 
 
150 

-.085 
.303 
150 

.016 

.842 
150 

.034 

.681 
150 

.223** 

.006 
150 

.115 

.163 
150 

.060 

.467 
150 

-.122 
.139 
150 

.013 

.873 
150 

SBP r 
p 
N 

.281** 

.000 
150 

.156 

.057 
150 

-.085 
.303 
150 

1 
 
150 

.411** 

.000 
150 

-.047 
.570 
150 

-.032 
.694 
150 

.013 

.872 
150 

.071 

.385 
150 

.097 

.237 
150 

.078 

.344 
150 

DBP r 
p 
N 

-.015 

.857 

150 

.046 

.572 
150 

.016 

.842 
150 

.411** 

.000 
150 

1 
 
150 

.014 

.861 
150 

.020 

.812 
150 

.057 

.486 
150 

.071 

.388 
150 

-.021 
.802 
150 

-.066 
.422 
150 

BGL r 
p 
N 

.045 

.583 

150 

.068 

.409 
150 

.034 

.681 
150 

-.047 
.570 
150 

.014 

.861 
150 

1 
 
150 

.105 

.203 
150 

.089 

.281 
150 

.013 

.872 
150 

.106 

.195 
150 

.123 

.133 
150 

TC r 
p 
N 

.075 

.360 

150 

.071 

.389 
150 

.223** 

.006 
150 

-.032 
.694 
150 

.020 

.812 
150 

.105 

.203 
150 

1 
 
150 

.162* 

.047 
150 

.030 

.711 
150 

-.022 
.792 
150 

-.022 
.790 
150 

LDL r 
p 
N 

.088 

.283 

150 

.142 

.084 
150 

.115 

.163 
150 

.013 

.872 
150 

.057 

.486 
150 

.089 

.281 
150 

.162* 

.047 
150 

1 
 
150 

.182* 

.026 
150 

.231** 

.004 
150 

.004 

.964 
150 

HDL r 
p 
N 

.044 

.591 
150 

.068 

.406 
150 

.060 

.467 
150 

.071 

.385 
150 

.071 

.388 
150 

.013 

.872 
150 

.030 

.711 
150 

.182* 

.026 
150 

1 
 
150 

.035 

.669 
150 

-.081 
.323 
150 

TG r 
p 
N 

.127 

.122 
150 

-.028 
.731 
150 

-.122 
.139 
150 

.097 

.237 
150 

-.021 
.802 
150 

.106 

.195 
150 

-.022 
.792 
150 

.231** 

.004 
150 

.035 

.669 
150 

1 
 
150 

.081 

.326 
150 

CRP r 
p 
N 

.028 

.737 
150 

.042 

.608 
150 

.013 

.873 
150 

.078 

.344 
150 

-.066 
.422 
150 

.123 

.133 
150 

-.022 
.790 
150 

.004 

.964 
150 

-.081 
.323 
150 

.081 

.326 
150 

1 
 
150 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Table 4. 7: Correlation of the results for females  

Pearson 

correlation 

BMI WC W/H SBP DBP BGL TC LDL HDL TG CRP 

BMI r 
p 
N 

1 
 
227 

.772** 

.000 
227 

.302** 

.000 
227 

.242** 

.000 
227 

.157* 

.018 
227 

.096 

.148 
227 

.020 

.766 
227 

.028 

.673 
227 

-.178** 
.007 
227 

.158* 

.017 
227 

.086 

.198 
227 

WC r 
p 
N 

.772** 

.000 
227 

1 
 
227 

.523** 

.000 
227 

.185** 

.005 
227 

.175** 

.008 
227 

.146* 

.027 
227 

-.012 
.860 
227 

.057 

.396 
227 

-.140* 
.034 
227 

.104 

.119 
227 

.118 

.076 
227 

W/H r 
p 
N 

.302** 

.000 
227 

.523** 

.000 
227 

1 
 
227 

.017 

.799 
227 

.072 

.283 
227 

.179** 

.007 
227 

.006 

.932 
227 

.125 

.060 
227 

-.052 
.432 
227 

.032 

.633 
227 

.133* 

.046 
227 

SBP r 
p 
N 

.242** 

.000 
227 

.185** 

.005 
227 

.017 

.799 
227 

1 
 
227 

.471** 

.000 
227 

.118 

.076 
227 

.067 

.317 
227 

-.048 
.472 
227 

-.017 
.796 
227 

.106 

.110 
227 

.055 

.410 
227 

DBP r 
p 
N 

.157* 

.018 
227 

.175** 

.008 
227 

.072 

.283 
227 

.471** 

.000 
227 

1 
 
227 

.127 

.056 
227 

.039 

.562 
227 

.027 

.684 
227 

.021 

.755 
227 

.001 

.991 
227 

.107 

.107 
227 

BGL r 
p 
N 

.096 

.148 
227 

.146* 

.027 
227 

.179** 

.007 
227 

.118 

.076 
227 

.127 

.056 
227 

1 
 
227 

.152* 

.022 
227 

.038 

.569 
227 

.103 

.123 
227 

.164* 

.013 
227 

.096 

.147 
227 

TC r 
p 
N 

.020 

.766 
227 

-.012 
.860 
227 

.006 

.932 
227 

.067 

.317 
227 

.039 

.562 
227 

.152* 

.022 
227 

1 
 
227 

.235** 

.000 
227 

.244** 

.000 
227 

.018 

.792 
227 

-.052 
.435 
227 

LDL r 
p 
N 

.028 

.673 
227 

.057 

.396 
227 

.125 

.060 
227 

-.048 
.472 
227 

.027 

.684 
227 

.038 

.569 
227 

.235** 

.000 
227 

1 
 
227 

.093 

.165 
227 

.164* 

.014 
227 

.087 

.190 
227 

HDL r 
p 
N 

-.178** 
.007 
227 

-.140* 
.034 
227 

-.052 
.432 
227 

-.017 
.796 
227 

.021 

.755 
227 

.103 

.123 
227 

.244** 

.000 
227 

.093 

.165 
227 

1 
 
227 

.008 

.901 
227 

-.101 
.128 
227 

TG r 
p 
N 

.158* 

.017 
227 

.104 

.119 
227 

.032 

.633 
227 

.106 

.110 
227 

.001 

.991 
227 

.164* 

.013 
227 

.018 

.792 
227 

.164* 

.014 
227 

.008 

.901 
227 

1 
 
227 

.098 

.140 
227 

CRP r 
p 
N 

.086 

.198 
227 

.118 

.076 
227 

.133* 

.046 
227 

.055 

.410 
227 

.107 

.107 
227 

.096 

.147 
227 

-.052 
.435 
227 

.087 

.190 
227 

-.101 
.128 
227 

.098 

.140 
227 

1 
 
227 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

 

4.7 Biochemical investigations 

4.7.1 Blood glucose readings  

A total of 3.1% of females had BGL in the high category. Most males (64.7%) and more than half 

of females (59.5%) had BGL in the low category. 
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Figure 4. 1:Blood Glucose Readings 

 

 

4.7.2 Cholesterol level of the study participants 

Almost all (99.3%) male participants had TC in the normal range and only 0.7% were on borderline 

high. Only 0.4% of female participants had TC in the high category and almost all male 

participants (99.3%) had TC in the normal range. All male (100%) participants had LDL in the 

normal category, whereas 2.6% of female had LDL in high category. With regards to triglycerides 

5.3% of males and 6.6% of females were in the high category. About half (52.7%) of males and 

one third (36.6%) of females had HDL-C in the low category (Table 4.8). 

 

 

 

 

 

 

 

 

 

 

 

64,70%

35,30%

0%

59,50%

37,40%

3,10%

LOW (<4.4 MMOL) NORMAL (4.4-6.1 MMOL) HIGH (>6.1MMOL)

Blood Glucose Level

Males Females
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Table 4. 8: Cholesterol level  

TC  Males  Females  

 N (%) N (%) 

Normal  149 (99.3%) 219 (96.5%) 

Borderline high  1 (0.7%) 7 (3.1%) 

High  - - 1 (0.4%) 

LDL 

Normal  150 (100%) 221 (97.4%) 

Above normal - - 5 (2.2%) 

Borderline high - - 1 (0.4%) 

Triglycerides   

Normal  139 (92.7%) 203 (89.4%) 

Borderline high  8 (5.3%) 9 (4%) 

High  3 (2%) 15 (6.6%) 

HDL 

Low  79 (52.7%) 82 (36.1%) 

Normal  63 (42%) 110 (48.5%) 

Protective  8 (5.3%) 35 (15.4%) 

 

4.7.4 CRP of study participants 

Majority of both male (93.3%) and female (92.5%) participants had CRP in the normal category, 

while 6.7% of males and 7.5% of females had CRP in high category. 

 

Figure 4. 2: C-reactive protein level 

 

4.8 Blood pressure readings of the study participants  

The table 4.8 below shows the results of the blood pressure reading of study participants. 

Amongst male participants a total of 26.7% and 11.3% had SBP and DBP in the pre-hypertensive 

category respectively. On the other hand, the percentage was lower in females with 6.2% and 

9.4% having SBP and DBP in the pre-hypertensive category respectively. About 3.3% of males 

93,30% 92,50%

6,70% 7,50%

MALES FEMALES 

CRP 

Normal High
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and 4.4% of females had SBP in stage 1 hypertensive category, while1.3% of males and 9.4% of 

females had DBP in stage 1 hypertensive category (Table 4.9). 

 

Table 4. 9 Blood pressure reading of the study participants  

SBP category (mmHg) Males  Females  

N=150 (%) N=227 (%) 

Normal (<90th percentile or SBP <120) 101 (67.3%) 201 (88.5%) 

Pre-Hypertension (SBP 90th-<95th or SBP120-139) 40 (26.7%) 14 (6.2%) 

Stage 1 Hypertension (95th -<99th percentile or SBP 140-159) 5 (3.3%) 10 (4.4%) 

Stage 2 Hypertension (>99th percentile or SBP 160 or higher) 4 (2.7%) 2 (0.9%) 

DBP category (mmHg) 

Normal (<90th percentile or DBP <80) 130 (86.7%) 180 (79%) 

Pre-Hypertension (90th -<95th or DBP 80-89) 17 (11.3%) 21 (9.4%) 

Stage 1 Hypertension (95th -<99th percentile or DBP 90-99) 2 (1.3%) 21 (9.4%) 

Stage 2 Hypertension (>99th percentile or DBP 100 or higher) 1 (0.7%) 5 (2.2%) 

 

 

4.9 Dietary intake  

4.9.1 Energy and nutrient intake of study participants  

The energy and nutrients intake of adolescents are shown in Table 4.10. A slight low mean energy 

intake was observed in male and high mean energy intake in female was observed.  In male 

participants mean total protein and carbohydrate was high compared to RDAs. Regarding 

micronutrients in males mean calcium intake was extremely low at 215.51mg/d when compared 

recommended amount of 1 300mg/d. Vitamin A(RE) and vitamin C was also low in male 

participants. 

 

The study reports high mean total protein and carbohydrate in female participant. Like in male 

participant’s calcium was also extremely low in females at 218.32mg/d when compared to 

recommended amount of 1 300mg/d. Low iron intake was also observed in females. With regards 

to vitamins in female low mean intake of vitamin A, folate and vitamin C was also observed. 
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Table 4. 10: Energy and nutrient intake  

Nutrients  Males Females 

RDIs Mean Std. 

Deviation 

RDIs Mean Std. 

Deviation 

Energy (kJ) 12552a 11062.48 5373.06 9205a 10055.56 7094.74 

Total protein (g)            52a 66.03 31.76         46 a 60.24 38.86 

Total fat (g) 20-35c 49.94 25.45 20-35 c 49.61 30.01 

Saturated FA (g) - 10.87 5.57 - 11.06 6.91 

Mono-unsaturated FA (g) - 14.66 7.31 - 14.44 8.92 

Polyunsaturated FA (g) - 18.02 10.84 - 17.76 12.04 

Total trans FA (g) - 1.30 1.380 - 1.44 1.28 

Cholesterol (mg) - 177.65 173.25 - 174.91 186.89 

Carbohydrate, avail. (g)          130 a 441.13 225.44       130 a 393.54 307.77 

Starch (g) b - 7.98 13.77 - 8.74 13.12 

Total sugars (g) - 20.76 35.78 - 16.61 33.67 

Added sugar (g) - 24.82 26.48 - 28.58 27.67 

Total dietary fibre (g)            38b 35.25 18.38 26 b  30.18 24.41 

Calcium (mg)      1 300 a 215.51 140.34 1 300 a 218.32 193.09 

Iron (mg)           11 a 12.58 6.17 15 a 11.36 6.74 

Magnesium (mg)         410 a 464.63 241.91 360 a 403.37 340.37 

Phosphorus (mg)      1 250 a 863.96 418.16 1 2500 795.39 542.59 

Potassium (mg)      3 000 b  1780.29 856.52 2 500 b 1620.07 1074.05 

Sodium (mg)      1 500 b 1182.62 722.16 1 500 b  1192.80 716.88 

Zinc (mg) 11 a 12.66 6.492 9 a 11.09 7.20 

Selenium(mcg) 55 a 11.26 12.28 55 a 10.79 12.25 

Vitamin A (RE) (mcg) 900 a 439.85 360.14 700 a 418.65 389.88 

Thiamin (mg) 1.2 a 2.01 1.04 1.0 a 1.74 1.34 

Riboflavin (mg) 1.3 a 1.69 1.35 1.0 a 1.87 1.50 

Niacin (mg) 16 a 18.29 9.36 14 a 16.60 9.59 

Vitamin B6 (mg) 1.3 a 3.64 2.08 1.2 a 3.26 2.02 

Folate (mcg) 400 a 345.64 190.90 400 a 304.84 194.4 

Vitamin B12 (mcg) 2.4 a 2.90 2.56 2.4 a 3.18 4.24 

Biotin (mcg) 25b 37.21 25.05 25b 34.48 28.80 

Vitamin C (mg) 75 a 52.37 106.93 65 a 41.10 120.64 

Vitamin D (mcg) 15 a 3.23 3.09 15 a 3.39 3.93 

Vitamin E (mg) 15 a 13.67 9.5 15 a 13.51 10.41 

Vitamin K (mcg) 75 b 101.43 264.21 75b 92.66 122.82 
a- Recommended Dietary Allowance (RDA), b- Adequate Intake (AI), c- Acceptable Macronutrients 

Distribution Range (AMDR) 
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4.9.2 Pocket money, lunch box and buying food at school by the participants  

More than two thirds of male (67.3%) and female (67%) participants carry R5-R10 as pocket 

money. Majority (88%) of male participants and 67.8% of female participants never carry a lunch 

box to school. Half (50%) of male and 53.3% of female participants buy food at school daily (Table 

4.11). 

 

Table 4. 11: Pocket money, lunch box and buying food at school by the participants. 

 Male  Female 

N=150 (%) N=227 (%) 

Pocket money per day  

None  5 (3.3%) 5 (2.2%) 

<R5 5 (3.3%) 29 (12.8%) 

R5-R10 101 (67.3%) 152 (67%) 

R10-R15 28 (18.7%) 35 (15.4%) 

R15-R20 10 (6.7%) 6 (2.6%) 

>R20 1 (0.7%) - - 

Lunch box 

Never  132 (88%) 154 (67.8%) 

1-2 times per week 7 (4.7%) 17 (7.5%) 

3-4 times per week 4 (2.7%) 33 (14.5%) 

Every day 7 (4.7%) 23 (10.1%) 

Buying food at school 

Never 10 (6.7%) 17 (7.5%) 

1-2 times per week 23 (15.3%) 26 (11.5%) 

3-4 times per week 42 (28%) 63 (27.8%) 

Every day 75 (50%) 121 (53.3%) 

 

4.10 Physical activity and sedentary lifestyle 

4.10.1 Physical activity index  

Only 1.8% of female participants have high physical activity index and most (60.8%) of them were 

sedentary. However, male participants show high (12%) physical activity index and only 30.7% 

were sedentary (see Figure 4.3 below). 
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Figure 4. 3: Physical activity index 

 

4.10.2 Activities of the participants in and around home 

Table 4.11 below indicate the activities of the participants in and around home. Majority (60%) of 

male participants do not prepare food whereas 83.3% do shopping for food. The opposite was 

true for female participants with 28.6% preparing food. For males, a total of 90% do both browsing 

and shopping simultaneously while 92% is caring for children and 81.3% for the handicapped 

(80.6%). A total of 91.6% of females were browsing and shopping simultaneously. 
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Table 4. 12 Physical activity in and around home. 

Preparation of food  

Number of times per week Males  Females  

 N=150 (%) N=227 (%) 

None  90 (60%) 65 (28.6%) 

Less than 1hour a week 23 (15.3%) 41 (18.1%) 

1-3 hours a week  26 (17.3%) 75 (33%) 

3-6 hours a week  5 (3.3%) 26 (11.5%) 

6-10 hours a week 4 (2.7%) 13 (5.7%) 

10-15 hours a week 2 (1.3%) 4 (1.8%) 

More than 15 hours a week - - 3 (1.3%) 

Shopping for food  

None  125 (83.3%) 191 (84.1%) 

Less than 1hour a week 9 (6%) 13 (5.7%) 

1-3 hours a week  12 (8%) 16 (7%) 

3-6 hours a week  2 (1.3%) 6 (2.6%) 

6-10 hours a week 1 (0.7%) 1 (0.4%) 

10-15 hours a week 1 (0.7%) - - 

Shopping and browsing  

None  135 (90%) 208 (91.6%) 

Less than 1hour a week 9 (6%) 6 (2.6%) 

1-3 hours a week  3 (2%) 8 (3.5%) 

3-6 hours a week  2 (1.3%) 4 (1.8%) 

6-10 hours a week - - 1 (0.4%) 

10-15 hours a week 1 (0.7%) - - 

Cleaning  

None  26 (17.3%) 14 (6.2%) 

Less than 1hour a week 48 (32%) 71 (31.3%) 

1-3 hours a week  59 (39.3%) 91 (40.1%) 

3-6 hours a week  12 (8%) 28 (12.3%) 

6-10 hours a week 4 (2.7%) 19 (8.4%) 

10-15 hours a week 1 (0.7%) 3 (1.3%) 

More than 15 hours a week - - 1 (0.4%) 

Laundry  

None  27 (18%) 31 (13.7%) 

Less than 1hour a week 59 (39.3%) 93 (41%) 

1-3 hours a week  61 (40.7%) 81 (35.7%) 

3-6 hours a week  2 (1.3%) 16 (7%) 

6-10 hours a week 1 (0.7%) 5 (2.2%) 

10-15 hours a week - - 1 (0.4%) 

More than 15 hours a week - - - - 

Caring for children  

None  138 (92%) 191 (84.1%) 

Less than 1hour a week 7 (4.7%) 16 (7%) 

1-3 hours a week  2 (1.3%) 7 (3.1%) 

3-6 hours a week  2 (1.3%) 10 (4.4%) 

6-10 hours a week 1 (0.7%) 2 (0.9%) 

10-15 hours a week - - 1 (0.4%) 

Caring for handicapped 

None  122 (81.3%) 183 (80.6%) 

Less than 1hour a week 12 (8%) 21 (9.3%) 

1-3 hours a week  13 (8.7%) 15 (6.6%) 

3-6 hours a week  1 (0.7%) 4 (1.8%) 
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6-10 hours a week 2 (1.3%) 3 (1.3%) 

10-15 hours a week - - 1 (0.4%) 

 

4.10.3 Traveling to school 

The results of the current study indicate that majority (83.2%) of male and female (80.6%) 

participants walked to school. Almost half (48%) of male and 51.5% of female participants travel 

approximately 2km to schools. Of those who walk to school, a total of 91.3% of male and 89.9% 

of female participants reported to be walking five times a week. (Table 4.13). 

 

Table 4. 13 Travel to school. 

Mode of transport  Male  Female  

N=150 (%) N=227 (%) 

Walking  124 (83.2%) 183 (80.6%) 

Public transport  19 (12.8%) 36 (15.9%) 

car 4 (2.7%) 7 (3.1%) 

Walking and public transport  2 (1.3%) 1 (0.4%) 

Number of km  

1km  65 (43.3%) 93 (41%) 

2km 72 (48%) 117 (51.5%) 

3km 11 (7.3%) 12 (5.3%) 

4km and above  2 (1.3%) 5 (2.2%) 

Number of times traveling to school per week  

5 times  137 (91.3%) 204 (89.9%) 

6 times  13 (8.7%) 22 (9.7%) 

7 times  - - 1 (0.4%) 

 

4.10.4 Physical activity of the participants  

The physical activity in this study ranged from swimming, running, weeding to playing soccer and 

netball. The result of the study indicates that in both males and female majority of them did not 

engage in skipping, cycling, watering, digging and weeding. However, majority of male were 

walking (70.5%), running (65.1%) and playing soccer (65.3%) as compared to female participants. 

Of the total of males who were walking, running and playing soccer 28.2% were walking 1-2 times 

week, 33.3% were running 1-2 times a week and 24% played soccer 1-2 times per week. The 

percentages were lower in females with 6.6% playing soccer 1-2 times per week, 26.4% running 

1-2 times a week (Table 4.14). 
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Table 4. 14: Physical activity of the study participants.  

Type of activity  Male  Female  

N=150 (%) N=227 (%) 

Skipping  

No  144 (96%) 205 (90.3%) 

1-2 times  6 (4%) 17 (7.5%) 

3-4 times  - - 4 (1.8%) 

5-6 times  - - - - 

7times or more - - 1 (0.4%) 

Walking 

No  44 (29.5%) 117 (51.5%) 

1-2 times  42 (28.2%) 63 (27.8%) 

3-4 times  19 (12.8%) 14 (6.2%) 

5-6 times  18 (12%) 18 (7.9%) 

7times or more 27 (18.1%) 15 (6.6%) 

Cycling  

No  126 (84%) 223 (98.2%) 

1-2 times  19 (12.7%) 3 (1.3%) 

3-4 times  2 (1.3%) 1 (0.4) 

5-6 times  - - - - 

7times or more 3 (2%) - - 

Running  

No  52 (34.9%) 153 (67.4%) 

1-2 times  50 (33.3%) 60 (26.4%) 

3-4 times  22 (14.8%) 9 (4%) 

5-6 times  12 (8.0%) 1 (0.4%) 

7times or more 14 (9.3%) 4 (1.8%) 

Watering  

No  113 (75.3%) 196 (86.3%) 

1-2 times  15 (10%) 24 (10.6%) 

3-4 times  16 (10.7%) 4 (1.8%) 

5-6 times  3 (2%) 1 (0.4%) 

7times or more 3 (2%) 2 (0.9%) 

Digging  

No  109 (72.7%) 197 (86.8%) 

1-2 times  38 (25.3%) 27 (11.9%) 

3-4 times  3 (2%) 2 (0.9%) 

5-6 times  - - 1 (0.4%) 

7times or more - - - - 

Dancing  

No  102 (68%) 106 (46.7%) 

1-2 times  28 (18.7%) 76 (33.5%) 

3-4 times  7 (4.7%) 15 (6.6%) 

5-6 times  2 (1.3%) 6 (2.6%) 

7times or more 11 (7.3%) 24 (10.6%) 

Weeding  

No  139 (92.6%) 224 (98.7%) 

1-2 times  10 (6.7%) 3 (1.3%) 

3-4 times  - - - - 

5-6 times  1 (0.7%) - - 

7times or more - - - - 

Type of activity  Male  
 

Female  
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N=150 (%) N=227 (%) 

Soccer  

No  53 (35.3%) 207 (91.2%) 

1-2 times  36 (24%) 15 (6.6%) 

3-4 times  22 (14.7%) 4 (1.8%) 

5-6 times  23 (15.3%) - - 

7times or more 16 (10.7%) 1 (0.4%) 

Netball  

No  150 (100%) 197 (86.8%) 

1-2 times  - - 21 (9.3%) 

3-4 times  - - 8 (3.5%) 

5-6 times  - - - - 

7times or more - - 1 (0.4%) 

  

4.10.5 Time spent in physical activity 

Only 2.7% of males spent 30 minutes to 1 hour skipping whereas 2.6% of females spent less than 

30 minutes skipping. About 23.3% of males spent 1 hour to 1hour 30 minutes playing soccer, and 

4% of females spent 1 hour to 1 hour 30 minutes playing netball (Table 4.15). 

 

Table 4. 15: Time spent on physical activity. 

Time spend in PA Male Female  

Skipping  N=150 (%) N=227 (%) 

0 144 96% 205 (90.3%) 

<30 minutes  4 (2.7%) 3 (2.6%) 

30-1hour 2 (1.3%) 7 (3.1%) 

1 Hr-1H30 minutes    - - 7 (3.1%) 

1 H 30 -2Hours  - - - - 

2 hours or more  - - 2 (0.8%) 

Walking  

0 44 (96%) 205 (90.3%) 

<30 minutes  28 (18.8%) 35 (15.7% 

30-1hour 29 (9.4%) 37 (16.4%) 

1Hr-1H30 minutes    25 (16.7%) 26 (11.5%) 

1 H 30 -2Hours  5 (3.4%) 2 (0.9%) 

2 hours or more  19 (12.8%) 9 (4%) 

Cycling  

0 126 (84%) 117 (51.5%) 

<30 min  9 (6%) 2 (0.8%) 

30min-1hr 5 (3.4%) 2 (0.8%) 

1Hr-1hr30 min    5 (3.3%) - - 

1 hr 30 -2hrs  1 (0.7%) - - 

2 hrs or more  4 (2.6%) - - 

Running  

0 52 (34.9%) 152 (67%) 

<30 min  36 (24.1%) 43 (18.9%) 

30min-1hr 25 (16.7%) 18 (7.9%) 

1hr-1hr30 min    15 (10%) 9 (4%) 

1 hr 30 -2hrs  7 (4.7%) - - 

2 hrs or more  15 (10%) 5 (2.2%) 
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Watering  

0 113 (75.3%) 195 (86%) 

<30 min  17 (11.3%) 16 (7%) 

30min-1hr 15 (10%) 13 (5,7%) 

1hr-1hr30 min    1 (0.7%) 3 (1.3%) 

1 hr 30 -2hrs  1 (0.7%) - - 

2 hrs or more  3 (2%) - - 

Digging  

0 109 (72.7%) 196 (86.8%) 

<30 min  10 (6.6%) 7 (3.1%) 

30min-1hr 13 (8.7%) 9 (4%) 

1hr-1hr30 min    10 (6.6%) 6 (2.6%) 

1 hr 30 -2hrs  1 (0.7%) 2 (0.9%) 

2 hrs or more  7 (4.7%) 6 (2.6%) 

Dancing  

0 102 (68%) 105 (46.3%) 

<30 min  34 (22.7%) 86 (37.9%) 

30min-1hr 8 (5.3%) 18 (7.9%) 

1hr-1hr30 min    1 (0.7%) 11 (4.8%) 

1 hr 30 -2hrs  - - - - 

2 hrs or more  5 (3.3%) 7 (3.1%) 

Weeding  

0 139 (92.6%) 223 (98.2%) 

<30 min  11 (7.4%) - - 

30min-1hr - - 1 (0.4%) 

1hr-1hr30 min    - - 1 (0.4%) 

1 hr 30 -2hrs  - - - - 

2 hrs or more  - - - - 

Soccer  

0 52 (34.7%) 223 (98.2%) 

<30 min  6 (4%) 6 (2.6%) 

30min-1hr 14 (9.3%) 6 (2.6%) 

1hr-1hr30 min    35 (23.3%) 7 (3.1%) 

1 hr 30 -2hrs  18 (12%) 2 (0.9%) 

2 hrs or more  25 (16.7%) - - 

Netball  

0 150 (100%) 197 (86.8%) 

<30 min  - - 9 (4%) 

30min-1hr - - 7 (3%) 

1hr-1hr30 min    - - 9 (4%) 

1 hr 30 -2hrs  - - - - 

2 hrs or more  - - 5 (2.2%) 
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4.10.6 Television (TV) viewing  

The majority (75.3%) of males and two thirds (66.1%) of females did not watch TV during the 

weekday before six.  On the other hand, about 15,5% of females watched TV for more than 3 

hours after six as compared to 7.4% of males. During the weekend the results indicate that only 

8.6 % of male and 16.7% of female participants watched TV for more than 3 hours or more before 

six. On the other hand, 16.7% males and 18% females watched TV for more than 3 hours after 

six (Table 4.16). 

 

Table 4. 16: TV viewing period of the study participants. 

 

 

 

 

 

No of hours 
Weekday before six  

Males  Female  

N=150 (%) N=227 (%) 

None  113 (75.3%) 150 (66.1%) 

<1hr  16 (10.7%) 25 (11%) 

1-2hrs 16 (10.7% 34 (15%) 

2-3hrs 3 (2.0%) 9 (4%) 

3-4hrs 1 (0.7%) 7 (3.1%) 

More than 4hrs 1 (0.7%) 2 (0.9%) 

Weekday after six  

None  63 (42%) 85 (37.4%) 

<1hr  21 (14%) 31 (13.8%) 

1-2hrs 35 (23.3%) 44 (19.4%) 

2-3hrs 20 (13.3% 32 (14.2%) 

3-4hrs 7 (4.7%) 24 (10.7%) 

More than 4hrs 4 (2.7%) 11 (4.8%) 

Weekend before six  

None  95 (63.3%) 136 (59.9%) 

<1hr  8 (5.3%) 12 (5.3%) 

1-2hrs 21 (14%) 28 (12.3%) 

2-3hrs 13 (8.7%) 13 (5.7%) 

3-4hrs 5 (3.3%) 11 (4.8%) 

More than 4hrs 8 (5.3%) 27 (11.9%) 

Weekend after six  

None  73 (48.7%) 104 (45.8%) 

<1hr  11 (7.3%) 13 (5.7%) 

1-2hrs 25 (16.7%) 42 (18.5%) 

2-3hrs 16 (10.7%) 27 (11.9%) 

3-4hrs 16 (10.7%) 23 (10.1%) 

More than 4hrs 9 (6%) 18 (7.9%) 
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4.10.7 Sleeping patterns of the participants  

The figure (Figure 4.4) below illustrates the number of hours’ participants spend sleeping per day. 

Only 4% of males and 3.5% of females spend 4 hours sleeping while about half (54.7%) of males 

and 56.4% of females spend 8 hours and more sleeping.  

 

 

Figure 4. 4: Sleeping patterns 

4.10.8 Lifestyle habits classification. 

Only 4% of males had a “very good” daily lifestyle habit as compared to 0.9% of females. On the 

other hand, both males (2.7%) and females (2.6%) had a very bad daily lifestyle habit. Almost half 

(48%) of females and more than a third (37.4%) had a bad daily lifestyle (Table 4.17).  

Table 4. 17: Lifestyle habits classification. 

4% 5,30%
10,70%

25,30%

54,70%

3,50% 5,30% 10,10%

24,70%

56,40%

4 HOURS 5 HOURS 6 HOURS 7 HOURS 8 HOURS OR MORE

sleeping patterns 

Males Females

No of 
Yes 

Classification 
of daily 
lifestyle  

Interpretation Male  Female  

N=150 (%) N=227 (%) 

7 Very good You are following the lifestyle keep up  6 (4%) 2 (0.9%) 

5-6 Good  Not bad at all, out keep a close eye on 
yourself  

37 (24.7%) 37 (16.3%) 

4 Fair  Evaluate your lifestyle seriously. It is 
important that you consider some positive 
changes. 

47 (31.3%) 73 (32.2%) 

2-3 Bad Your lifestyle is detrimental to your health; 
it is important that you commit yourself to 
serious changes.  

56 (37.4%) 109 (48%) 

1 Very bad  Your destructive lifestyle may pose 
serious health problems in your life. You 
personally as well as your company will 
benefit from your serious commitment to 
a healthy lifestyle. 

4 (2.7%) 6 (2.6%) 
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4.10.9 Lifestyle habits  

The results of the study indicate that almost two-thirds (64%) of males and half (52.9%) of females 

eat three meals per day.  A total of 52.7% and 55.9% in males and females respectively were not 

eating breakfast every day. The majority of females (83.7%) did not engage in moderate exercise 

as compared to males (59.3%). About one third (39.3%) of male drink alcohol and 11.3% smoke, 

while in female participants 31.3% drink alcohol and only 3.1% smoke (Table 4.18). 

 

Table 4. 18: Lifestyle habits.  

Questions asked in 
lifestyle habits 

Male  Female  

Yes  No  Yes  No  

N (%) N (%) N (%) N (%) 

3 meals/day 96 (64%) 54 (36%) 120 (52.9%) 107 (47.1%) 

Breakfast everyday 71 (47.3%) 79 (52.7%) 100 (44.1%) 127 (55.9%) 

Participants in 
moderate exercise  

61 (40.7%) 89 (59.3%) 37 (16.3%) 190 (83.7%) 

Adequate sleep 92 (61.3%) 58 (38.7%) 139 (61.2%) 88 (38.8%) 

None smoker 133 (88.7%) 17 (11.3%) 220 (96.9%) 7 (3.1%) 

Maintain body weight  36 (24%) 114 (76%) 26 (11.5%) 201 (88.5%) 

Consume little or no 
alcohol 

91 (60.7%) 59 (39.3%) 156 (68.7%) 71 (31.3%) 
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CHAPTER 5 

DISCUSSION 
5.1 Overview  

 

 

 

 

 

 

 

 

 

5.2 Demographic information of participants.   

The study participants were adolescents from poor socio-economic backgrounds. The socio-

economic status was measured by the poor road, lack of proper sanitation and poor infrastructure. 

Majority of these participants were females. Most studies (Reddy et al., 2013; Nagesh et al., 2017) 

tracking obesity have also reported the majority of participants being females than males. This is 

not surprising since more than half of the population in South Africa are females (Stats SA, 2018). 

 

More than a third of the parents of the study participants were unemployed. This was evident 

when measuring the socio-economic backgrounds of the study participants. Although a third of 

the parents were receiving wages and almost thirty percent received salaries, it can be deduced 

that the income was not enough to cater for all the family members. According to Stats SA. (2019) 

an individual will need at least R561 to afford a minimum required daily energy intake. This is also 

commonly referred to as “extreme” poverty line. Further, there are two more poverty lines namely 

the lower and the upper bound poverty lines (Stats SA, 2019). Given the poor socio-economic 

backgrounds of study participants, one may conclude that most of the study participants lived 

below the poverty line. There are enduring associations between early life poverty and obesity 

(Lee et al., 2014). In addition, children of low socio-economic status are 1.6 times likely to be 

obese than those from high socio-economic status and have steeper rates of increase in obesity. 

 

The majority of the parents of the study participants had secondary education. This suggest that 

most parents may be knowledgeable about obesity and its consequences. This is evident in the 

small percentage of participants who are overweight and obese in the current study. Yoon et al. 

(2006) have indicated that higher levels of education resulted in lower BMI and waist 
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circumference. In summary, this may denote that educated parents may prevent the development 

of obesity in their children. 

 

The results of the study also indicate that the family members ranged from five to six. According 

to the study done by Datar. (2017) having more siblings is associated with significantly lower BMI 

and lower likelihood of obesity. Children and adolescents with siblings have healthier diets and 

watch less television (Datar, 2017).  In addition, larger family size may be protective of childhood 

and adolescence obesity. 

 

5.3 Prevalence of obesity 

Obesity can be defined as BMI ≥30kg/m2 (WHO, 2003). The results of the study show that the 

prevalence of obesity was 20.3% in females and 6% in males.  The prevalence of obesity in the 

current study is higher than that of 3rd South African National Youth Risk Behaviour Survey 

(SANYRBS) 2011 study, which reported the prevalence of obesity to be 6.9% (Reddy et al., 2013). 

In addition, the current prevalence of obesity was higher than the provincial prevalence of 4% 

reported in the SANYRBS (2011) by Reddy et al. (2013). The results show a worsening trend of 

obesity in rural areas of South Africa. 

 

The results also revealed that overweight and obesity were more prevalent in girls than in boys. 

The results of the study are supported by Shisana et al. (2013); Pedro et al. (2014) and Monyeki 

et al. (2015) where the prevalence of overweight and obesity was reported to be high in girls than 

in boys. Recently Mashiane et al. (2018) reported the prevalence of obesity to be 25.8% and 3.1% 

in females and males respectively. The high prevalence of obesity in female participant reflects 

the adult patterns in the country where women have markedly higher levels than men (Negash et 

al., 2017). The high prevalence of obesity among females maybe attributable to their body 

composition of having more fats deposition in peripheral for healthy pregnancy (Alberga et al., 

2012).  

 

Obesity is a major risk factor of number of NCDs including cardiovascular conditions, diabetes 

and cancer (Ford et al., 2017). Abdominal obesity is associated with metabolic abnormalities, type 

2 diabetes and cardiovascular diseases (Shisana et al., 2013). Furthermore, abdominal obesity 

is related to cardiometabolic risk factors leading to the inflammatory process responsible for 

hypertension and type 2 diabetes mellitus and its complications (Ngwenya and Ramukumba, 
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2017). Adolescents with abdominal obesity are more prone to cardio-metabolic risk factors 

(Kelishadi et al., 2015). 

 

5.4 Determinants of obesity  

Determinant is a factor which decisively affects the nature or outcome of something (Oxford 

dictionary). In the current study the following were found to be determinants of obesity: gender, 

age, socio-economic status, SBP, cholesterol, and nutrient intake. 

 

5.4.1 Gender 

Gender was associated with obesity in the current study. The results of the study suggest that 

being female was a determinant of obesity in the present study. This is not surprising given the 

anatomical make up of females, that is the fat distribution in preparation for child bearing (Vella 

et al., 2002). Concurrently, Whitney and Rolfes (2008) reported that fat accumulation is higher in 

females than in males, due to essential body fat deposited in the mammary glands and pelvic 

region in preparation for child bearing.  Female adolescents tend to have higher BMI as a result 

from rapid growth and early sexual maturity (Ahmad et al., 2018). On the other hand, male 

participants had an estimated decrease of being obese in odds of 68%. This simply means gender 

male was a protective mechanism against obesity. Studies (Aryeetey et al., 2017; Negash et al., 

2017) tracking the determinants of obesity arrived at similar conclusions where it was reported 

being female was a determinant of obesity and females were twice likely to be obese than males. 

Ahmad et al. (2018) maintains that girls engage in less physical activity and sport as compared 

to boys. Furthermore, there is a great concern that culturally girls do not move around than boys 

leading to physical inactivity and eventually the development of obesity (Gebrie et al., 2018).  

  

5.4.2 Age 

The results of the current study suggest that older participants are more likely to be obese. 

Similarly, the study conducted in India reported that adolescents above 14 years and older had 

2.09 time more odds of being obesity (Nirmal et al., 2018). Studies tracking the prevalence of 

obesity indicate that prevalence of obesity increases with the age, peaking at age 12 years and 

decline thereafter (Toriola et al., 2012 and Shisana et al., 2013). This may be due to the increase 

in adipose tissue and overall body weight in adolescents during puberty (Kotian et al., 2010). 

According to Kimani-Murage et al. (2010) the risk of obesity increases with sexual maturation, 

indicating higher risk as the adolescents’ transition to adulthood. These studies together with the 

current study demonstrate a trend that BMI increase with age.  
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5.4.3 Socio-economic status  

In the current study parent source of income was strongly associated with obesity. The results of 

the current study show that parent source of income is an important determinant of obesity among 

adolescents. Affordability may influence the adolescents to consume high energy dense food 

which may lead to overweight and obesity. According to Choukem et al. (2017) high SES was 

strongly associated with obesity among children, with almost 2.5 times more likely to be obese 

than those from low SES. Concurrently a study conducted in Moroccan adolescents, reported that 

high family income was a determinant of obesity (Kabbaoui et al., 2018). Money gives children a 

certain degree of autonomy in purchasing and consumption (Roberts et al., 2003; van Ansem et 

al., 2015) some of which entail health risks (Jung et al., 2010) such as smoking and substance 

abuse (Ausems et al., 2003; Mohan et al., 2005; Chen et al., 2013; Guo et al., 2015; Ma et al., 

2013). Studies from US, Europe, India, Korea and Vietnam suggest that pocket money is a 

potential risk factor for the child’s unhealthy eating thus overweight and obesity (Roberts et al., 

2003; Wang et al., 2007; Lachat et al., 2009; Jung et al., 2010; Jensen et al., 2012; Punitha et al., 

2014; van Ansem et al., 2015).  

 

High prevalence of obesity in adolescents is a public health predicament because they are likely 

to have metabolic syndrome in adult life including cancer, stroke, coronary heart disease, type 2 

diabetes (Allender and Rayner, 2007). In developing countries like South Africa, high SES group 

have easy access to sedentary lifestyle, and highly processed food which are the primary risk 

factor of obesity (He et al., 2014). Further, Choukem et al. (2017) point out that SES is a trigger 

of parental factors that may play a role in the risk of obesity by access to obesogenic food.  The 

study also revealed that participants from households where the head earns a salary or wage are 

more likely to be obese than those from households that depend on social grants. Contrary to the 

findings of the current study, is the study conducted by Galf et al. (2016) which pointed out that 

adolescents whose mothers were housekeepers had high prevalence of obesity than those who 

were employed. The current study suggests that parents should be informed and educated of the 

potential adverse health impacts of children’s pocket money and empowered to assist children 

develop healthy consumption behaviours (Li et al., 2017). For example, money, could be used to 

promote children’s engagement in sports and other physical activities (Li et al., 2017). 
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5.4.4 Systolic Blood Pressure (SBP)  

SBP was also associated with obesity in the current study. It was revealed that one unit of SBP 

was associated with an increase of the odds of obesity by 4.2% in the present study. Concurrently, 

Boukhatem et al. (2017) and Negash et al. (2017) reported that hypertension increase the odds 

of being obese among adolescents. Furthermore, studies conducted in South Africa reported that 

SBP was associated with obesity (Nkeh-Chungag et al., 2015 and Sebati et al.,2019). The 

association of hypertension and obesity among adolescents may highlight that cardio-metabolic 

comorbidities which do not only occur in adults but may develop in children and adolescents, 

particularly in the presence of obesity (Negash et al., 2017). Obese participants are disposed to 

hypertension, and hypertensive participants also seem to be disposed to weight gain (Narkiewicz, 

2006). Literature (Narkiewicz, 2006; and Jiang et al., 2016) shows that the epidemic of obesity 

and obesity related hypertension is accompanied by an increase in the incidence of diabetes 

mellitus, CVD and chronic kidney disease. The relationship between hypertension and obesity 

decrees effects which may be attributable to the nutrition transition which results in sedentary 

living and overfeeding (Nkeh-Chungag et al., 2015).   

 

5.4.5 Cholesterol  

The present study revealed that high TC and low HDL-C as the determinants of obesity. Similarly, 

a study conducted by Ghomari-Boukhatem et al. (2017) reported that elevated TC, LDL-C, TG 

and low HDL-C as a risk factor of obesity. The relationship between TC and HDL-C has been 

shown in a study conducted in the USA among children and adolescents. The results of the latter 

study show that youth with obesity had a higher prevalence of high TC and low HDL-C than those 

with normal weight (Nguyen et al., 2015). Furthermore, Bibilon et al. (2015) stated that obese 

children were associated with the existence of at least one abnormal lipoprotein concentration. 

 

Studies tracking lipoprotein concentration and its association with obesity (Miller et al., 2005; 

Daniels and Greer, 2008; and Gupta et al., 2017) reported abnormalities in these lipoproteins as 

a strongest risk factors of CVD. Miller et al. (2005); and D’Adamo et al. (2015) maintain that 

atherogenesis is associated with lipoprotein and obesity. Surprisingly, the current study also found 

that adolescents with high LDL-C to be less likely to be obese. Although, the current study 

indicated that high LDL decreases the odd of obesity, literature shows that high LDL-C initiate 

and progresses coronary atherosclerosis (Gupta et al., 2017). Atherosclerosis process start in 

childhood and represents an increasing health problem in obese children and adolescents 

(D’Adamo et al., 2015).  
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5.4.6 Nutrient intake  

High consumption of total fats, total trans fats and carbohydrates were reported as determinants 

of obesity in the current study.  Similarly, Allioua et al. (2015) reported that high consumption of 

fats was associated with obesity among adolescents. A high-energy intake is a major risk factor 

of obesity in children and adults (Shisana et al., 2013). In addition, high energy intake together 

with high total fats, high saturated fats, high carbohydrate, high added sugar and low fibre intake 

has been classified as western diet which contribute to the development of chronic diseases 

(Shisana et al., 2013). Moreover, high intake of fats and sugar increases the risk of childhood 

obesity, as well as the non-communicable diseases such as type 2 diabetes and CVD, later in life 

(Muthuri et al., 2014; Steny, 2016 and Harris et al., 2019).  

 

Adolescents are nutritionally vulnerable, they frequently make poor food choices (Harris et al., 

2019). Furthermore, school children spend more time at school and most venders sell energy 

dense food such as crisps, fat cakes, French fries, sweets, and carbonated sweet drinks (Steny 

et al., 2015). Contrary, the current study also reveals that adolescents consuming more added 

sugar were less likely to be obese. The association of high total fats, trans fats and carbohydrate 

intake and obesity in the present study suggest that there is a peak in the nutritional transition 

and weight status in rural communities. 

 

5.5 Correlation of anthropometric status, biochemical indicators and Clinical indicators  

With regard to females, BMI was significantly positively associated with SBP, DBP and TG and 

negatively associated with HDL, while in male BMI was significantly associated with SBP. 

Similarly, Ghomari-Boukhatem et al. (2017) also found that BMI was significantly related to SBP, 

DBP, LDL-C, TC, TG and negatively related to HDL-C among adolescents. Noubiap et al. (2017) 

reported that increased BMI to be significantly associated with elevated blood pressure. Lozano 

et al. (2016) found that BMI to be strongly associated with TG.  In the present study WC was 

significantly associated with both SBP and DBP among females. Mkhoto and Mabaso. (2012) 

reported that elevated SBP and DBP has a strong positive relationship with BMI and WC in both 

genders among school-going adolescents in Limpopo.  In a study conducted in rural Limpopo 

among young adults also found that WC was significantly associated with both SBP and DBP 

(Sebati et al., 2019). Ghomari-Boukhatem et al. (2017) reported that high SBP and DBP values 

were noted in 72% of overweight and obese adolescents. The present study further report that 

W/H was significantly associated with BGL in females and in males it was significantly associated 

with TC. 
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Furthermore, W/H was significantly associated with CRP only in female participants. Contrary, 

Sanip et al. (2013) found that CRP was inversely correlated to W/H. Harmse and Kruger. (2010) 

found that WC and BMI were significantly associated with serum CRP among girls. Furthermore, 

the association indicate the link between body fats and inflammation in girls (Harmse and Kruger, 

2010). A possible reason may be that most boys are relatively fit and active than girls (Harmse 

and Kruger, 2010). The present study shows a significant association between dyslipidaemia, BP, 

CRP BGL, and anthropometric status among adolescents.  

 

5.6 CRP of study participants 

The results of the study show that the majority of the study participants had normal levels of serum 

CRP. However, 6.7% of males and 7.5% of females had CRP in high category. Similarly, Harmse 

and Kruger. (2010) found that the majority of children had serum CRP concentration within the 

normal range and only a few had raised level. Studies (Warnbery et al., 2004; Gɵbel et al., 2012 

and Choi et al., 2013) have shown that obesity among children and adolescents is associated 

with elevated CRP (chronic low-grade inflammatory response). Choi et al. (2013) further found 

that the association is stronger in women as compared to man among adults. Obesity and 

abdominal adipose tissue accumulation are a contributing factor to elevated CRP in both lean and 

overweight adolescents (Sanip et al., 2013). Goulart et al. (2017) stated that adipose tissue is an 

important secretor of proinflammatory markers linked to the development of atherosclerosis. The 

rise in CRP result from response to the increase secretion of cytokines such as TNF-α and IL-6, 

induced by adipocytes in obese participants (Wu et al., 2003; and Warnbery et al., 2004). 

Additionally, the release of these cytokines from the adipose tissue may induce low grade of 

systemic inflammation in obese individuals (Wu et al., 2003 and Goulart et al., 2017). High CRP 

is considered as a cardiovascular risk factor (Warnbery et al., 2004; Soria-Guillen et al., 2008 and 

Choi et al., 2013). CRP could be a useful tool for early detection of cardiovascular risk factor 

among children and adolescents (Soria-Guillen et al., 2008; Rensbury et al., 2012; Choi et al., 

2013 and Goulart et al., 2017). It can be assumed that the majority of the study participants are 

not at risk of cardiovascular diseases given the normal ranges of CRP levels. 

 

5.7 Blood glucose level (BGL)  

The results of the current study show that the majority of the study participants had BGL in the 

low and normal ranges. This suggests that chances of participants getting type 2 diabetes mellitus 

are slim. Only a few of female (3.1%) participants had a BGL in high category. Similarly, Sekokotla 

et al. (2017) also found that 3.5% of female adolescents had a BGL in high category, however 
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the results also indicated that 6.9% of male had a BGL in high category. It may be assumed that 

BGL in the high category during adolescence may result in Type 2 diabetes later in life. Type 2 

diabetes is emerging as a global epidemic among children and adolescents mostly because of 

obesity and physical inactivity (Singh et al., 2004 and Osman et al., 2013). Like in the current 

study most of the male and female participants were physically inactive this placed them at risk 

of type 2 diabetes mellitus. Puberty also play a vital role in the development of type 2 diabetes in 

children and adolescents due to physiological decreases in insulin sensitivity during this period 

(American Diabetes Association, 2000 and Alberti et al., 2004). Type 2 diabetes can lead to micro-

vascular (kidney failure and blindness) and macro-vascular (heart disease, stroke and limb 

amputation) complications (Singh et al., 2004; and Reinehr, 2013).  

 

5.8 Cholesterol level 

Sengwayo et al. (2012) indicated that it is recommended for individuals to have raised blood HDL-

C, low LDL-C, and low triglycerides to reduce the incidence of chronic diseases such as CVD, 

arterial thrombosis and hypertension. The results of the current study attest to what Sengwayo et 

al. (2012) have alluded to since the majority of the study participants (males=47.3% vs 

females=63.9%) had HDL-C in the normal ranges. This would mean that the study participants 

are protected against chronic diseases. More than half of the male participants and a third of 

females had HDL-C in the low category. This is comparable to the study conducted in South Africa 

where the low prevalence of low HDL-C with 37.9% of males and 24.7% of female was reported 

(Sekokotla et al., 2017). Nguyen et al. (2015) also found a low prevalence of low HDL-C 13.4% 

among adolescents. Lartey et al. (2018) also reported that 28.4% of children had HDL-C level 

that indicate high or borderline cardiovascular risk. In addition, adolescents with obesity were 

reported to have high prevalence of low HDL-C than normal adolescents (Nguyen et al., 2015). 

The results of the present study also revealed that the prevalence of increased TC was high in 

female (4%) than in males (0.7%). Similarly, Sengwayo et al. (2012); Nguyen et al. (2015) arrived 

at the same conclusion where they reported that the prevalence of TC was also high among girls 

(8.9%) than in boys (5.9%). 

 

Although majority of the study participants (males=92.7% vs females=89.4%) had normal 

triglycerides levels, the results also found that 7.3% of males and 10.6% of females had 

Triglycerides in high category. Sekokotla et al. (2017) found almost similar results where it was 

reported that 9.5% of males and 8.2% of females had a Triglycerides in high category. The current 

study shows that there is a presence of abnormal cholesterol among rural adolescent. The results 
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are confirmed by the findings of Nguyen et al. (2015) where they concluded that one in five 

children and adolescents (21%) had at least one abnormal cholesterol. It has been reported that 

children and adolescents with obesity had high prevalence of high level of TG, LDL-C, TC and 

low HDL-C (Nguyen et al., 2015; Lartey et al., 2018). 

 

5.9 Blood pressure readings of study participants 

According the Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood Pressure 

(2005) SBP of <90th percentile or SBP <120mmHg and DBP of DBP<90th percentile or DBP 

<80mmHg denotes normotensive. The results of the study suggest that the majority of the study 

participants were normotensive. More than a third (38%) of male and almost ten percent (9.4%) 

of female participants had both SBP and DBP in pre-hypertension category, while a few (8%) of 

male and 16% of female participants had both SBP and DBP in hypertension category in the 

current study. The study conducted in Kwa-Zulu Natal province of South Africa among grade 8 

reported a high prevalence of prehypertension and hypertension in male and female which were 

52.5% and 38.3%, respectively (Bhimma et al., 2018).   In the study conducted in Mthatha, South 

Africa reported that the prevalence of pre-hypertension and hypertension was 13.6% and 22% in 

males and 11.7% and 20.9% in females respectively (Nkeh-Chungag et al., (2015). Mkhoto and 

Mabaso (2012) reported that adolescents in Limpopo, boys had a significant higher SBP than 

their counterparts while girls had higher DBP than boys. Ujunwa et al. (2013) in study conducted 

in Nigeria among adolescents the prevalence of pre-hypertension and hypertension was lower 

than in the present study with 17.3% and 5.4% respectively.  

 

Noubiap et al. (2017) reported that individuals with high BMI have excess fat leading to elevated 

blood pressure via an increase in sympathetic activity and subsequent sodium reabsorption and 

increased peripheral vascular resistance. Furthermore, hypertension play a role of a mediator in 

the association of obesity with increased risk of cardiovascular diseases (Narkiewicz, 2006 and 

Essouma et al., 2015).  Bhimma et al. (2018) reported that increased rate of obesity and its 

association with hypertension is due to transition to westernised lifestyle with more sedentary 

lifestyle and dietary habits consisting of processed foods. With obesity epidemic increasing 

among children and adolescents, the incidence of elevated blood pressure has increased to a 

point of raising public health concern as it can track from childhood to adulthood (Nkeh-Chungag 

et al., 2015 and Noubiap et al., 2017). 
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5.10 Energy and nutrient intake of study participants  

The current study reports a mean intake of energy slightly lower than RDI in males and a higher 

than RDI in females. Contrary, Wrottesley et al. (2019) reported that rural South African boys to 

have higher energy intake than girls. Studies tracking nutrient intakes (Park et al., 2004; and 

Ochola and Masibo, 2014) reported insufficient energy intake among adolescents. Carbohydrate, 

total protein and total fats was above recommended among adolescents in the current study. 

Wrottesley et al. (2019) reported that increasing adiposity in adolescents is determined by high 

intake of energy dense food and food high in sugar and fats but low in essential micronutrients 

nutrients. Furthermore, consumption of fats and high-energy food to be a contributing factor of 

obesity (Ochola and Masibo, 2014). 

 

The present study also reported low intake of micronutrients such as iron, calcium, zinc, selenium, 

vitamin A, vitamin C, vitamin D, vitamin E, and folate in female and low intake in vitamin A, vitamin 

C, vitamin D, vitamin E, folate, selenium and calcium in male. The results of the study are 

congruent to the study done in South African adolescents where a low intake of calcium, iron, 

zinc, selenium, vitamin A, riboflavin, nicotinic acid and vitamin 6 was reported (Mackeown et al., 

2007). Ochola and Masibo (2014) reported minimum intake of micronutrients among school going 

children and adolescents. There has been a change (ALjaradah et al.,2019) in eating patterns of 

youth which led to increased consumption of added sugar, saturated fats with inadequate 

consumption of micronutrients such as iron, calcium zinc and potassium as well as vitamin A, C, 

D and folic acid. Energy dense, high fat, low fibre intake is associated with obesity and 

cardiometabolic risk factors among adolescents (Appannah et al., 2015). The results of the study 

conducted by Wrottesley et al. (2019) in South African adolescent confirm that dietary intake 

demonstrates a transition towards energy dense, food high in sugar and fats but low in essential 

micronutrients.  ALjaradah et al. (2019) conveyed that the majority of adolescents are not attentive 

of long-term complications and consequences of their current dietary intake and unhealthy dietary 

habits and behaviour. 

 

 In the current study, the mean calcium intake was extremely low in both males (215.51mg/d) and 

females (218.32 mg/d) in the current study. The results suggest that the study participants did not 

meet the daily calcium requirements. The results of the current study are in agreement with the 

study conducted by Mackeowon et al. (2007) where it was reported that 95% of South African 

children had their mean calcium intake less than half of the recommended RDA. In addition, 

studies (Park et al., 2004; Napier and Theron, 2015 and Allioua et al., 2015) reported low 
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consumption of calcium among adolescents. Low calcium intake is associated with increased 

appetite and overconsumption of fats which result in increased adiposity (Major et al., 2008 and 

Allioua et al., 2015).  

 

5.11 Pocket money, lunch box and buying food at school by the participants 

Almost all male (96%) and female (97.8%) participants carried R20 or less as pocket money.  

Shisana et al. (2013) reported similar results where the majority of both boys (97.1%) and girls 

(98.1%) took R20 or less to school as pocket money. Reddy et al. (2013) found that over half 

(55.4%) of the learners receiving less than R20 pocket money. Pocket money is a risk of obesity 

and was positively associated with frequency of consuming sugar beverages, snacks and fast 

food (Li et al., 2017). The reason could be that a study has shown that pocket money influences 

dietary intake of school children, because many children prefer to buy what they want most of 

which are food high in energy, fats and sugar (Shisana et al., 2013). Neumark-Sztainer et al. 

(2005) confirms that adolescents purchase snacks and soft drinks. 

 

The present study further reported that half of male (50%) and more than half of female (53.3%) 

participants buy food at school daily. It was reported that 70% of South African adolescents 

purchase unhealthy food items at school (Wrottesley et al., 2019).   

 

The present study further report that the majority of male (88%) and female (67.8%) participants 

never carried a lunch box to school. Congruently, a study conducted by Sedibe et al. (2018) 

reported that more than 70% of adolescents were irregular lunchbox users.  Shisana et al. (2013) 

also found that 53.5% of males and 48.7% females did not take a lunch box to school. In addition, 

black African children were less likely to take a lunch box to school compared to children from 

another race groups (Shisana et al., 2013) and this is confirmed by the results of the current study.  

Adolescents spend most of the time in school and have at least one meal a day there (Sallis and 

Glanz, 2009). According to ALjaraedah et al. (2019), adolescents reported that their eating habits 

are influenced by unhealthy food sold by venders and canteens. Given the researcher’s 

observation and ALjaraedah et al. (2019) report, it can be concluded that majority of school 

venders and canteens offer unhealthy food products which may contribute to development of 

obesity.  
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5.12 Physical activity and sedentary lifestyle 

5.12.1 Physical activity index  

In the present study, more than three quarters (77.5 %) of female and above half (55%) of male 

participants had poor physical activity indices. The results suggest that participants were leading 

a sedentary lifestyle. Guthold et al. (2020) found that globally prevalence of insufficient physical 

activity among adolescents was 78.45% for boys and 84.4% for girls. Nationally, almost half of 

females (47.5%) and more than a third of males (37.7%) participated in insufficient or no physical 

activity (Reddy et al., 2013). Moreover, Hanson et al. (2019) also reported that the majority of 

males (82%) and all females did not meet the WHO recommendation for daily physical activity. 

The current study is similar to the findings of WHO (2016) where it was reported that physical 

activity level is low among adolescents with under 50% meeting the current guide line of 60 

minutes of moderate-vigorous physical activity per day in all countries. Furthermore, studies 

(WHO, 2016; Biljon et al., 2018; Hanson et al., 2019 and Guthold et al., 2020) show that the level 

of physical activity are lower among girls. As seen in the results of the current study most males 

engaged in walking, running and played soccer as compared to females. Female participants in 

the current study were involved in household chores such as preparation of food, cleaning and 

laundry. Wrottesley et al. (2019) also confirms that rural girls were more involved in household 

chores.   

 

It is known that higher level of physical activity is associated with lower odds of obesity 

(Katzmarzyk et al., 2015). Sedentary behaviour and low level of physical activity are associated 

with obesity and chronic conditions including diabetes, hypertension, cardiovascular diseases and 

several forms of cancer (WHO, 2016). Additionally, low level of physical activity can affect 

concentration and productivity at school and contribute to social exclusion (WHO, 2016). 

Progressing technology which is linked to sedentary behaviour compound the challenges of 

physical activity (Kumar et al., 2015). On the other hand, Biljon et al. (2018) stated low physical 

activity to be partly responsible for the obesity epidemic in South African population. 

 

 

5.12.2 Traveling to school 

The results of the current study indicate that the majority of male (83.2%) and female (80.6%) 

participants walked to school. The results suggest that study participants were partially physically 

active since they walked to school on a daily basis although their physical activity indices rendered 

them physically inactive. The results of the current study are comparable to the findings of the 3rd 
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SANYRBS (2011) where it was found that the majority (71.4%) of youth reported using non-

automated mean (walking and cycling) to go to school (Reddy et al., 2013). Children who walk to 

school or use bikes are less likely to be overweight than those who use motorised transport 

(Andegiorgish et al., 2012).  As seen in the current study, Sedibe et al. (2018) affirm that the 

majority of rural adolescents walk long distance to school.  Walking to school add an amount of 

physical activity within a daily routine (Kumar et al., 2015). In addition, walking to school provide 

first steps towards an active lifestyle (Kumar et al., 2015). Any level of physical activity is better 

than none (WHO, 2016).   

 

5.12.3 Television (TV) viewing 

The results of the study indicate that females (15.5%) and males (7.4%) watched TV for 3 hours 

or more during the week. In Low Middle Income Countries (LMIC) a quarter (27%) of adolescents 

spend 3 hours or more per day in sedentary behaviour (Ashdown-Franks et al., 2019). Nationally 

one third (33.1%) of female and more than a quarter (27.4%) of males watched TV for more than 

3 hours per day (Reddy et al., 2013). Greater leisure-time in sedentary behaviour (screen time) 

is associated with high intake of fast food and carbonated drinks (Ramos et al., 2013; and 

Ashdown-Franks et al., 2019). Draper et al. (2014) reported that South African adolescents spent 

much of their time in sedentary behaviour, the utmost concerning of which is screen time. 

Adolescent who watch TV more than 2 hour a day are more likely to eat unhealthy food resulting 

in obesity (Ramos et al., 2013).  

 

5.12.4 Sleeping patterns of the participants 

The results of the study show that almost half males (45.3%) vs females (43.6%) of the study 

participants sleep for 7 hours or less. According to the National Sleep Foundation (2015) the study 

participants are not sleeping adequately (Hirshkowitz et al., 2015). Studies (Tzischinsky, 2016; 

Jansen et al., 2018; Gohil and Hannon, 2018) confirm that adolescents sleep 7 hours or less.  

Insufficient sleep is associated with obesity prevalence and markers of cardo-metabolic risk 

including insulin resistance, dyslipidaemia and high blood pressure in youth (Tzischinsky, 2016; 

Chaput and Dutil, 2016; Gohil and Hannon, 2018; Jansen et al., 2018; and Miller et al., 2018). 

Reasons for this could be that short sleepers have more time and more opportunities for eating 

because they spend more time awake and on screen time (Chaput and Dutil, 2016). 
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5.12.5 Lifestyle habits  

The present study show that female (37.4%) and of male (48%) had their lifestyle habits were in 

the 2-3 category. The results suggest that these participants bad lifestyle habits. It can be 

assumed that their lifestyle habits was detrimental to their health. More than half of males (52.7%) 

and females (55.9%) were not eating breakfast every day. The results of the study are similar to 

the findings of Musaiger and Kalam (2014) where it was reported that 52.4% of females and 43% 

males were more likely to skip breakfast. The prevalence of participants who did not eat breakfast 

in the current study was higher than the national prevalence of 17.7% (Reddy et al., 2013). Not 

consuming breakfast daily is associated with obesity (Sedibe et al., 2018). Sedibe et al. (2018) 

found that irregular consumption of eating breakfast to be higher among girls than in boys. 

 

Male (39.3%) and female (31.3%) participants consumed alcohol in the current study. The 3rd 

SANYRBS (2011), reported that 49.2% of the learners had drank one or more drinks of alcohol in 

their life time, with more males (53.8%) than female (44.9%) (Reddy et al., 2013). Studies, 

(Croezen et al., 2007; Loureco, Olivera and Lopes, 2012; and Chakraborty, 2014) show that 

heavy and excessive consumption of alcohol is positively associated with overall and central 

obesity among adolescents. 

 

The present study found that male (11.3%) and female (3.1%) smoke. Similarly, Odey et al. (2012) 

also found that 13% of male and 2.1% of female were smokers. Smoking is positively associated 

with abdominal obesity (Chiolero et al., 2008; Farhat et al., 2010; and Bertoni et al., 2018). 

Chiolero et al. (2008) found that smoking increases insulin resistance resulting in fat accumulation 

in abdominal region. Odey et al. (2012) stated that the prevalence of smoking is increasing among 

adolescents, posing the risk of cardiovascular diseases among these group (Chiolero et al., 

2008). Tobacco use is growing in low-income country targeting these vulnerable population 

(Farhat et al., 2010). 

 

5.13 Limitations of the study 

The study has several limitations. The study was a cross-sectional in nature using adolescents 

from different geographical area within Thulamela municipality. The number of adolescent 

included in the study was small and generalisability within this group would be limited. The study 

did not determine BMI and dietary intakes of the parents. The study did not use all anthropometric 

measurements used to determine fat distribution in the body.  
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CHAPTER 6 

CONCLUSION AND RECOMMENDATION 

6.1 Overview  

 

 

 

 

 

 

 

6.2 Summary  

The aim of this study was to determine the prevalence and determinants of obesity among 

adolescents in Vhembe district. A quantitative, cross-sectional study was use to described the 

prevalence and determinants of obesity among adolescents. To achieve the aim of the study the 

following objectives had to be achieved: 

 To determine the anthropometric status of adolescents using anthropometric measuring 

techniques. 

 To determine biochemical markers (C-reactive protein, cholesterol, and glucose) using 

biochemical methods.  

 To determine blood pressure levels of adolescents. 

 To determine the dietary intake of adolescents using quantified Food Frequency 

Questionnaire. 

 To determine physical activity levels of adolescents. 

 To correlate the anthropometric status of adolescents with their demographic 

characteristics, dietary intake, biochemical markers, blood pressure, and physical activity 

levels. 

 

 

6.3 Conclusion  

 The prevalence of obesity is higher in females than in males. The results observed in 

the study confirms the trend that is observed in urban children and adolescents. The 

results of the study suggest a double burden and trend of undernutrition and 

overnutrition. 
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 Lifestyle and diet modification should be encouraged to curb the onset of obesity. The 

predictors of obesity in this study can be modified and avoided to prevent obesity. 

These predictors include total fat, carbohydrate, SBP and source of income.  

 Most of the nutrients consumed by the study participants did not meet their daily 

requirements. Adolescents tends to eat food that contain sugar and salt and avoid 

eating fruits and vegetables which contains considerably high amount of 

micronutrients. 

 The results of the current study suggest that the study participants let a sedentary 

lifestyle. Sedentary lifestyle is associated with chronic diseases of lifestyle later in life. 

These include Type 2 diabetes, hypertension, and coronary heart diseases.  

 

6.4 RECOMMENDATIONS 

 The study recommends the introduction of an effective 60 minutes’ physical activity at 

school per day.   

 The DoE should infuse nutrition and physical activity education components in school 

curriculum and promote active lifestyle.  

 Nutrition education about healthy eating should be given to school children.  

 The DoE should develop nutrition guideline for food sold by vendors.  

 The DoE need to revisit its school feeding scheme for optimal benefits 

 There is a need to conduct more studies to address gaps in government intervention 

programmes in South Africa with a view to promoting adolescent health. 
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APPENDIXES 

APPENDIX A: QUESTIONNAIRE 

 Participant’s code  

 

Title of the study: Prevalence and determinants of obesity among adolescents in Vhembe 

district, Limpopo province 

Date of interview…………………………………………………..  

Name of the interviewer……………………………………………. 

 

Researcher:  Ms Baloyi B, University of Venda 

 I would like to thank you for agreeing to participate in this study and your information is going to 

help us a lot. We are doing a research on prevalence and determinants of obesity among 

adolescent in Vhembe District. Obesity is a public health concern that increases the risk of 

developing chronic metabolic disorders more especially in children and adolescents. The 

questionnaire have following sections demographic information (section A), physical activity 

(Section B), Food frequency questionnaire (Form 1), anthropometric measurements (form 2) of 

weight, height, waist circumference, and hip circumference, and blood pressure (form 3) will also 

be taken. 

Remember there are no wrong answers, this is not a test. Please answer all the questions as 

honestly and accurately as you can, this is very important. 

Section A: Demographic information of adolescent 

1. Gender 

Male 1 

Female 2 

 

2. Date of birth of the child…………………………………………….. 

3. Age……………………………. 

 

 

4. Indicate the grade you are in  

Grade 8 1 

Grade 9 2 

Grade 10 3 
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Grade 11 4 

Grade 12 5 

 

5. Indicate your ethnic group  

Tsonga 1 

Venda 2 

Sepedi 3 

Other please specify 4 

 

6. Amount of pocket money you usually carry per day  

None 1 

<R5 2 

R5-R10 3 

R10-15 4 

R15-20 5 

>R20 6 

 

7. How often do you carry a lunch box in a week? 

 

1-2 times  1 

3-4 times  2 

everyday 3 

Never 4 

 

8. How often do you buy food at school? 

1-2 times  1 

3-4 times  2 

everyday 3 

Never  4 

 

9. Source of income of the head of the household 

Salary  1 

Pension grant 2 
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Child support grant 3 

 Wage  4 

Disability grant 5 

Other, 

specify………………………….. 

6 

Pension and social grant  7 

 

10. Marital status of the household 

Married 1 

Divorced 2 

Windowed 3 

Living together 4 

Single 5 

 

11. Highest level of education of the head of the household 

Never attended school 1 

Primary education 2 

Secondary education 3 

Tertiary education 4 

Other 

specify……………………………… 

5 

 

12. Type of employment of the head of the household 

Government 1 

Private company 2 

Self employed 3 

Unemployed 4 

Other 

specify………………………… 

5 

 

13. Number of people who are staying in the household 

1-2 1 

3-4 2 

5-6 3 

7-8 4 
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9 and above 5 

 



92 
 

SECTION B: Physical activity questionnaire 

We are trying to find out about your level of physical activity from the past 7 days (in a week).  Physical activities includes sports or 

dance that make your legs feel tired, or games that make you breathe hard, like tag, skipping, running, climbing, and others. 

Activities in and around home: Put a tick on every line 

Approximate number of hour each 
week 

 

none Less than 1 
hour a week 

1 to 3 hours 
a week 

3 to 6 hours 
a week 

6 to 10 hours 
a week 

10 to 15 
hours a week 

More than 15 
hours a week 

14.  preparing food, cooking and 
washing up 

       

15.  shopping for food and 
groceries 

       

16.  Shopping and browsing in 
shops for other items (e.g 
clothes, toys) 

       

17. Cleaning the house         

18. Doing the laundry and ironing         

19. Caring for pre-school 
children or babies at home  

       

20. Caring for handicapped, 
elderly or disabled people at 
home  

       

 

 

 

21. Roughly how many km was it from home to school  

22. How many time a week did you travel from home to school  
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Physical activity in your spare time: have you 

done any of the following activities in the past 

7 days (last week)? If yes, how many times?  

Activity  Average time per episode 

No ( 0 ) 1-2 3-4 times 5-6 times 7 times or more Hours  Minutes 

24. Skipping        

25. Walking for pleasure (you should 

not include walking as a means of 

transportation) 

       

26. Cycling for pleasure, not as a 

means of transport  

       

27. Running         

28. Watering the lawn or garden        

29. Digging, shovelling or chopping 

wood 

       

30. Dancing        

31. Weeding or pruning         

32. Soccer        

33.   Netball, Volleyball/ Basketball        

 

23. How did you normally 
travel to school 

Always  Usually  Occasionally  Never or rarely  

1. By car     

2. By public transport     

3. By bicycle     

4. Walking      
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TV Or Video Viewing  

34. Hours of TV or Video watched 

per day  

Average over the last 12 months  

None  <1hr 

a day 

1-2 hrs 

a day 

2-3 hrs 

a day 

3-4 hrs 

a day 

More 

than 4 hrs  

35. On the weekday before 6pm       

36. On the weekday after 6pm       

37.  on the weekend day before 

6pm 

      

38. On the weekend day after 6pm       

 

39. How many hours do you usually sleep 

4 hours 1 

5 hours 2 

6 hours 3 

7 hours 4 

8 hours or 

more 

5 

 

40. Dietary habits 

Lifestyle questions  Yes  No  

1. Eating three meal per day   

2. Eating breakfast daily    

3. Engaging in moderate exercise three to four times a week   

4. Getting adequate sleep (7-8 hours per night)   
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5. Not smoking    

6. Consuming little or no alcohol   

7. Maintaining a moderate body weight    

 

Physical activity index  

Evaluate your current exercise programme by selecting your score for each category 

 Score  Activity 

Intensity  5 Sustained heavy breathing and perspiration (running for long) 

4 Intermitted heavy breathing and perspiration (run and stop) 

3 Moderately heavy, as in cycling and other recreational sports 

2 Moderate, as in soccer, netball 

1 Light as in fishing  

   

Duration  4 Over 30 minutes 

3 20 to 30 minutes 

2 10 to 20 minutes 

1 Less than 10 minutes 

  

Frequency  5 6 to 7 times per week 

4 3 to 5 times per week 

3 1 to 2 times per week 

2 A few times per month 

1 Less than once a month 
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   Intensity X Duration X Frequency= Score Total 

41. Your score ____________________X______________________X______________=____________ 

 Evaluation of activity score 

Score  Evaluation  Activity category 

1 81 to 100 Very active lifestyle  High  

2 60 to 80 Active and healthy Very good 

3 40 t0 59 Acceptable but could be better fair 

4 20 to 39 Not good enough poor 

5 Under 20 sedentary  
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Section C: Food frequency questionnaire  

Step 1  

Explain to the learner that now we are going to ask about what they are eating in the past week. Emphasise that this is not a test and 

there is no right or wrong. 

Step2 

 Ask what him/her to think about the week before. 

 Firstly, what they usually do on week days e.g. went to school, what they did after school, late afternoon, evening etc.  

 Secondly, what they ate on different days day.  

 Give them the cards and the following instructions: 

 Please look at each picture very carefully. If you did eat any foods on the card, put it on your right side; if you did not eat it, 

put it on your left side.  

 Do this for every card in the pile. 

 

Step 3 

Take the pile of pictures that the learner indicated that he/she ate during the past week and proceed to determine the following:  

 Frequency (how many times) they ate it during the past week; you can help them to count. 

 Typical portion size (use portion size estimation guidelines and tools). 

 

Step 4 

Check the completed questionnaire immediately after the interview has been completed; double check any aspect that seems 

unclear with the leaner 

 

 

 



98 
 

CODE     

 

Food item Per week Per day Portion size estimation Comments 
relating to  
*Time at school, 
at home or bought 
from vendors 
*Frequencies that 
needed to be 
explored further 
(seemed unlikely 
high) 
*preparation 

Standard (std) Portion size 

Tea/coffee  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std=1full mug/ glass 
 use mug/ glass kit 

½ x  
std 

1x  
std 

1 ½ x  
std 

 

Milk full cream Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std=1full mug/ glass 
 use mug/ glass kit 

½ x  
std 

1x  
std 

1 ½ x  
std 

 

Inkomazi  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std=1full mug/ glass 
 use mug/ glass kit 

½ x  
std 

1x  
std  

1 ½ x  
std 

 

Yoghurt  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use unit volume  75 ml  100 
ml 

125 
ml 

 

Bread-brown Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

DAEK pictures Thin Med Thick  

Bread-white Did not 
eat 

1-2 
per 
week  

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

DAEK pictures Thin Med Think   

cheese Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

1 slice  
Std = DEAK pictures 

½ x  
std 

1x  
std  

1 ½ x  
std 

 

Archar  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  
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Margarine  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Card  Thin  Med  Think   

Peanut butter  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Card  Thin  Med  Think   

Jam  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Card  Thin  Med  Think   

Polony  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

How big (small or Big 
slice ) 
How think  

 
Thin  

 
Med  

 
Think  

 

Vienna Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK pictures 
(shorter / longer 
vienna) 

    

Eggs Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Pap Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use flour model ¼ cup ½ cup 1 cup  

Rice- white Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use flour model ¼ cup ½ cup 1 cup  

Pasta Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use flour model ¼ cup ½ cup 1 cup  

Samp and beans  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use flour model ¼ cup ½ cup 1 cup  

Chicken coked  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Wing, Thy, 
Drumstick, Ribcage 
(20) 
 
Std = DAEK picture 

< Std = Std > Std  

chicken fried Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Specify the type. 
Std DEAK picture 

< Std = Std > Std  
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Chicken intestine Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

   

Chicken gizzard Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Chicken heart Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Chicken feet Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

One size only 30g   

Beef stew Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Beef grill Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use flour model of 
matchboxes(mbox) 

X1 
mbox 

X2 
mbox 

X3 
mbox 

 

Beef offal Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Boerewors Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK picture, 
indicate in 
centimeters 

 
…………………………………cm 

 

pork Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Fish pilchards  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Fish cooked Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Fish fried Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Unit weight (no of 
fish) 
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Soya mince  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Morogo Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

cabbage  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Spoons: 
DEAK pictures or 
wood spoon in kit 

Tea sp Tab sp Ladle  

Mileas on the cob Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK picture, 
indicate in 
centimeters  

 
…………………………………cm 

 

Apple Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK pictures  Small  Med  Large   

Banana Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK pictures  Small  Med  Large   

orange Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK pictures  Small  Med  Large   

mango Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK pictures  Small  Med  Large   

pawpaw Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use DEAK pictures  Small  Med  Large   

Potato chips Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Unit weight      

Pizza  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std = DEAK picture ½ x  
std 

1x  
std  

1 ½ x  
std 

 

Fat cakes Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std= DEAK picture small Med  Large   
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Cream doughnut Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std= DEAK picture ½ x  
std 

1x  
std  

1 ½ x  
std 

 

scones Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std= DEAK picture ½ x  
std 

1x  
std  

1 ½ x  
std 

 

cake Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std= DEAK picture ½ x  
std 

1x  
std  

1 ½ x  
std 

 

Biscuits  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Unit weight = 1 
biscuits 

    

Biscuits with cream Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Unit weight = 1 
biscuits 

    

Simba-jiggies Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use unit weight      

Simba-wiznacks Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use unit weight      

Simba-others Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use unit weight     

Pop corn Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use unit weight     

Skopas  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Use unit weight     

Mageu  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std = 1 full mug / 
glass  

½ x  
std 

1x  
std  

1 ½ x  
std 

 

Ice block  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std= 1 ice block ½ x  
std 

1x  
std  

1 ½ x  
std 
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Cool time  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std = 1 cool time 
(200ml) 

½ x  
std 

1x  
std  

1 ½ x  
std 

 

Cool drink  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std = 1 full mug / 
glass  

½ x  
std 

1x  
std  

1 ½ x  
std 

 

Squash  Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std = 1 full mug / 
glass  

½ x  
std 

1x  
std  

1 ½ x  
std 

 

Dairy juice Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std = 1 full mug / 
glass  

½ x  
std 

1x  
std  

1 ½ x  
std 

 

100% juice Did not 
eat 

1-2 
per 
week 

3-4 
per 
week 

5-6 
per 
week 

1 
per 
day 

2 
per 
day 

3 
per 
day 

4 
per 
day 

Std = 1 full mug / 
glass  

½ x  
std 

1x  
std  

1 ½ x  
std 
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Form 2: Information sheet  

42. Weight (Kg) 1………………….. 2………………….. Average…………… 

43. Height (m) 1…………………. 2…………………… Average…………… 

44. BMI=……………….. 

45. Waist circumference (cm) 1………………….. 2…………………… Average…………... 

46. Hip circumference (cm) 1………………. 2……………………....... Average……………. 

47. Systolic Blood Pressure: 1…………….   2…………………..Average………………. 

48. Diastolic Blood Pressure: 1…………… 2………….…...........Average…………………… 

49. Blood sugar level (mmol)………………….. 

50. C - reactive protein…………………………….. 

51. Total Cholesterol……………………………….. 

52. Low-density Lipoprotein……………………….. 

53. High-density Lipoprotein………………………. 
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APPENDIX B1: CONSENT FORM FOR THE PARENTS 

Title of research:  Prevalence and determinants of obesity among adolescents in Vhembe 

district, Limpopo province 

Researchers: Ms B Baloyi, MSc PNUT student, University of Venda 

Dr LF Mushaphi, Department of Nutrition, School of Health Sciences, University of Venda 

Mr NS Mabapa, Department of Nutrition, School of Health Sciences, University of Venda 

 

We kindly invite your child to participate in a study conducted by Brenda Baloyi, a Master’s 

Degree student at the University of Venda. The aim of the study is to determine the prevalence 

and determinants of obesity among adolescents in Vhembe district. This study was approved by 

ethics committee of the University of Venda. This committee makes sure that it is safe for your 

child to take part in the study.  

 

The child will be required to participate in four activities including: 

 Completion of a questionnaire regarding your background information, physical activities 

you engage in and food you eat. 

  Taking of your weight, height and body fat measurements. 

 Taking of your blood pressure (BP) measurements. 

  Drawing of blood to test for protein, cholesterol and glucose. 

There will be no direct benefits from the study besides helping us understand the prevalence and 

determinants of obesity among adolescents. This study is not expected to be harmful to your child 

but might be uncomfortable when the blood sample is drawn. 

All the information we collect will be kept secret and your child does not have to share any of 

her/his answers in the questionnaire with anybody else.  We will not use your child’s name so 

everything will remain private. 

 

By signing this form, you are showing that you understand what you are being told and what is 

going to happen in this study.  If there is anything that you do not understand you can ask as 

many questions as you like. You can also ask questions later if you cannot think of them now.  

Also note that you can always withdraw your child from the study should you wish to do so later. 
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I, ………………………………………………………………………………. Agree that my child 

participates in this study. The purpose and procedures of this study as well as how my child will 

participate have been well explained to me by the researcher.  

 

Parent’s signature……………………………….  Date………………………… 

Researcher’s signature…………………………..  Date………………………… 

 

For any questions concerning the research project at any stage of the project, contact: Ms B 

Baloyi at 0839227054 or Dr LF Mushaphi at 015 962 8334 or Mr NS Mabapa at 015 962 8685. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



107 
 

APPENDIX B2: FOMO YA THENDELO YA VHABEBI  

Thoho ya Thoduluso:  Prevalence and determinants of obesity among adolescents in 

Vhembe district, Limpopo province 

Vhatodulusi: 1. Ms B Baloyi, MSc PNUT student, University of Venda 

2. Dr LF Mushaphi, Department of Nutrition, School of Health Sciences, University of Venda 

3. Mr NS Mabapa, Department of Nutrition, School of Health Sciences, University of Venda 

 

Ri khou ramba nga vhulenda nwana wavho u shela mulenzhe kha thoduluso ine ya khou rangiwa 

phanda nga Brenda Baloyi, mutshudeni wa Master’s Degree Gudedzini la pfunzo dza ntha la 

Venda. Tshipikwa tsha thoduluso iyi ndi u divha u anda na zwiitisi zwa u vha na mivhili yo kalulaho  

kha vhaswa tshitirikini tsha Vhembe. Thoduluso iyi yo rwelwa tari nga Komiti ya Ethics ya Univesiti 

ya Venda. Komiti hei i khwatishedza tshireledzo ya nwana wavho musi a tshi shela mulenzhe kha 

thoduluso iyi.  

 

Nwana wavho u tea u shela mulenzhe kha ndowendowe nna dzi tevhelaho:  

 U dadza dzimbudziso malugana na zwidodombedwza zwawe, nyonyoloso dzine a dzi ita 

na zwiliwa zwine a la zwone. 

  U kaliwa tshileme, vhulapfu na mapfura a muvhili.  

 U lavheleswa mutsiko wa malofha. 

  U dzhiiwa malofha a u ita ndingo dza cholesterol na glucose  

A huna malamba a ne ado a fhiwa ka thoduluso iyi. Nga nnda ha u thusa vhatodulusi u pfesesa 

u anda na zwiitisi zwa u vha na mivhili yo kalulaho kha vhaswa, hei thoduluso a i ngo lavhelelwa 

u huvhadza nwana wa vho, fhedzi hunga vha na upfa nyana vhutungu musi hutshi dzhiiwa 

malopfa. 

Zwidodombedzwa zwothe zwine ra do zwi kuvhanganya zwido vhewa tshiphirini na uri nwana wa 

vho ha ngo tea u kovhela/vhudza muthu phindulo. Ri nga si shumise dzina la nwana wa vho, 

zwidodombedzwa zwa nwana wavho zwido dzula tshiphirini.   

 

Nga u saina fomo hei, vha dovha vhakhou sumbedza uri vha a pfesesa zwine vha khou vhudzwa 

zwone na uri hu do bvelela mini kha thoduluso hei. Arali huna zwinwe zwine a vha zwi pfesesi, 

vha vhudzisa dzimbudziso uya nga hune vhafuna. Vho tendelwa u nga vhudzisa dzimbudziso 

nga murahu kharali vhasina mbudziso zwino. Vha dzhielenzhele u ri vho tendeliwa u nga litshisa 

nwana wavho u vha tshipida tsha thoduluso hei tshifhinga tshinwe na tshinwe 
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Nne , ………………………………………………………………………………. ndi khou tenda uri 

nwana wanga a dzenelele thoduluso hei. Thipikwa na matshimbidzele, u katela na uri nwananga 

u do shela hani mulenzhe kha thoduluso hei ndo talutshedziwa zwonwe zwavhudi nga 

muthodulusi.  

 

Tsaino nga mubebi ……………………………….  Datumu………………………… 

Tsaino nga mutodulusi…………………………..  Datumu………………………… 

Arali vha ngavha na mbudziso malugana na thoduluso iyi tshifhinga tshinwe na tshinwe, vha nga 

kwama : Ms B Baloyi kha 0839227054 kana Dr LF Mushaphi kha 015 962 8334 kana Mr NS 

Mabapa kha 015 962 8685. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



109 
 

APPENDIX C1: ASSENT FORM FOR THE PARTICIPANT (LEARNER) 

Title of research:  Prevalence and determinants of obesity among adolescents in Vhembe 

district, Limpopo province 

Researchers: Ms B Baloyi, MSc PNUT student, University of Venda 

Dr LF Mushaphi, Department of Nutrition, School of Health Sciences, University of Venda 

Mr NS Mabapa, Department of Nutrition, School of Health Sciences, University of Venda 

 

You kindly are invited to participate in a study conducted by Brenda Baloyi, a Master student at 

the University of Venda. The aim of the study is to determine the prevalence and determinants of 

obesity among adolescents in Vhembe district. This study was approved by ethics committee of 

the University of Venda. This committee makes sure that it is safe for you to take part in the study.  

 

You will be required to participate in four activities including: 

 Completion of a questionnaire regarding your background information, physical activities 

you engage in and food you eat. 

  Taking of your weight, height and body fat measurements. 

 Taking of your blood pressure (BP) measurements. 

  Drawing of blood to test for protein, cholesterol and glucose. 

You will have no direct benefits from the study aside from helping us understand the prevalence 

and determinants of obesity among adolescents. This study is not expected to be harmful to you 

but might be uncomfortable when the blood sample is drawn. 

All the information we collect will be kept secret and you do not have to share any of your answers 

in the questionnaire with anybody else.  We will not use your name so everything will remain 

private. 

Although we have asked your parent(s) or caregiver whether they/she/he agree(s) that you 

participate in this study, we want to know if you also agree. 

 

By signing this form, you are showing that you understand what you are being told and what is 

going to happen in this study.  If there is anything that you do not understand you can ask as 

many questions as you like. You can also ask questions later if you cannot think of them now.  

Also note that you can always withdraw from the study should you wish to do so later. 
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I, ………………………………………………………………………………. agree to participate in the 

study. The purpose and procedures of this study as well as how I will participate have been well 

explained to me by the researcher.  

 

Learner’s signature……………………………….  Date………………………… 

Researcher’s signature…………………………..  Date………………………… 

 

For any questions concerning the research project at any stage of the project, contact: Ms B 

Baloyi, at 0839227054 or Dr LF Mushaphi, at 015 962 8334 or Mr NS Mabapa, at 015 962 8685. 
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APPENDIX C2: FOMO YA THENDELANO YA MUGUDISWA  

Title of research:  Prevalence and determinants of obesity among adolescents in Vhembe 

district, Limpopo province 

Vhathodulusi: Ms B Baloyi, MSc PNUT student, University of Venda 

Dr LF Mushaphi, Department of Nutrition, School of Health Sciences, University of Venda 

Mr NS Mabapa, Department of Nutrition, School of Health Sciences, University of Venda 

 

Ri ni ramba nga vhulenda u shela mulenzhe kha thoduluso ine ya khou rangiwa phanda nga 

Brenda Bayoli, mutshudeni wa Masters Degree Univesithi ya Venda. Tshipikwa tsha thoduluso 

hei ndi u divha u anda na  zwiitisi zwa u vha na muvhili wo kalulaho kha vhaswa Tshitirikini tsha 

Vhembe. Thoduluso iyi yo rwelwa tari nga Komiti ya Ethics ya Universiti ya Venda. Komiti iyi i 

khwatisedza tsireledzo ya nu musi nitshi shela mulenzhe kha thoduluso iyi.  

 

Ni tea u shela mulenzhe kha ndowendowe nna dzitevhelaho:  

U dadza dzimbudziso malugana na zwidodombedwza zwa nu, nyonyoloso dzi ne na dzi ita na 

zwiliwa zwine na la zwone. 

  U kaliwa tshileme, vhulapfu na mapfura a muvhili  

 U lavheleswa mutsiko wa malofha  

  U dzhiwa malofha a u ita ndingo dza phurotheini, cholesterol na glucose  

A huna malamba a ne na doa fhiwa kha thoduluso iyi, nga nnda ha u thusa vhatodulusi u pfesesa 

u anda na zwiitisi zwa u vha na muvhili wo kalulaho kha vhaswa. Iyi thoduluso a i ngo lavhelelwa 

u ni huvhadza, fedzi hu nga vha na u pfa nyana vhutungu musi hutshi dzhiiwa malofha.  

Zwidodombedzwa zwothe zwine ra do zwi kuvhanganya zwi ndo vhewa tshiphirini na uri inwi a ni 

tea u kovhela/vhudza muthu phidulo dza nu. Ri nga si shumise dzina la nu, zwidodombedzwa 

zwa nu zwido dzula tshiphirini.   

Saizwi rhovha rono humbela thendelo kha mubebi/vhabebi kana muthogomeli wa nu uri ni shele 

mulenzhe kha thoduluso iyi. Ri toda u divha uri na i nwi ni a tenda naa. 

 

Nga u saina fomo iyi, vha do vha khou sumbedza uri vha a phesesa zwine vha khou vhudzwa 

zwone na uri hu do bvelela mini kha thodiluso iyi. Arali huna zwinwe zwine a vha zwi pfesesi, vha 

vhudzisa dzimbudziso uya nga hune vhafuna. Vho tendelwa u nga vhudzisa dzimbudziso nga 

murahu arali vhasina mbudziso zwino. Vha dzhiele nzhele u ri vho tendeliwa u nga litshisa nwana 

wa vho u vha tshipida tsha thoduluso iyi tshifhinga tshinwe na tshinwe.  
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Nne, ………………………………………………………………………………. ndia tenda u shela 

mulenzhe kha thoduluso iyi. Thipikwa na matshimbidzele, u katela na uri nne ndido shela hani 

mulenzhe kha thoduluso iyi ndo talutshedziwa zwone zwavhudi nga mutodulusi  

  

Tsaino nga mugudi……………………………….  Datumu………………………… 

Tsaino nga muthodulusi…………………………..  Datumu………………………… 

 

Arali vha nga vha na mbudziso malugana na thoduluso iyi tshifhinga tshinwe na tshinwe, vha nga 

kwama: Ms B Baloyi kha 0839227054 kana Dr LF Mushaphi kha 015 962 8334 kana Mr NS 

Mabapa kha 015 962 8685  
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APPENDIX D: LETTER TO DEPARTMENT OF EDUCATION  

The department of education 

Provincial office 

Polokwane  

0700 

 

Re: REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN SECONDARY SCHOOLS   

 

Dear Sir / Madam 

 

My name is Brenda Baloyi, and I am an MSc Public Nutrition student at the University of 

Venda (UNIVEN). The research I wish to conduct for my Master’s dissertation involves 

“Prevalence and determinants of obesity among adolescents in Vhembe District, Limpopo 

Province”. This project will be conducted under the supervision of Dr CN LF Mushaphi 

(Senior Lecturer, Department of Nutrition, UNIVEN) and Mr NS Mabapa (Lecturer, 

Department of Nutrition, UNIVEN). 

I am hereby seeking your consent to approach a number of rural schools in the Vhembe 

district to provide participants for this project. I have provided you with a copy of my 

proposal which includes copies of the measure and consent and assent forms to be used 

in the research process, as well as a copy of the approval letter which I received from the 

UNIVEN Research Ethics Committee (Human). 

Upon completion of the study, I undertake to provide the department of Education with a 

bound copy of the full research report. If you require any further information, please do 

not hesitate to contact me on 015 962 8685, cell 083 922 7054, fax 0866906836 and 

Brenda.baloyi@univen.ac.za. Thank you for your time and consideration in this matter.  

Yours Sincerely 

Brenda Baloyi 

 

________________________ 
 

 

 

 

 

mailto:Brenda.baloyi@univen.ac.za
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APPENDIX E: RECRUITMENT LETTER  

To: The Principal 

RESEARCH PROJECT: Cross sectional survey to determine the Prevalence and determinants of 

obesity among adolescents in Vhembe District, Limpopo Province.  

 

Researchers  

Ms Brenda Baloyi MSc student (University of Venda),  

Dr Lindelani Mushaphi PHD, Department of Nutrition, School of Health Sciences, University of Venda 

Mr Solomon Mabapa MSc, Department of Nutrition, School of Health Sciences, University of Venda 

 

Dear sir/Madam 

Your school have been randomly selected to be part of the above mentioned cross-sectional 

study. 

The aim of the study is to determine the Prevalence and determinants of obesity among 

adolescents in Vhembe District, Limpopo Province. Obesity with its consequences is rising in 

South Africa more especially in children and adolescents. Obesity among adolescents has 

negative impact on their physical and psychological well-being. Risk of non-communicable 

diseases such as coronary heart diseases, stroke, type 2 diabetes mellitus, and hypertension as 

well as related mortality increase with the increasing body mass index. Adolescents now have to 

handle chronic diseases that were considered as adult disease. Reduction of adolescents’ obesity 

is a critical target in promoting healthy expectancy even for future generation. It is crucial to 

identify determinants of obesity and address the problem at an early age to prevent the transfer 

of these risks to adulthood. 

We would like to recruit 6 leaners from each grade 8 to 12 (13 to 19 years old) in your school, 

thus a total of 30 learners. To identify the learners, we would like to invite them to participate in 

the study, we need to randomly draw six names from the class list of each year group. 

The following will be expected from each learner during data collection point 1: 

 To answer questions on demographic information 

 To answer questions about the food they eat, how much and how often 

  To answer questions about their physical activities. The questions will be asked by 

registered Nutritionist. 

 

The following will be expected from each learner during data collection point 2: 
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 To have his/her weight, height, hip circumference, waist circumference measured in a 

private area. The learner will need to take off his shoes for this, but will not have to remove 

clothing except jackets or jerseys. 

The following will be expected from each learner during data collection point 3: 

 To have his/her Blood pressure readings 

 To provide blood sample to determine cholesterol level, glucose level and C-reactive 

protein. These will be taken by Professional Nurse. 

The following will be expected of the school for each of the data collection point 

 Provide a venue where learners can be interviewed, with either an adjoining private room 

to conduct the anthropometric, biochemical and clinical measurements or the possibility 

to create two private corners in the larger room. 

 Identify a time of one hour during which learners can complete assessments that will not 

impact negatively on their learning. 

 

Please note that learners will not be harmed in any way if they participate in this study, however 

learners might experience pain when blood is drawn.   They will not benefit directly, but the 

information we get will help us to determine the prevalence and determinants of obesity among 

adolescent in Vhembe district. 

 

There are few other important things that we would like you to know: 

 This study was approved by the Research Ethics Committee of the University of Venda. 

(please see attached the ethic certificate) 

 Learners who participate in the study will remain anonymous as we give each of them a 

code number so that nobody knows the answers any individuals gave. 

 Learners are free to withdraw from the study at any time, it does not matter what the 

reason is. This will not count against them or the school in any way. 

If you have any questions about the study you can phone Dr Lindelani Mushaphi on 015 962 8334 

or Ms Brenda Baloyi on 015 962 8685. You may also phone the University of Venda Research 

Ethic Committee on 015 962 8000 if you are worried about the way the study will be done. 
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APPENDIX F: UHDC  
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APPENDIX G: ETHICAL CLEARANCE CERTIFICATE 
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APPENDIX H: PERMISSION FROM DEPARTMENT OF EDUCATION  
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APPENDIX I: PERMISSION FROM THE CIRCUITS  
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APPENDIX J: EDITING CERTIFICATE  

 


