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ABSTRACT 

Cardio-metabolic risk factors are the aggregates of conditions that increase the susceptibility of 

developing cardio-metabolic diseases such as cardiovascular diseases (CVD) and diabetes. This 

includes insulin resistance, obesity, hyperglyceamia, dyslipoproteinemia, hyperinsulinemia and 

hypertension. This condition are worsen by smoking and physical inactivity as they mostly are not 

easily detected 

This was a cross-sectional survey of 403 commercial taxi drivers at ten different taxi ranks in 

BCMM. The study utilized a convenient sampling technique for the participants of the study. The 

WHO STEPwise approach was used for data collection. The WHO STEPwise questionnaire was 

used for a face-to-face interview. Socio-demographic (sex, age, marital status, driving experience, 

income) and behavioural characteristics (smoking, alcohol consumption, consumption of sweet 

drinks, physical activity, and dietary intake) of participants were obtained. Also, objective reports 

concerning anthropometric measurements (weight, height, waist and hip circumference), blood 

pressure and biochemical measurement that is the blood glucose measurement. All 

anthropometric measurements were taken following a standard procedure using a Lufkin non-

extensible flexible anthropometric tape (W606PM), Rosscraft, Canada and a SECA weighing 

scale and stadiometer (Hamburg, Germany). Blood pressure was checked also in accordance with 

standard protocols using a Medic+ Digital Blood Pressure Monitor Model 1219 (Hamburg, 

Germany). A validated ACCU-CHEK glucose monitoring apparatus (Mannheim, Germany) was 

used for blood glucose measurement. 

Overweight and obesity was defined as a body mass index (BMI) of 25.0 kg/m2 –29.9 kg/m2 and≥ 

30 kg/m2, respectively. Pre-hypertension was defined according JNC-8 criteria a systolic blood 

pressure of 120- 139 mmHg and diastolic of BP 80-89 mmHg while hypertension was defined as 

an average of two systolic BP ≥140mmHg and/or diastolic BP of ≥90mmHg or a history of 

hypertension or anti hypertensive medication use. Diabetes status was determined using the 

fasting blood glucose (FBG) test and defined as a FBG ≥ 7.0mmol/L or self-reports of history or 

current diabetes medication use (treatment), while pre-diabetes was defined as a FBG of 5.6-

6.9mmol/L. Awareness of diabetes was defined as self-reported history of diabetes among the 

people with diabetes. Metabolic syndrome status was determined according to the National 

Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) criteria 
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Descriptive statistics (frequency, percentages, mean and standard deviation) were used for 

categorical variables. Inferential statistics (Bivariate and multivariate analysis) were used to 

determine the prevalence and determinants of obesity, hypertension and diabetes and their 95% 

confidence interval (95%). A p-value of < 0.05 was considered statistically significant. Pairwise 

correlations and Kappa statistics were used to assess the relationship and agreement among 

makers of abdominal obesity. Statistical Package for Social Sciences (SPSS) was used for data 

analysis. 

The mean age of the participants was 43.3 (SD12.5) years. The prevalence of overweight and 

obesity was 34.0% and 38.0%, respectively. Age, marital status, period of driving, not-smoking, 

hypertension and diabetes were significantly associated with obesity. In logistic regression 

analysis, after adjusting for confounding factors, only age (OR 1.6, CI 1.0-2.7), hypertension (OR 

3.6, CI 2.3-5.7) and non-smoking (OR 2.0, CI 1.3-3.1) were the independent and significant 

determinants of obesity. The prevalence rates of abdominal obesity  by waist circumference 

(WC), waist-hip-ratio (WHR), waist-to-height ratio (WHtR) and neck circumference (NC) were 

61.5%, 67.5%, 80.1% and 65.3%, respectively. A strong correlations exists between WHR and 

WC (>0.64); and WHtR and WC (>0.62). There exists a good agreement between WC and WHR. 

Also, a moderate agreement exists between WC and WHtR, WC and NC, WHR and WHtR, and 

WHtR and NC. The prevalence of above normal body composition for participants with 

hypertension was 71.0%, 65.9%, 63.2% and 66.5% by WC, WHR, WHtR and NC, respectively. 

For diabetes, the prevalence was 20.6%, 19.4%, 17.0% and 18.6% by WC, WHR, WHtR and NC, 

respectively. Waist circumference was a stronger predictor of hypertension and diabetics, with 

odds ratio of 3.7 (95 % CI: 2.3-6.1 and 3.1 (95 % CI: 1.6-6.0), compared to NC, with odds ratio of 

1.7 (95 % CI: 1.1-2.8). 

The prevalence of pre-hypertension was 33.7% and hypertension was 57.0%.  Age, marital status, 

level of education, period of driving, obesity, alcohol, sweet drinks consumption and diabetes 

were significantly associated with hypertension. After adjusting for confounders, age >35 years 

(P=0.004), obesity and alcohol use (P<0.001), period of driving >5years (p=0.028) and diabetes 

(P=0.003) were significant predictors of hypertension. 

Prevalence of pre-diabetes and diabetes was 17% and 16%, respectively. Of those who were 

diabetic (n=63), the majority were aware of their diabetes status (n=43) and were on treatment 
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(n=30). Age, marital status, level of education, period of driving, obesity, sweet drinks 

consumption, physical activities and hypertension were significantly associated with diabetes. 

Only age >35 (AOR= 3.6, CI 1.2-11.1), ever married (AOR= 3.3, CI 1.5-7.0) and hypertension 

(AOR= 3.4, CI 1.7-6.8) were the independent predictors of diabetes after adjusting for 

confounders. 

The prevalence of metabolic syndrome was 22%. Age, marital status, level of education, physical 

inactivity and period of driving were significantly associated with metabolic syndrome. After 

adjusting for confounders, only age above 35 years (Adjusted Odd Ratio [AOR] =3.8, CI=1.4-

9.5), ever married (AOR=3.0, CI=1.6-5.3) and period of driving above five years (AOR= 2.4, 

CI=1.2-4.7) were the significant and independent predictors of metabolic syndrome. 

About 30% of the participants were daily smokers, 37% consume alcohol regularly and only 18% 

were physically active, while 82% were physically inactive. 

In conclusion, there was a high prevalence of obesity, hypertension and diabetes among the 

commercial drivers in this setting, which is associated with unhealthy lifestyles (smoking, 

excessive alcohol consumption, physical inactivity). Interventions aimed at promoting 

cardiovascular health of commercial drivers such as health education and workplace screening, 

should prioritize weight reduction, healthy eating and physical activity in this population. 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND TO THE STUDY 

Non-communicable diseases (NCDs) are diseases of long duration with slow progression and 

which do not resolve themselves spontaneously, also known as chronic diseases (World Health 

Organization, 2011c). There are five major NCDs with the first four being the major cause of 

morbidity and mortality. These are cardiovascular diseases (hypertension, stroke, coronary heart 

disease, congestive heart failure), cancer, chronic respiratory diseases (asthma, chronic 

obstructive pulmonary diseases, respiratory allergies), diabetes and mental illness (Bloom et al., 

2011:8). Non-communicable diseases account for 70% of global mortality yearly among people 

within the ages of 30  and 69 years; and more than 80% of this mortality occurs in low and 

middle income countries (LMICs) (World Health Organization, 2011e; World Health 

Organization, 2017c).  

The global epidemic of non-communicable diseases over the past few decades  is concerning 

(Terzic & Waldman, 2011:225), as it accounts for seven in every 10 global deaths; and the WHO 

estimates a 17% increase in the burden of non-communicable diseases (World Health 

Organization, 2013a). Apparently, NCDs also account for and increase the disability-adjusted 

life-years (DALYs) rate (Naghavi & Forouzanfar, 2013:s95). Nations are faced with the burden 

of diseases, which non-communicable diseases are a part of, and which have become a surging 

burden, thus placing it as one of the items on the 2030 agenda for sustainable development goals 

(SDGs). The SDG stipulates as one of its objectives, to reduce by one third premature mortality 

from non-communicable diseases (United Nations Development Programme, 2017:2). Non 

communicable diseases account for the majority of global deaths, when compared with injuries, 

communicable diseases, maternal, perinatal and nutritional health conditions (Hunter & Reddy 

2013:1336). It is projected that increases in NCDs will account for almost three-quarters of all 

deaths worldwide by 2020 (World Health Organization, 2017b). According to the (United 

Nations Development Programme, 2013) report, non-communicable disease accounts for 60% of 

the world‘s recorded mortality. The burden of NCDs poses direct and indirect costs on 

individuals, households and governments, especially in low and middle-income countries 
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(Kankeu et al., 2013). In recent times, non-communicable diseases have been investigated by 

WHO, the World Bank and UNDP (World Health Organization, 2014e; World Bank, 2011; 

United Nations Development Programme, 2013). This signals the health, economic and social 

implications of NCDs (Reubi et al., 2016:184; Stuckler, 2008:291; Miranda et al., 2008). These 

diseases have been tagged or identified as health and economically threatening, which has 

become a source of concern to health and economic organizations, as well as governments. For 

instance, in some parts of the developing countries, the annual cost effect of chronic disease 

management ranges from US$ 3 billion to US$ 72 billion. Notably, NCDs often bring about co-

morbidities that make cost estimations and projections impossible. Hence, it  becomes an 

economic burden when budgets cannot be planned accurately (Bloom et al., 2011:11).  

Non communicable diseases are the largest health burden facing developing countries (Islam et 

al., 2014:82). About eighty percent of deaths due to NCDs occur in low-and middle-income 

countries (LMICs) (World Health Organization, 2011b; World Health Organization, 2011a); and 

this is concurrent with the burden of infectious diseases, such as the Human Acquired 

Immunodeficiency Syndrome (HIV/AIDS), malaria and tuberculosis among many others (Islam 

et al., 2014:84; Remais et al., 2013:223). In the past, NCDs were regarded as diseases of the rich 

countries, but this has surprisingly, recently become a significant disease in even the poor 

countries(World Health Organization, 2017b). NCDs have been disproportionately more 

prevalent in LMICs than in the high income countries (HICs), due to delays in implementing 

preventative measures and the inherently weak health systems prevailing in these countries 

(Samb et al., 2010). The World Health Organization (2014d), reported that 28% of NCDs occur 

in high income countries as compared with the 48% rate in LMICs occurring among adults. It 

accounted for 80% of DALYs attributable to non-communicable diseases in 2012 in LMICs. 

Conversely, the situation  is better and seems under control in HICs (World Health Organization, 

2014a). In Sub-Saharan Africa (SSA), the high and increasing risk factors of non-communicable 

diseases are attributed to epidemiological and nutritional transition (Dalal et al., 2011:894; 

McAloon et al., 2016:262). In 2010, non-communicable diseases caused over two million 

mortalities (Lim et al., 2012; Naghavi et al., 2013:s95). Low middle income countries exhibit 

vulnerability to NCDs, in the sense that the majority of the activities and risk factors in these 

countries promote NCDs, ranging from urbanization to lifestyle behaviours (Remais et al., 
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2013:222; Nyirenda, 2016:158; Allen et al., 2017:e285; Allender et al., 2010:300). To combat 

the burden of NCDs, a multi-sectoral approach is crucial. It is imperative to use the model 

applied by HICs to reduce the accelerated rise of non-communicable diseases in LMICs, and 

more specifically, in sub Saharan Africa, with the ever-rising statistics of NCDs. The health 

system cannot solely solve the problem of NCDs (Juma et al., 2016; Stuckler, 2008), as a multi-

dimensional approach is needed. 

South Africa is faced with the quadruple burden of diseases as a developing nation, and non-

communicable diseases are predominantly on the increase (Hofman, 2014:647; Pillay-van Wyk 

et al., 2016:e642; Mayosi et al., 2009:935). In South Africa (SA), with 27% probability of death 

between the ages of 30-70 years, NCDs account for 43% of total mortality (World Health 

Organization, 2014e). South Africa is one of the SSA countries with high age-standardized death 

rates (ASDRs), due to a higher NCDs rates in LMICs than those in  high income countries 

(Abegunde et al., 2007:1930). About 38.9% of deaths in 2010 were associated with non-

communicable diseases with ASDRs of 287, 114, 58, and 52 per 100 000 for the following: 

CVDs, cancers, chronic respiratory diseases and diabetes mellitus (DM) respectively (Nojilana et 

al., 2016a:477).  Although a decrease was observed in the rate, it is yet to meet the recommended 

and estimated 2% decrease success rate of NCDs annually, while fluctuations were also observed 

(Nojilana et al., 2016b:437). The majority of the premature deaths are targeted towards the age 

range of 30 -70 years of age; coupled with the burden of HIV/AIDS mortality (Pillay-van Wyk et 

al., 2017:168). The challenge of the NCDs burden has been identified in South Africa, but 

appropriate policies, health services, human resources, surveillance and screening, information 

and of course finances are insufficient to combat NCDs in the country (Bradshaw et al., 2011).  

Cardio-metabolic risk factors account for the global burden of diseases (GBD) and mortality 

(Danaei et al., 2014). Some of these non-communicable diseases are the end result of the 

aggregates of cardio-metabolic risk factors. Among factors driving non communicable diseases 

are population ageing, urbanization, lifestyle, socio-economic changes all of which fuel NCD 

risk factors and increases the disease burden, especially in developing countries (Dalal et al., 

2011:886), which could be particularly applicable to South Africa. In resolving the global burden 

of NCDs, Kroll et al. (2015:1253), states that surveillance is one important tool for early 

detection and diagnosis of NCDs for better prevention and control, wherein interventions can be 
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made. Supporting this, Ebrahim et al. (2013) maintained that constant research, and repeating 

studies for comparison, could discern what needs to be known about resolving the challenge of 

NCDs. This is one of the strategies used in HICs. Tackling NCDs should be focused on the 

diseases and on implementing relevant interventions. 

Commercial drivers are a high-risk population for cardio-metabolic diseases (CMDs) and health 

problems. Of course, several studies have proven that the prevalence of predisposing factors is 

high among commercial drivers. Commercial drivers in South Africa are independent owners or 

hired drivers of motor vehicles for commercial purpose. The driving profession has a great 

impact in the transportation industry and is of great benefit to the public and their safety 

(Sangaleti et al., 2014). As such, there is a need to pay attention to drivers’ health. The 

commercial taxi drivers are involved in many routine activities that impact on their health. For 

instance, their lengthy working hours on the road, unpredicted schedules, physical inactivity and 

a scarce option for a healthy diet results in overweight and obesity (Lim & Chia, 2015: 9; Rosso 

et al., 2015: 212; Thiese et al., 2015: 662). Commercial drivers often engage in the consumption 

of unhealthy, readily available food items. With the habit of eating away from home; they eat 

less fruits and vegetables and more  heavy, stomach-filling meals (Nagler et al., 2013: 6; 

Lakshman et al., 2014). Commercial drivers fall far short of the WHO recommended daily 

amount of physical activity, namely moderate intensity activity of 150 minutes per week and 

vigorous intensity activity of 75minutes per week (World Health Organisation, 2016), as they sit 

behind the wheel all through the day. Hence, the existence of non-communicable disease cannot 

be ruled out among them. Chapman and Naweed (2015), opined that, chronic diseases such as 

diabetes and cardiovascular diseases are associated with unhealthy lifestyle, and are considered a 

burden to individuals, communities and the larger society with serious undesirable effects on the 

transportation industry. As such, it is advisable that commercial drivers should be in a good state 

of health to function optimally, prevent disability and be productive (Sangaleti et al., 2014). 

 

1.2 STATEMENT OF THE PROBLEM 

Cardio-metabolic risk factors are conditions which significantly enhance the possibilities of 

developing non-communicable diseases (NCD) for example cardiovascular disease and diabetes 

mellitus. Non-communicable diseases (NCDs) account for about 29% of deaths and 11% 
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because of CVDs in South Africa (WHO 2011). More than two thirds of Africans with diabetes 

remain undiagnosed (International Diabetes Federation, 2015:68). Predominantly, commercial 

taxi drivers are male, and many are under the age of fifty years, and without health insurance. 

These are attributes that are often associated with poor health practices. Circumstances common 

to commercial taxi drivers contribute to their risk profile: drivers routinely work long hours with 

frequent shift changes and irregular time for meals and relaxation, and thus they are subject to 

high stress levels, due to uncertain income and traffic congestion. They are at a relatively high-

risk for violence and homicide, and are exposed to toxic materials and exhaust fumes on a 

regular basis. Probably because commercial taxi drivers are a relatively autonomous and hard to-

reach group, there is a gap in knowledge about their health.  

Despite the increase in the overall number of commercial taxi drivers and the importance of the 

taxi industry as a source of employment in South Africa, research has hardly been conducted on 

the risk factors for the cardio metabolic health of commercial taxi drivers in South Africa. 

Existing studies focus on HIV/AIDS, violence, sexual behaviour, musculoskeletal system 

disorders and stress. By contrast, the cardio metabolic risk profiling of taxi drivers has been 

studied in recent years in Brazil(Sangaleti et al., 2014), Hong Kong (Siu et al., 2012), Australia 

(Abu Dabrh et al., 2014), Korea(Shin et al., 2013), Iran (Saberi et al., 2011; Izadi et al., 2013), 

Nigeria (Tobin et al., 2013; Olusegun & Ikeoluwapo, 2016; Erhiano et al., 2015) and India 

(Satheesh & Veena, 2013; Lakshman et al., 2014a; Borle & Jadhao, 2015) 

Given that commercial taxi drivers occupy an important role in the transport industry; this 

contributes to the growth of the economy by the nature of the services they provide. Their health 

should not be downplayed, but rather profiled for proper planning. Anecdotally, commercial taxi 

drivers in South Africa exhibit poor lifestyle health behaviours, in terms of sedentarism, 

excessive alcohol consumption, smoking and other risky health behaviours. However, unlike 

other population groups in South Africa, their physical and biomarker risks regarding health 

assessment have not been as well documented in South Africa as elsewhere. As such, 

understanding the magnitude of the problem is necessary to inform health policy-makers to take 

appropriate intervention strategies in designing health programmes tailored to the needs of this 

special population. This study could form a benchmark for future research on this global health 

problem; as information on cardio metabolic risk factors among South African commercial taxi 
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drivers is lacking. Therefore, the present study will examine the prevalence and correlates of 

cardio metabolic risk factors among commercial taxi drivers in the Buffalo city metropolitan 

municipality (BCMM)  

 

1.3 AIM AND OBJECTIVES  

The overall aim of the study is to examine the prevalence and correlates of CMRFs among 

commercial taxi drivers in the Buffalo city metropolitan municipality area, Eastern Cape 

Province, to inform public health policy concerning the preventative measures for the associated 

risk factors among commercial drivers. 

The specific objectives of the study are to: 

 Determine the prevalence and risk factors of overweight and obesity among commercial 

drivers in BCMM. 

 Determine the prevalence and risk factors of hypertension and pre-hypertension among 

commercial drivers in BCMM. 

 Determine the prevalence and risk factors of diabetes Mellitus type 2 and pre-diabetes among 

commercial drivers in BCMM. 

 Assess age, duration of driving, educational level, socio-economic differences in CMRFs risk 

factors and prevalence rates among commercial drivers in BCMM; and 

 Examine the association of CMRFs risk factors with lifestyle characteristics (smoking, 

alcohol consumption, physical activity, dietary intake) among commercial drivers in the East 

London metropolitan area. 

 

1.4 RESEARCH QUESTIONS 

 What are the prevalence and risk factors of overweight and obesity among commercial 

drivers in BCMM? 

 What are the prevalence and risk factors of hypertension and pre-hypertension among 

commercial drivers in BCMM? 

 What are the prevalence and risk factors of type 2 diabetes mellitus and pre-diabetes among 

commercial drivers in BCMM? 
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 Would age, duration of driving, educational level, and other socio-economic variables predict 

the risk of CMRFs among commercial taxi drivers in BCMM? 

 Would smoking, alcohol consumption, physical activity, and dietary intake have any 

significant effect on the risk of developing CMRFs among commercial drivers in BCMM?  

 

1.5 SIGNIFICANCE OF THE STUDY 

Continuous surveillance of the prevalence of NCDs as well as their associated risk factors is the 

first step in curbing their increase. As recommended by the World Health Organization (WHO), 

surveillance is vital in the formulation of public health policy and the implementation of 

prevention strategies for non-communicable diseases (World Health Organization, 2003b). The 

findings of the study will be instrumental in the development of public health policies tailored to 

the prevention of cardio-metabolic diseases among this seemingly, neglected population. In 

addition, findings from this study will assist in identifying individuals at risk, and this is essential 

in the planning and implementation of cost-effective prevention programmes. Besides, the 

findings will create awareness of the health conditions of commercial drivers in BCMM, South 

Africa, which will be useful in health surveillance of the group.  

 

1.6 SCOPE OR DELIMITATION OF THE STUDY 

The focus of the study will be the commercial taxi drivers under the South Africa National Taxi 

Council (SANTACO), in Buffalo City Metropolitan Municipality, above the age of 20 years. The 

NCDs of interest are cardiovascular diseases and diabetes. The independent variables of interest 

include social and demographic characteristics of the drivers. The dependent variables of interest 

are cardio-metabolic risk factors namely; hypertension, diabetes, overweight and obesity, alcohol 

use, smoking, physical inactivity and metabolic syndrome. 
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1.7 THEORETICAL FRAMEWORK 

1.7.1 The Health Promotion Model 

The Health Promotion Model (HPM) proposed by Pender (1982; revised, 1996) was designed to 

be a complementary counterpart to models of health protection. This defines health as a positive 

dynamic state rather than simply the absence of disease. Health promotion is directed at 

increasing a patient's level of well-being. The health promotion model describes the 

multidimensional nature of persons as they interact within their environment in pursuit of health 

The model has three components; 

Individual characteristics and experiences: this describes prior related behaviour, the 

frequency of the same or similar health behaviours in the past and personal factors (biological, 

psychological, socio-cultural); general characteristics of the individual that influence health 

behaviour such as age, personality structure, race, ethnicity, and socioeconomic status. 

Behaviour-Specific Cognitions and Affect: this describes the perceived benefits of action, 

perceived barriers to action, perceived self-efficacy, activity-related effects, interpersonal 

influences (family, peers, and providers), and situational influences (options, demand 

characteristics, aesthetics), commitment to a plan of action and immediate competing demands 

and preferences. 

Behavioural Outcome and Health Promoting Behaviour: the desired behavioural end-point or 

outcome of health decision-making and preparation for action (Pender, 2011) 
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Figure 1.1: Extract from Pender Health Promotion Model 

 

1.7.2 Application of the model to the study 

Some characteristic behaviours and experiences constantly have an effect on an individual’s 

health. This could either promote or demote their health status. Having self-knowledge and 

knowing the advantages of healthy living influences action positively, while perceived barriers 

such as (affordability of alcohol and cigarette and expensive healthy meal) block action towards 

a healthy lifestyle among individuals. Influences from health workers, family and friends via; 

health education, health screening, family support and personal observation of healthy behaviour 

motivates the individual towards adherence to actions for living healthily. Situational influences 

such as increased cost of unhealthy substances, and affordability of healthy and health initiatives 

for different categories of people will also bring greater interest in individuals towards health- 

promoting behaviours with beneficial outcomes. 

Knowledge on the benefit of 

healthy lifestyles. 

Attitudes towards healthy 

lifestyle 

Interpersonal influences e.g. 

family health workers and 

friends 

Situational influences high 

cost of unhealthy substances 

due to taxation,  

Self-efficacy and 

commitment to plan action 

Health promotion measures  

Quit smoking  

Reduce alcohol intake 

Physical activity  

Healthy diet with less fat 

Consumption of fruits and 

vegetable  

Adequate sleep 

Age  

Gender  

Ethnicity 

Duration of driving 

Hours of sleep 

Physical inactivity  

Educational level  

Socio-economic level 

Impulsiveness  
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1.8 DEFINITION OF KEY OPERATIONAL TERMS 

The following terms are defined as used in this study: 

Cardio-metabolic diseases: These are a group of cardiovascular and metabolic diseases. 

Cardio-metabolic risk factors: These are predisposing factors which cluster together to 

increase the chances of developing type 2 diabetes mellitus or cardiovascular diseases. 

Commercial driver: This is a person licensed and permitted by the Department of Transport, 

under a registered association, to convey passengers or property for commercial purposes and for 

profit. 

Determinants: They are factors that predispose a disease condition. 

Non-communicable diseases: They are non-infectious, chronic diseases that progress slowly.  

Metabolic syndrome: Is the clustering of three or more cardio-metabolic risk factors. 

Obesity: Is the excessive accumulation of total or central body fat. 

Prevalence: The generality of a disease condition. It is a statistical concept referring to the 

number of cases of a disease that are present in a population at a given time, that is the total 

number of individuals in a population who have a disease or health condition at a specific period, 

usually expressed as a percentage of the population. 

Screening: Is a way of checking the vital signs of diseases before they become symptomatic.  

Also, it is checking the probability of a person having an abnormal health condition which has 

not been diagnosed yet. 
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1.9 CHAPTER OUTLINE  

Chapter one includes the background to the study, the problem statement, aim, objectives, 

research questions, significance of the study, theoretical frame work and the definition of 

operational terms. It also includes the outline of the study. 

Chapter two focuses on the literature review. This chapter discusses the definition of cardio-

metabolic risk factors, cardiovascular diseases and diabetes mellitus.It also describes the global 

burden and prevalence of cardio-metabolic disease in South Africa, particularly among drivers. 

 Chapter three describes the research methodology that is used in this study. This includes the 

study design used, the population settings, sampling and sampling size, the research instruments, 

validity and reliability of the instrument, ethical consideration and the pilot study. The 

description of the data collection process, anthropometric, blood pressure and blood glucose 

measurements, administration of the questionnaire and the definition of the risk factors is 

discussed. Lastly, data analysis is described. 

Chapter four presents the results of the study and the discussion. 

In chapter five, the summary of the study, its findings, limitations and strengths of the study is 

described. Finally, conclusions, recommendations and suggestions for further studies are made. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapter provides a relevant literature review on cardio-metabolic risk factors and diseases, 

as well as the underlying factors for its prevalence, particularly regarding commercial drivers. 

 

2.2  OVERVIEW OF THE SOUTH AFRICAN TRANSPORT INDUSTRY AND 

DRIVING 

The transport industry, regardless of the role definition (individual, associations, company), 

plays an important and notable role in the public. The industry empowers people through job 

creation and economic improvement. It also serves as a major source of mobility, and is 

accessible to all levels of socio-economic status. The motivating reason of being in a taxi driving 

job for some drivers varies from lack of education to an inability to get desired employment 

(Bawa & Srivastav, 2013; Facey, 2003:255). The Minibus taxi drivers in South Africa are a 

group of private or individual owners of vehicles used for public transit. This group is 

responsible to the Department of Transport, although the driving business is not directly run by 

the transport industry in South Africa, there is a working relationship between the department 

and the drivers’ association that often runs the driving business. The efficiency of the transport 

association brings about economic and social benefits for the country (Rodrigue & Notteboom, 

2017). Transportation is an important aspect of an individual’s social life, as transport services 

are needed to provide mobility of goods and humans, which creates completeness of an 

individual’s daily activities. A country with no form of mobility remains static because, 

economic growth, local, national, and the international network and business will be hindered. 

According to the South Africa National Taxi Council (SANTACO), about five million people are 

being transported daily. This comprises approximately 70% of the workforce in the country 

(Oxford, 2013). This portrays the social and economic importance of the transport industry for 

the public and the government (Rodrigue et al., 2017). Thus, the taxi drivers’ health should be 

prioritised.  
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Commercial drivers are a group of people who convey passengers from one place to another. 

Being a taxi driver requires no formal education. However, proper skill in driving is required 

through testing to obtain a driving license (Federal Motor Carrier Safety Association (FMCSA), 

2017) and guidance (Mayhew & Simpson, 2002:ii7). The nature of the work of commercial taxi 

drivers is characterized by irregular sleep patterns, prolonged sitting behind the wheel, irregular 

eating habits, a lack of physical exercise and other dangerous lifestyle behaviours (Yang et al., 

2014).  

Bawa et al.’s (2013) study among taxi drivers in Mumbai, India, revealed that the majority of the 

taxi drivers were from lower socioeconomic status groups, working over eight hours every day; 

and 89% of those had one or more morbidities. Facey (2003:256), describes commercial driving 

as precarious work, which predisposes the drivers to a lot of economic uncertainty, stress and 

unhealthy behaviours that promote disease. Because of the stress and hazards of the job, drivers 

exhibit workplace absenteeism due to health-related issues (Brunoro et al., 2015:329). 

Furthermore, the educational standard of most commercial drivers is low (Ozoh et al., 2014), 

thus affecting their health literacy in terms of promotion of healthy habits (van der Heide et al., 

2013). 

The workplace burden is expanding with world population growth. The commercial drivers’ 

workplace environment is not conducive for promoting healthy living. Hannerz and Tüchsen 

(2001), reported in their study that professional drivers, compared with other men have greater 

risk of developing diseases that affect all the systems and organs of the body. Commercial 

drivers also have a higher risk of having chronic and infectious diseases, due to their exposure to 

various forms of diseases and illnesses (Hirata et al., 2012; Aslam. et al., 2015:863). Driving is a 

stressful activity (Brunoro et al., 2015: 331); due to the shifting nature of the job, and hours spent 

behind the wheel. Road traffic accidents (forty six percent) were a major cause for the rise in 

mortality due to injuries in the period from 1990 to 2010. Other contributory factors were non-

communicable diseases such as hypertension, diabetes mellitus (DM) and obesity (Lozano et al., 

2012:2096). 
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2.3 CARDIO-METABOLIC RISK FACTORS  

The inception of cardio-metabolic risk screening arose from the first Framingham Heart Study in 

1948, which was undertaken to identify individuals at risk of cardio-metabolic diseases 

(Mahmood et al., 2014). Cardio-metabolic risk factors (CMRFs) are multiple factors (type 2 

diabetes mellitus, hypertension) that complicates into cardiovascular diseases and metabolic 

disease process. These factors combine greatly towards bringing about cardiovascular diseases 

and type 2 diabetes mellitus. They encompass the traditional (hypertension, dyslipidemia, etc.) as 

well as the emerging risk factors such as abdominal obesity (Leiter et al., 2011:e1; Chatterjee et 

al., 2012:389). Cardio-metabolic risk factors are clusters of various factors such as tobacco use, 

hypertension (HTN), dyslipidemia, low physical activity, high fasting plasma glucose level and 

high body mass index (BMI) (Leiter et al., 2011:e1; Brunzell et al., 2008:811). These were the 

cause of about 67% of cardiovascular diseases and diabetes mortality worldwide in 2010 (Danaei 

et al., 2014:634). Cardio-metabolic risk factors (CMRFs) strengthen the chances of 

cardiovascular illnesses and death (Leiter et al., 2011). Cardio-metabolic risk factors are 

interwoven, such that developing one of the risk factors increases the risk of developing another. 

Identifying cardio-metabolic risk factors in clinical practice for preventing and managing non-

communicable disease is essential.  

Cardio-metabolic risk factors can be classified into modifiable and non-modifiable risk factors, 

which should be screened for and treated promptly. Physical inactivity or smoking together with 

one or more risk factors increases cardio-metabolic risk (Wang, 2015). The non-modifiable risk 

factors include age, race and ethnicity, gender, and family history; while modifiable risk factors 

include obesity, inflammation, hypertension (Chiang et al., 2013:735), smoking, physical 

inactivity, unhealthy diet, insulin resistance, dyslipidemia and hyperglycemia (Wang, 2015). 

High blood pressure, obesity, high glucose level and cholesterol are the four leading metabolic 

risk factors, which further result in complications (Danaei et al., 2014:636). 

 

2.4 CARDIO-METABOLIC DISEASES 

Cardio-metabolic diseases in this study are referred to as cardiovascular diseases and diabetes 

mellitus.  
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2.4.1 DIABETES MELLITUS 

Diabetes Mellitus is a progressive metabolic disorder and also an endocrine disorder whereby 

there is impairment of the pancreatic beta cell function, causing a deficiency in insulin secretion 

and insulin resistance also causing hyperglycemia (Ozougwu et al., 2013:46). Diabetes is a 

chronic metabolic or endocrine disorder characterized by a raised sugar level, evidenced by 

polyphagia, polydipsia and polyuria (World Health Organization, 2016a:11). This often occurs in 

the beta cell of the islet of langerhan or pancreatic cell. It is basically a metabolic disorder that 

occurs as a result of insulin action, insulin secretion or both (World Health Organization, 

2016a:11). Pathogenetically, diabetes mellitus occurs as a result of insulin action and reactions 

that is, the inability of the pancreas to produce sufficient adequate insulin or when there is no 

response to the insulin produced (International Diabetes Federation, 2015:12). It can also be 

described as difficulty in the metabolism of glucose or carbohydrates. 

Pre-diabetes describes a state of uncertainty, and a precursor to the development of type 2 

diabetes mellitus. It characterized a condition in which blood glucose levels are higher than the 

optimal level, but not enough to be classified as type 2 diabetes mellitus  (International Diabetes 

Federation, 2015:26). Buysschaert and Bergman (2011:290), opined that pre-diabetes is better 

diagnosed and managed as a disease entity rather than as a stage of type 2 diabetes mellitus, to 

better treatment and prevent deterioration to type 2 diabetes. The authors further stated that 

developing diabetes from the pre-diabetes stage could be within a short period of time or a longer 

period. Colberg et al. (2016: 2065), defines glucose intolerance as an intermediate stage, 

characterized by hyperglycemia, but at a level lower than what qualifies for the diagnosis of 

diabetes. Pre diabetes predisposes a person to type 2 diabetes mellitus; which is a risk factor 

(Buysschaert et al., 2011:294). It also increases the chances of developing cardiovascular 

diseases (Colberg et al., 2016:2065). It presents with the opportunity to take preventive measures 

against type 2 diabetes mellitus, if there is awareness about the condition. 

Diabetes mellitus increases the risk of diseases and co-morbidities such as metabolic syndrome, 

obesity, HIV and sickle cell diseases resulting in serious micro vascular and macro vascular 

complications (Kengne et al., 2013:982). Diabetes increases blood pressure. This occurs as a 

result of these processes decreasing the blood vessels' ability to stretch, increasing the amount of 
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fluid in the body and changing the way the body manages insulin (Barhum, 2017). Managing 

diabetes mellitus requires a multidisciplinary approach which has not been put in place yet, 

especially in Africa, by means of this approach, the current increased prevalence of diabetes can 

be reduced, or the burden combated.  

2.4.1.1 The burden of diabetes mellitus 

Diabetes is a major global public health issue. The United States of America (USA) is ranked as 

the leading country with the highest prevalence of diabetes among the developed nations, with 

about twelve to fourteen percent of the USA adults live with DM (Menke et al., 2015). There 

were 242 million increases in the number of individuals affected with diabetes from 1980 to 

2014 (Roglic, 2016). A global projection of the prevalence of diabetes was a  54% increase from 

2010 to 2030 (Shaw et al., 2010:10), while Guariguata et al. (2014:144) study, predicted an 

increase in diabetes from 382 million in 2013 to 592 million in 2035, highlighting a major 

increase in low and middle income countries (LMICs). Poorly controlled diabetes or 

uncontrolled diabetes complications is the basic cause of mortality, when compared with well-

treated diabetes (Bhutani & Bhutani, 2014). In 2012, about 1.5million and 2.2 million premature 

deaths  from diabetes and pre-diabetes were recorded (Roglic, 2016). The persistent increase of 

diabetes in developing countries can disturb the economic growth of a country due to its 

economic burden on the individual, the health care systems and the country at large 

(International Diabetes Federation, 2015:58).  

 

2.4.1.3 Type 2 Diabetes Mellitus in Sub-Saharan Africa 

Type 2 Diabetes Mellitus is the major form of diagnosed diabetes (Wu et al., 2014:1185), 

previously perceived as a disease of predominantly rich nations. It is now growing rapidly in 

developing nations (Gill, 2014:249). Baleta and Mitchell (2014: 687), projected that in 2030, 

type 2 DM will affect 49.7 million persons in Sub-Saharan Africa (SSA). This is gradually 

becoming the case, though there are variations in the prevalence of Type 2 Diabetes Mellitus 

(T2DM) in Africa. The prevalence of diabetes in SSA ranges from as low as 2.7% to 28.2% in 

2012 (Erasmus et al., 2012: 842). An estimated 14.2 million adults have diabetes in Africa and 

more than two thirds of the people in Africa are undiagnosed or are unaware of their blood 
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glucose levels (International Diabetes Federation, 2015:70). Diabetes is now common not only 

among the urban communities, but also in the rural areas in Africa (International Diabetes 

Federation, 2015:78). The burden of non-communicable diseases has been quite a challenge 

posing a threat to health in Africa. According to IDF (2015:48), one in 11 adults was affected by 

diabetes in 2015, and one in 10 adults will be affected by 2040. This implies that 415 million of 

the world’s population of adults were affected, and these will increase to 642 million by 2040. 

Mortality attributable to diabetes in Africa is about a million (Peer et al., 2013:6). Annually, in 

SSA, US$67.03 billion, or US$8836 is expended on each individual with diabetes (Hall et al., 

2011:569). Some of the challenges in battling the increasing prevalence of diabetes are 

ignorance, poverty and the huge economic cost of managing DM (Buowari, 2013:135). 

 

2.4.1.3 Diabetes mellitus in South Africa 

Diabetes mellitus affects two in 10 adults in South Africa (Shisana et al., 2013:94). In Sub-

Saharan African countries, South Africa is one of the countries with a high prevalence of 

diabetes. It was estimated that, in 2013, 8.3% of the population were living with diabetes 

(Guariguata et al., 2014:139). Also, according to (International Diabetes Federation, 2015) 2.3 

million persons have diabetes in South Africa (SA), and this figure is expected to increase by 

2035 (International Diabetes Federation, 2017). According to (Guariguata et al., 2014:139), the 

national prevalence of diabetes in South Africa is 8.3%, with an expected increase to 9.9% by 

2035, thus projecting South Africa as the country with the second highest prevalence with 

diabetes in Africa. Bertram et al. (2013:208), indicated in their study that there was an increase 

of diabetes from 5.5% in 2000 to 9% in 2009. Also, there are about 2 million cases of diabetes in 

South Africa with about 55% undiagnosed cases. It has accounted for 78,900 years of life lost 

due to disability (YLD), attributable to diabetes, while the majority of the YLD (64%) was due to 

DM alone (Bertram et al., 2013: 206). There is a low awareness rate and an increased prevalence 

of diabetes in South Africa. Among different population studies, the report of the DM rate 

among coloured groups in the Western Cape was 28.2%, in which over half of the people were 

not aware of the disease condition (Erasmus et al., 2012: 842) unlike black South Africans in 

Cape Town which showed a prevalence rate of 13.1% with 57.9% awareness rate (Peer et al., 

2012). The disease condition is also predominant in the Eastern Cape Province of the country 
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(Owolabi et al., 2016). Diabetes mellitus is one of the leading causes of morbidity and mortality 

in South Africa (Pillay-van Wyk et al., 2017:168). 

 

2.4.1.4 The burden of diabetes mellitus among commercial drivers 

Occupational activities of commercial drivers do have an impact on public road users that is 

other private drivers, pedestrians and perhaps roadside sellers. By the nature of their occupation, 

they are prone to a high-risk of diabetes mellitus, among other different cardio-metabolic risk 

factors. A recent study in the United Kingdom, reported that 43% of commercial drivers had type 

2 DM or pre-diabetes (Varela-Mato et al., 2017). Siu et al. (2012:62), reported in their study that 

8.1% had undiagnosed DM and a 10% prevalence of diabetes among drivers in Hong Kong. In 

Nigeria, Odeyinka &Ajayi (2017) reported that 3.4%  of drivers had type 2 diabetes mellitus. In 

Iran, 6.3%, 9.1% and 7.0% (Tofangchiha et al., 2014; Saberi et al., 2011:8; Izadi et al., 2013:23) 

of the drivers had type 2 DM. Also, in Brazil, 16.4%, 11.0%, and 2.8% (Sangaleti et al., 

2014:1063; Reis et al., 2017:485; Hirata et al., 2012) were reported to have diabetes mellitus. 

Likewise, in China, 8.8% of them were diagnosed with type 2 diabetes mellitus (Yang et al., 

2014). Commercial drivers in developing countries such as Iran and Brazil (Tofangchiha et al., 

2014; Reis et al., 2017) and developed countries like Hong Kong (Siu et al., 2012) presented 

with different prevalence values of diabetes. Prevalence rate varies, based on the type of vehicle 

and perhaps the length of trips being made. Tofangchiha et al. (2014), in their three-year cross-

sectional study reported that commercial drivers have poorly controlled diabetes mellitus. 

Risk factors associated with the high prevalence of diabetes among commercial drivers were 

found to be obesity, high blood pressure, hyperlipidemia, age, a family history of DM and a 

family history of CVD (Siu et al., 2012:65; Izadi et al., 2013; Sangaleti et al., 2014:1069). Being 

married, a history of hypertension, high waist circumference and blood pressure also increases 

risk of developing pre-diabetes (Siu et al., 2012:63). 

Also specific to diabetes, in a similar way as hypertension, unhealthy behaviour and job-related 

behaviour accounts for causes of diseases among commercial drivers (Krueger et al., 2007). 

These factors are: long working hours; unstable  schedules, often conflicting with circadian 

rhythms; poor locations for sleep; limited exercise; prolonged sitting; an unhealthy diet; traffic 

and delivery schedule-related stress, and environmental stressors like noise, heat, cold, and lack 
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of ventilation (Krueger et al., 2007; Knipling, 2015). While there are studies on the prevalence, 

awareness, treatment and determinants of diabetes and pre-diabetes among commercial taxi 

drivers in other countries, such information is lacking in South Africa. 

2.4.2 CARDIOVASCULAR DISEASES  

Cardiovascular diseases (CVDs) are a group of  heart and blood vessel diseases, which occur as a 

result of plaque formed in the arterial walls, hence causing narrowing of the arterial wall 

passages, making blood flow to the  circulatory system difficult (American Heart Association, 

2017). CVDs can also be described as various diseases of the circulatory system and congenital 

CVDs as well (Lloyd-Jones et al., 2010a:e55) that include hypertension, cerebrovascular disease 

(stroke), coronary artery disease (heart attacks), peripheral artery disease,  rheumatic heart 

disease, congenital disease and heart failure (World Health Organization, 2017a). Cardiovascular 

diseases can also be defined as a health related issue due to a deviation from cardiovascular 

health (Lloyd-Jones et al., 2010b:586). Ischemic heart disease and stroke are the commonest 

form of CVDs.  

Cardiovascular diseases are one of the major public health problems in the world. They are the 

major cause of disability, morbidity and mortality among the NCDs worldwide (Lim et al., 2012; 

Mendis et al., 2011). Cardiovascular diseases are the cause of 31% of all death globally, killing 

about 17.3 million people per year; and they are the number one global cause of death in the 

developing and the non-developed countries (World Health Organization [WHO], 2016; 

International Alliance for Responsible Drinking [IARD], 2016). Cardiovascular diseases are 

attributable to one in every four deaths (Lozano et al., 2012:2096). Although these 

cardiovascular diseases are preventable, they contribute to disabilities and death globally. It is 

was reported as causing 393.8 million (14.4%) of total global DALYs lost in 2012 (McAloon et 

al., 2016:257), and years of life lost (YLL) (World Health Organization, 2014a). According to 

WHO in 2012, CVDs were the major cause of mortality comprising about 17.6 million persons 

globally (World Health Organization, 2014b).  

Cardiovascular diseases have also grown and thus have become an economic burden. According 

to Lloyd-Jones et al. (2010a:e48), in the United States in 2010, an estimated US$ 503.2 billion 
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was expended on CVD directly and indirectly, and in Europe the annual economic cost is €192 

billion (Allender et al., 2008). This represents the cost burden in the developed countries. 

In recent times, developing countries or low-and middle-income countries (LMICs) are faced 

with the challenge of CVDs of non-communicable diseases (Sarki et al., 2015:7). Cardiovascular 

diseases were the cause of 31% of deaths globally in 2015 and 37% of deaths in low-and middle-

income countries (World Health Organization, 2017a). It also accounted for three quarters of 

deaths in these countries, favouring an increasing burden of CVDs in LMICs (Roth et al., 2015b; 

Roth et al., 2015a). Kwan et al. (2016:2565), stated that cardiovascular diseases predominate in 

the poorest billion of the poorest countries in the world. LMICs are suffering a great deal from 

the burden of CVDs, that have been reported to be subsiding in HICs or developing countries, 

with substantial difference in the age standardized rate of CVDs in LMICs, compared to HICs 

(Celermajer et al., 2012:1208). Stroke and ischemic heart disease are the leading causes of 

DALYs, due to CVDs (Forouzanfar et al., 2017:172). 

Sub-Saharan Africa is saddled with the public health burden of CVDs, although, there is sparse 

surveillance data to depict the real burden of CVDs in SSA. Cardiovascular diseases account for 

8.8% of all deaths, and 3.5% of DALYs in Sub-Saharan Africa (Moran et al., 2013:3). Unlike 

other parts of the world, younger age groups are mostly affected (Moran et al., 2013:3), which 

was previously, unobtainable (Peltzer & Phaswana-Mafuya, 2013:68). Cardiovascular diseases, 

after HIV/AIDS is the leading cause of death in South Africa (Msemburi et al., 2014; Norman et 

al., 2007a). CVDs in South Africa has the highest age-standardised death rates (ASDRs) and 

stroke, which is the leading CVD and mortality affecting the country (Nojilana et al., 2016a), 

accounts for 215 daily deaths in South Africa (Byrne et al., 2016). 

 

2.4.1 Risk factors for cardiovascular diseases 

There are various factors of CVDs which are also categorized as modifiable and non-modifiable 

risk factors. They  are but not limited to modifiable (tobacco smoking, alcohol abuse, obesity, 

lack of physical activity, dietary habits, elevated blood pressure, type 2 diabetes, dyslipidemias 

and non-modifiable age, gender, ethnicity, family history of CVDs (Reiner et al., 2011:1773; 

McAloon et al., 2016:259; Chatterjee et al., 2012:389). It has been postulated that a family 

history of CVDs will increase the risk of developing cardiovascular diseases (Imes & Lewis, 
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2014:117; Cohen et al., 2014:1215); and lack of exercise is attributable to the development of 

different types of chronic disease (Booth et al., 2012:1149; Reddigan et al., 2011:1429), and 

obesity (Patel et al., 2016:71). There are different scoring tools that are utilised to estimate the 

risk of CVDs in people namely the Framingham and the Systematic Coronary Risk Evaluation 

SCORE projects (D’Agostino et al., 2008; D'Agostino Sr et al., 2001; Conroy et al., 2003). 

Blood pressure, total cholesterol, high density lipoprotein (HDL) cholesterol, smoking, age and 

blood pressure medications are the assessment variables incorporated in the Framingham risk 

scoring (Wilson et al., 1998; Grundy et al., 1999) which aids the evaluation of cardiovascular 

risk in individuals. 

 

2.4.2 Cardiovascular diseases among commercial drivers  

Studies have shown that commercial drivers are more likely to have CVDs risks, and the CVD 

risk increases the likelihood of road accidents occurring (Fatigue Alcohol. N.T.S. Board editor, 

1990; Ronna et al., 2016:32). As such, it is a public health issue as pedestrians and other road 

users are affected by it. Ronna et al. (2016), in their study in the United States, reported an 

average of 8.9% on the Framingham scoring-based risk of CVDs among drivers, with more than 

one third of the drivers (38.9%) having CVD risk of ≥ 9%. Clustering of CVD risk among 

drivers in various settings, ranging from 16.4% to 72.6% (Sangaleti et al., 2014; Hirata et al., 

2012; Mansur et al., 2015; Shin et al., 2013). In Sweden, drivers, had about twice the odds of 

developing myocardial infarction (Bigert et al., 2003:333). Robinson and Burnett (2005), found 

that CVDs like IHD, acute myocardial infarction (AMI), and other forms of heart diseases were 

major causes of death among drivers in the USA. Studies conducted in India, reported that 

cardiovascular diseases were part of the health complaint of drivers, while coronary artery 

diseases (CAD) and ischemia accounted for most of motor vehicle accidents (MVA) (Yesurajan 

& Indra, 2017; Koppad et al., 2012). Even in the midst of the burden of CVDs among drivers, 

interventions tailored towards reduction of the burden were not effective, due to occupational 

demand and the nature of the job (Ronna et al., 2016;33). 

Basically, commercial drivers in the process of their occupational activities go through 

physiological processes and stresses, which increase their chances of developing cardiovascular 

diseases (Belkić K et al., 1998; Biglari et al., 2016). This strongly increases the risk of 
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cardiovascular diseases (Hirata et al., 2012). Furthermore, the lifestyle activities and exhibition 

of a modifiable risk factor common among commercial drivers in their workplace promotes risk 

factor clustering, which increases CVD development (Blumenthal et al., 2002; Hirata et al., 

2012). CVDs such as coronary heart disease have the potential to incapacitate drivers while 

driving, thereby causing road traffic accidents and sudden death (Blumenthal et al., 2002:14). 

Psychosocial and work stress predisposes a person to cardiovascular diseases (Chandola et al., 

2008:644; Chandola et al., 2006). The work of the drivers is by nature stressful. For example, 

irregular schedules, traffic stress due to congestion, financial instability, lack of social support, 

and job-passenger responsibility among others, are the risk factors for the development of CVDs 

among commercial drivers. The aforementioned factors increases the mechanism of stress 

progression to the development of various CVDs as stressors promote development of CVDs 

(Kivimäki & Kawachi, 2015; Apantaku-Onayemi et al., 2012; Antoun et al., 2017; Biglari et al., 

2016). Other related risk factors are constant exposure to noise, thermal exposure and air and 

environmental pollution (Belkic et al., 1992; Kristensen, 1989a; Kristensen, 1989b). Shown in 

Figure 2.1, is the interrelation of work, personal and environmental factors cascading to risk 

factors, with health and driver outcomes (Crizzle et al., 2017). 

Figure 2.1: Interplay of Work, Personal and Environmental Factors on Health and Driver 

Outcomes. (Crizzle et al., 2017) 
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2.5 CARDIO-METABOLIC RISK FACTORS  

 

2.5.1 OVERWEIGHT AND OBESITY 

Overweight and obesity also referred to as adiposity, could be defined simply as the 

accumulation of extra or excess fat in the body, leading to excess body weight (Del Parigi, 

2010). Excess weight is dangerous to health (World Health Organization, 2011d). The American 

Heart Foundation (2014), defined obesity as the accumulation of body fat in the waist region, 

which increases the risk of disease.  

Obesity is a global health problem, occurring in both high income and low and middle-income 

countries (Ford et al., 2017; Borrell & Samuel, 2014; Ng et al., 2014a:771; World Health 

Organization, 2003a:vi). In 2014, 39% and 13% of the world’s population were overweight and 

obese, respectively (World Health Organization, 2016b). South Africa is one of the countries 

with a high prevalence of obesity (Shukla et al., 2014). In a Demographic and Health Survey 

conducted in 1998, 29.2% of men and 56.6% of women were overweight or obese (Puoane et al., 

2002:1041) and the National Department of Health (NDoH) et al. (2017) reported a 68% and 

31% increase in the prevalence of overweight or obesity among women and men, respectively. 

Obesity is linked with the development non-communicable diseases (Amarya et al., 2014); 

diabetes (Eckel et al., 2011), cardiovascular diseases (CVD), cancer (Basen-Engquist & Chang, 

2011), renal problems (Silva Junior et al., 2017) and dyslipidaemia (Klop et al., 2013). The 

burden of obesity is largely driven by nutritional transition (Popkin et al., 2012:7) and 

urbanization (Ford et al., 2017:149; Malik et al., 2013:14), attributed to consummation of 

processed, fasts foods, in neglect of traditional food rich in fibre with low caloric and rich 

nutritional content; and lack of physical activity (World Health Organization, 2016b; Scott et al., 

2012:11; Balakumara et al., 2016:603; Ford et al., 2017;149). Over the years, efforts being made 

to curb the rising menace of obesity seem to have been futile obviously by the increasing reports 

of obesity especially in countries with low or middle socio-demographic index (Afshin et al., 

2017:13). Generally, overweight and obesity is greatly increasing among every individual both 

children and adults, however, females tend to be more obese than males among adults (Ali & 

Crowther, 2009:83; Afshin et al., 2017;16). 
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Commercial drivers are particularly at increased risk of obesity because of the high rate of 

unhealthy lifestyle behaviour and dietary practices (Sieber et al., 2014:623; Hirata et al., 2012). 

Also, prolonged exposure to work-related stress has been identified as another contributing 

factor to the obesity burden found among commercial drivers (Pop et al., 2015:31). Obesity 

among commercial drivers is associated with several co-morbidities, musculoskeletal problems, 

sleep apnea, increased risk of accidents, accident or disease related injuries and mortality 

(Marcinkiewicz & Szosland, 2010:177; Hirata et al., 2012; Anderson et al., 2012; Zhu et al., 

2006:737; Abu Dabrh et al., 2014; Thiese et al., 2015:662; Mozafari et al., 2015:432; Rice & 

Zhu, 2013). Although obesity has been extensively studied, much of the research has focused on 

other population groups. Contrastingly, obesity among commercial drivers has been reported in 

several countries (Udayar et al., 2015; Montazerifar et al., 2016; Elshatarat & Burgel, 2016; 

Thiese et al., 2015; Sieber et al., 2014). 

Commercial drivers do exhibit a high rate of obesity, even when compared with their colleagues 

in the same working environment. In a Pakistan study, commercial drivers and conductors (who 

are known to more active) both exhibited a high rate of obesity prevalence however; commercial 

drivers had a higher body mass index 65.5% compared to 32.4% among conductors. Correlating 

obesity with waist circumference the prevalence of obesity was higher among commercial 

drivers (43.7%) than the conductors (18.9%). Likewise, for waist to hip ratio (WHR>1)  which 

was 18.8% and 2.0% among commercial drivers and conductors respectively (Aslam M. et al., 

2015:861). Similarly, Joshi et al. (2013) reported a relatively high prevalence of overweight, 

obesity and central obesity among commercial drivers (43.3%, 22.2%, 23.8%) as compared with 

conductors (28.1%, 16.25,18.1%) in Belgaum, India. Crizzle et al. (2017) also reviewed that 

most drivers are obese. These are expressive of the burden of obesity and its complications 

among commercial drivers, even though these are in countries reported to have high rates of 

obesity as compared to global prevalence (Ng et al., 2014a: 772). However, overweight and 

obesity, not a rare problem in the general population of South Africa, is never reported regarding 

commercial drivers.  
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2.5.1.1 Measures of Obesity  

Body mass index (BMI) is commonly used to define total obesity in clinical practice, academic 

research, and public health perspective (Wu et al., 2014:100). BMI is not an accurate measure of 

obesity, especially relating to fat distribution (Burkhauser & Cawley, 2008; Pi-Sunyer, 2013). 

Notwithstanding the disadvantages of BMI in distinguishing between fat mass and fat-free mass, 

it has been widely used to screen for health risks in populations because it is inexpensive, non-

invasive and suitable for large-scale surveys (Goon et al., 2017:578). However, scholars 

proposed different measurements for obesity based on the region of the body where the fat is 

accumulated; which BMI could not measure. Hence studies began to incorporate the measures 

such as neck circumference (Aswathappa et al., 2014; Aswathappa et al., 2013), waist 

circumference (Pouliot et al., 1994), waist to hip ratio, and waist to height (Ashwell et al., 2012; 

Ashwell & Gibson, 2016; Ashwell & Gibson, 2014). 

Waist circumference a measure of central obesity cut off point was established by international 

Diabetes Foundation, IDF as ≥94 cm  and ≥80 cm for Africans, though waist circumference 

according to NCEP-ATP III gave a larger cut-off, regardless of ethnicity being ≥120 cm for men 

and ≥88cm. Neck circumference was also added as a parameter for measurement of obesity. This 

is a very simple method of determining obesity. These measures of abdominal obesity are better 

predictors of cardio-metabolic risk factors (Ware et al., 2014:900; Liang et al., 2013:e145). Some 

other sophisticated measures of obesity are underwater weighing for body composition, magnetic 

resonance imaging (MRI), computerized tomography (CT), dual-energy x-ray absorptiometry 

(DEXA), bioelectric impedance analysis (BIA) and air displacement plethysmography (ADP) for 

anatomical distribution. Prospective dietary records, a measure of energy consumed and energy 

can also be measured (WHO, 2000:7).  

 

2.5.1.2 The global prevalence of obesity  

According to the World Health Organization (2017d), in 2016, more than 1.9 billion adults were 

overweight and obese, out of which over 650 million were obese. Recently, more than one in two 

adults are obese, contrary to the one in five that was reported in 2015 by the Organisation for 

Economic Co-operation and Development (OECD) countries (Organisation for Economic Co-

operation and Development, 2017). The prevalence of obesity varies between countries and 
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regions within countries. Quite a lot of countries are suffering from the problem of obesity with a 

global estimation of over 300 million people suffering from obesity, (World Health 

Organization, 2017). In the GBD 2015 study, a global estimate of over 107 million children and 

about 604 million adults were reported as obese (Afshin et al., 2017:13). Countries with the 

highest rate of adult obesity were the United States and China (Afshin et al., 2017:19; Finucane, 

2011). In 2015, it also accounted for the mortality of four million (Afshin et al., 2017:22). 

 

2.5.1.3 Obesity in Low and Middle Income Countries 

Overweight and obesity have been concentrated in developing countries, mostly among 

underprivileged persons, urban areas and in females. This condition is not increasing without  

diseases being attributable to it (Ellulu et al., 2014). Ellulu et al. (2014), reported that 44% of 

diabetes mellitus is attributable to obesity in these countries. Its prevalence in LMICs where it 

was increasing was estimated to be 36.9% in men and 38% in women. Obesity is increasing and 

spreading its roots throughout the world (Ford et al., 2017:146). Countries such as India, Nepal 

and Bangladesh, which were previously battling with the problem of under-nutrition, are now 

experiencing a dramatic increase in the prevalence of obesity. Obesity is also increasing in Sub-

Saharan African countries (Ajayi et al., 2016). In SSA, overweight and obesity is prevalent 

throughout the five regions, and increasing. According to Agyemang et al. (2015) the five 

countries with the highest prevalence of obesity in  SSA are the Seychelles (64 %), Mauritius 

(44.8 %), Cameroon (43.9 %), Botswana (41.6 %), and South Africa (41 %).  While some parts 

like Uganda, Zambia and a part of Nigeria have a relatively low prevalence of obesity (Kengne 

et al., 2013:981),  However the number of countries with high prevalence rate surpasses those 

with low prevalence, it was predicted that increased BMI in Africa and South Asia will later 

outrun the prevalence of those in the developed countries (Bhurosy & Jeewon, 2014) 

There are quite a lot of factors that increase the body mass index in Africa. (Agyemang et al. 

(2015); Kruger et al. (2007:493), spelt out the risk factors for obesity as socio-demographic 

status (the female gender often has higher rates of obesity than the male gender). Marital status 

also increases the likelihood of being obese, especially among the parous female. Also, 

socioeconomic status applies (Alaba & Chola, 2014:3400), whereby wealth increases the rate of 

obesity in some parts, whereas by contrast, in some parts, the poor had greater prevalence of 
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obesity. Education accounts for increase obesity rate among persons with a low level of 

education. Furthermore, body perception increases body weight, and this is dependent on 

individual cultures, some cultures perceiving being overweight as a sign of beauty and wealth, 

while seeing  normal stature as a sign of being unhealthy. Lifestyle factors contribute immensely 

to the increasing burden of overweight and obesity. The habits of smoking, high alcohol 

consumption, low physical activity level, and unhealthy food consumption lacking adequate 

nutrients and vitamins; all have a positive association towards being overweight or obese. 

Another factor is a lack of sleep, a lack of rest and unhealthy eating patterns such as consumption 

of heavy meals or low nutrient meals (Chaput et al., 2011:1294).  

 

2.5.1.4 Obesity in South Africa 

Obesity is the sixth risk factor for the global burden of disease and mortality and the third risk 

factor in Southern Africa (Lim et al., 2012). South Africa is one of the countries with a high 

prevalence of obesity (Shukla et al., 2014). Also in Sub-Saharan Africa, SA has the highest 

prevalence of obesity with 42% prevalence rate among women (Ng et al., 2014a; Peer et al., 

2014a). In the Demographic and Health Survey conducted in 1998, 29.2% men and 56.6% 

women were overweight or obese (Puoane et al., 2002) and the National Department of Health 

(NDoH) et al. (2017) reported a 68% and 31% increase in the prevalence of overweight or 

obesity among women and men, respectively. With the high prevalence of obesity already 

recorded  in south Africa, prevalence continued to increase (Cois & Day, 2015:46; Shisana., 

2013:135). Prevalence of obesity by race was found to be higher among the black population 

than among other races in south Africa (Kruger et al., 2007). This is pronounced among black 

women and among  white men (National Department of Health (NDoH) et al., 2017). 

Population-based studies have shown that obesity is a significant health problem in South Africa 

evident by its reported prevalence. In the Eastern Cape Province there is a total  prevalence of 

70.0%; overweight (24.0%) and obesity (46.0%) was reported (Owolabi et al., 2017a). In the 

Free State, (Prinsloo et al., 2011), reported 76.3% overweight and obesity  

The trend towards a high calorie diet and physical inactivity among South Africans is the cause 

of the burden of obesity in the country (Kruger et al., 2007:493). These have resulted in the 

neglect of traditionally healthy diets towards the adoption of processed, unhealthy, readily 
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available foods and beverages with high calorie levels and less nutritional content combined with 

a lack of physical activity (World Health Organization, 2016b; Scott et al., 2012; Balakumara et 

al., 2016; Ford et al., 2017). Socio-economic circumstances after the post-apartheid transition 

(1994) have changed drastically and rapidly, and with it, the living conditions of the South 

African population. These changes included nutrition and physical activity which are the leading 

predictors of obesity in the country (Cois et al., 2015:46). Obesity has increased dramatically 

over the last decade in the South African population. 

 

2.5.2 HYPERTENSION 

Hypertension is one of the major risks for CVDs as it relates to all cardiovascular diseases. This 

becomes a risk as soon as blood pressure exceeds normal blood pressure levels (Forouzanfar et 

al., 2017). Hypertension is a leading modifiable risk factor for cardiovascular diseases and an 

independent risk factor for morbidity and mortality; which often go unnoticed as a result of its 

asymptomatic nature (Echouffo-Tcheugui et al., 2015:751; Roth et al., 2015b; Tibazarwa & 

Damasceno, 2014:530). It is also the leading risk factor for the Global Burden of Diseases 

(GBD) and a 7.0% cause of global disability-adjusted life year (DALYS) (Lim et al., 

2012:2224); accounting for 9 million annual deaths in the world (Lim et al., 2012). Globally, 

there is an increasing prevalence of hypertension, even in economically disadvantaged countries 

(Van de Vijver et al., 2013). In 2000, the global estimate of people with hypertension was 972 

million (26.4%), with majority 639 million from developing countries (Kearney et al., 2005). In 

2015, about 900 million adults were diagnosed with high blood pressure (Huffman & Lloyd-

Jones, 2017).  

Hypertension is the one established causal factor for CVDs (Kaplan et al., 2010; Giles, 2006; 

Giles et al., 2009:611), especially high systolic blood pressure (Mourad, 2008). It is associated 

with all other cardio-metabolic risk factors like obesity, dyslipidemia (Neves et al., 2013). 

Hypertension also has a relationship with diabetes as they share a common mechanism and risk 

factors with diabetes, however the link is not clear, but it is paramount to treat the disease 

conditions simultaneously (Cheung & Li, 2012:163; Wise, 2015; Dokken, 2008). There is almost 

a 60% risk of developing diabetes among individuals with hypertension (Wise, 2015). It could 

also worsen diabetes condition in already-diagnosed persons. As such, there was a controversy 
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about the targeted control normal blood pressure level for individuals with diabetes which is 

<130/80mmHg (Bangalore et al., 2011:2806). However, according to the statement by the 

American Society for Hypertension (ASH) and the International society of Hypertension (ISH), 

this guideline has not been proved to be beneficial (Weber et al., 2014:15). (Prospective Studies 

Collaboration, 2009) reported that, hypertension is one of the factors that accounted for a strong 

correlation of high body mass index with ischaemic heart disease. 

 

2.5.2.1 Hypertension in Low and Middle Income Countries 

Until recent times hypertension was regarded as a disease of the affluent countries in the world 

(Cappuccio & Miller, 2016:300). There is an increasing prevalence of hypertension in LMICs, 

ranging from 19.2%-54.9% in selected LMICs (Irazola et al., 2016:54; Sarki et al., 2015). Most 

of the morbidity and mortality in LMICs is related to hypertension. The majority of individuals 

with hypertension in LMICs remain undiagnosed and poorly controlled, probably as a result of 

the non-availability of health awareness programmes, particularly in rural settings (Lemogoum, 

2014:555; Dewhurst & Walker, 2016:221). 

Ataklte et al. (2014:291), reported a pooled prevalence of hypertension ranging from 7% to 56% 

in Sub-Saharan African countries. Not considering the risk and consequences of this disease 

there was a low level of awareness, treatment and control levels especially in SSA  (Ataklte et 

al., 2014:295). Also, an estimated prevalence of hypertension was reported to be 125.5 million 

people are expected to be diagnosed with hypertension by 2025 (Ogah & Rayner, 2013). The 

prevalence of hypertension in SSA is projected to increase to 216.8 million cases by 2030 

(Adeloye & Basquill, 2014). 

 

2.5.2.2 Hypertension in Sub-Sahara Africa 

In SSA, high blood pressure increases yearly, affecting most countries. Although the rise in 

hypertension differs from country to country, based on location, occupation and urbanization 

(Guwatudde et al., 2015:1215). This also reflects the level of awareness or diagnosis in the 

population. People often do not realise their blood pressure status early enough because of the 

asymptomatic nature of hypertension (Bell et al., 2015). Hypertension related disease among the 

SSA population includes ischaemic heart diseases, stroke and heart failure, chronic kidney 
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diseases (CKD), vascular dementia (Echouffo-Tcheugui et al., 2015; Owolabi et al., 2015; 

Adeloye, 2014; Mensah, 2008). The increasing prevalence of hypertension and its complications 

in SSA, has been attributed to the individual’s carelessness and negligence (Kayima et al., 

2013:60), the urbanization and population growth in Africa (World Health Organization, 2013b), 

and ageing (Dewhurst et al. 2016:221). An extreme rate of unawareness and undiagnosed 

hypertension aggravates the risk of various cardiovascular diseases which are life threatening, 

like myocardial infarction, renal failure, stroke; among many others (Guwatudde et al., 

2015:1215; Ogah et al., 2013).  

 

2.5.2.3 The Burden of Hypertension in South Africa 

South Africa is not exempted from the growing burden of hypertension and its complications 

(Hasumi & Jacobsen, 2012). It is the leading risk of strokes and heart attacks (Norman et al., 

2007b). More than 6.2 million South Africans are hypertensive with about 53 men and 78 

women dying daily from the effects of hypertension; with a high likelihood of a future increase 

as the population ages (Rayner, 2013). Hypertension in South Africa is reportedly increasing. 

Prevalence increased dramatically from the 1998 South Africa Demographic Health Survey 

(SADHS), 21% to 77.3% in 2008 (Steyn et al., 2001; Peltzer et al., 2013). Moreover, 

hypertension within the country continues to increase even in the rural areas (Ntuli et al., 2015). 

In a study conducted among low to middle income countries, South Africa had the highest 

prevalence of hypertension which was 54.9% (Irazola et al., 2016:53), with variations across 

provinces and regions. In the Eastern Cape Province, there were documented research records of 

46% pre-hypertension and hypertension levels (Nkeh-Chungag et al., 2015:908) and 49.2% 

(Owolabi et al., 2017d) among adults. Lamentably, while the prevalence of hypertension keeps 

increasing, the awareness level is low (Rayner, 2010). Several factors are responsible for this; 

such as epidemiological transitioning, resulting from ageing and urbanization (Ngo et al., 

2014:841), unhealthy dietary practices, sedentary lifestyles, stressful activities (Jiang et al., 

2016:2396; Hall et al., 2015), and obesity (Jiang et al., 2016:2396), education, and family 

history, especially in South Africa (Steyn et al., 2008). Hence, there is an increase burden of 

hypertension in SA with varying factors. 
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2.5.2.4 Hypertension among commercial drivers  

Several studies have reported a high prevalence of hypertension among commercial drivers 

(Nasri & Moazenzadeh, 2006; Kurosaka et al., 2000; Nayak et al., 2014). Nayak et al. 

(2014;121), found a prevalence rate of hypertension among drivers was 46% compared to the 

non-driver workers which was 18%; Shin et al. (2013:37)’s study reported that 53.3% 

commercial drivers were diagnosed with high blood pressure while two separate groups, group A 

and B had a prevalence of 17.6% and 19.7% respectively in Korea. There are few or scarcely 

documented prevalence rates of hypertension among commercial drivers in Africa, with evidence 

of high prevalence ranging from a 9%-33.5% prevalence rate of hypertension in Nigeria (Tobin 

et al., 2013; Erhiano et al., 2015; Olusegun et al., 2016) and even higher among some drivers in 

different parts of the world. Also, among drivers, hypertension is one of the risk factors for 

cardiovascular disease (Hirata et al., 2012). Their study reported that over one third of the 

participants have hypertension. In India, 41.9% and 41.3% of commercial drivers were 

diagnosed with pre-hypertension and hypertension respectively, coupled with a low awareness 

rate, treatment and control (Lakshman et al., 2014). Reports of an exceptionally high prevalence 

of hypertension were also documented among commercial drivers in Hong Kong, Taiwan and 

Korea which were to be 57%, 56% and 53.3 % respectively (Siu et al., 2012:60; Wang & Lin, 

2001:262; Shin et al., 2013;37). Commercial drivers in both developing and non-developing 

countries have a high prevalence of hypertension (Wang et al., 2001; Sangaleti et al., 

2014:1066). Prevalence in other studies was ere16%  and 14.2% (Satheesh et al., 2013; Udayar 

et al., 2015) in India and 42.9% and 16.4% in Iran (Saberi et al., 2011; Izadi et al., 2013). 

Supporting large numbers of family members, and diets especially meals at restaurants with high 

levels of fats and salts, were factors that increased the risk of hypertension (Lakshman et al., 

2014). Also, age, smoking, family history, total and abdominal obesity, lipid disorders and 

duration of driving, in terms of experience or years all contribute to the odds of being 

hypertensive (Olusegun et al., 2016; Tobin et al., 2013). Although several studies have been 

conducted on the prevalence of hypertension in the general population in South Africa, and 

among commercial taxi drivers in other countries, scant information exist on hypertension 

among commercial drivers in South Africa. 
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2.5.3 SMOKING 

Smoking is a social health problem among adults. Smoking is one of the leading causes of 

diseases and mortality (World Health Organization, 2008) and it is also increased from being the 

third risk factor to the second leading cause of the global disease burden (Lim et al., 2012;2224; 

Forouzanfar et al., 2015). Globally, in 2012 and 2015, there were substantial decreases in the 

prevalence rate of smoking from the reported 1990 prevalence rates, yet the numbers of daily 

smokers increases daily (Ng et al., 2014b:168; Reitsma et al., 2017:1901). However, the decrease 

prevalence is not homogenous that is it is not evenly reported. 

Smoking contributes to diseases and deaths. A lot of diseases are caused or aggravated due to 

smoking such as tuberculosis, cancers and CVDs (Ezzati & Riboli 2013). According to 

Forouzanfar et al. (2015:2299), death attributed to smoking increased to 5.8 million in 2013. 

Global mortality due to tobacco this may increase to 10 million deaths by 2030 with an increase 

in the rate of tobacco use as estimated by (World Health Organization, 1999b). Also, according 

to the World Health Organization (2008) report, 5.4 million people die per annum as a result of 

tobacco use which is projected to increase by 2030 to 8 million deaths per year especially in 

developing countries. Smoking accounted for 11.5% of global deaths, the majority of these 

deaths occurred in USA, China, Russia and India. It was ranked the fifth leading risk factor by 

DALYs (Reitsma et al., 2017:1885). Globally there have been reports of uneven decreased 

prevalence of smoking across countries whereas countries such as Congo, Azerbaijan for men 

and Kuwait and Timor-Leste for women still recorded annual increases of smoking prevalence 

(Reitsma et al., 2017). 

In Sub-Saharan Africa, Southern Africa has the highest smoking rate (Van de Vijver et al., 

2013). Smoking in South Africa is more prominent in the urban areas than the rural areas (Van 

de Vijver et al., 2013). 81.4% of smokers observed signs of the negative health impact of 

smoking (Reddy et al., 2015) In South Africa, a large percent of the population use tobacco, 

more common among males than females (Reddy et al., 2015). It could also be recalled that 

smoking accounted for 8%-9% of deaths and 3.7%-4.3% DALYs in 2000 (Groenewald et al., 

2007). While action has been employed to curtail the habit and prevalence of smoking, majority 

of South Africans have adopted the cheap alternative to manufactured cigarette termed ‘roll-
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your-own’ cigarettes, which ironically, of its own accord is increasing the prevalence of smoking 

(Ayo-Yusuf & Olutola, 2013). Also, the prevalence of smoking was reported to be 20.8% while 

the majority presented themselves as daily smokers (Shisana et al., 2013:96), while  Reddy et al. 

(2015) reported a 17.6% prevalence of men smoking in their study with a four times higher rate 

of smoking among men than in women, a likelihood that has increased from the previous three 

times higher rate among men than women. The implication is that prevalence may decrease but 

the number of smokers is increasing. 

The Western Cape (32.9%), the Northern Cape (31.2%) and the Free State (27.4%) were the 

provinces with a higher prevalence of smoking. Notwithstanding that, the exposure rate to 

smoking is high in the Eastern Cape Province, amidst the high prevalence rate.(Owolabi et al., 

2017e) reported 15% current smokers among adults with 39.5% secondary smoking rate. Among 

higher learners in the Eastern Cape 26% were smokers (Awotedu et al., 2006). This presents the 

burden and an increased probability of dire consequences of smoking among active and passive 

smokers.  

 

2.5.3.1 Smoking as a cardio-metabolic risk factor 

The use of tobacco shortens the life of the user. Studies have it that smokers die young on 

average of 8 to 10 years younger than others, as smoking, as a risk factor that causes mortality 

due to cardiovascular diseases and diabetes (Chang, 2012:401). According to the 2014 Surgeon 

General’s Report on smoking and health, smoking causes cardiovascular disease in such a way 

that the cells lining the blood vessels become inflamed and swollen, narrowing down the blood 

vessels. This is caused by the chemicals (tar and nicotine) in cigarette smoke. The action plan of 

a 30% relative reduction has been proposed by the WHO to combat the indiscriminate use of 

tobacco (World Health Assembly WHA, 2013:22). 

Smoking is a risk factor for CVD and diabetes mellitus that is associated with insulin resistance, 

inflammation and dyslipideamia. This increases the risk of diabetes and its complications 

(Chang, 2012:399). Although the way that smoking leads to diabetes is not quite understood, it 

does have a harmful effect causing an increased risk of diabetes and complicates the disease. It 

also aggravates glucose homeostasis (Chang, 2012:399). Further reporting that smoking 
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increases the rate of stroke, especially in individuals with diabetes. In like manner, it increases 

blood pressure (Talukder et al., 2011:H391). The effect of smoking increases as the number of 

cigarettes increases per day. Smoking increases body fat distribution which can also predisposes 

the metabolic syndrome (Chiolero et al., 2008:805; Matsushita et al., 2011:649). 

Cho et al. (2009), in their prospective study described smoking as an independent factor for the 

development of diabetes. Relatively, smoking increase the person’s susceptibility to developing 

T2DM (Maddatu et al., 2017). Quitting smoking also increases the risk of developing Type 2 

diabetes mellitus.This is related to the weight gain experienced after the cessation of smoking 

(Maddatu et al., 2017:102). The severity of diabetes development is based on how heavily an 

individual smokes. Also, increased insulin resistance and inflammation links smoking with the 

development of diabetes (Chang, 2012; Chiolero et al., 2008:806) The effect of nicotine is the 

major factor linking with other social factors, which causes the development of diabetes mellitus. 

It acts on insulin secretion and action, to develop DM (Xie et al., 2009:784; Bergman et al., 

2012:3165). 

Smoking cessation initiates the development of obesity over a certain period, which with lifestyle 

modification, can possibly reduce diabetes (de Munter et al., 2015). However, many find it 

difficult to quit smoking. Heavy smoking has been found to increase abdominal obesity, 

evidenced by increased waist circumference (Morris et al., 2015). Among individuals with 

previous type 2 diabetes mellitus, smoking was found to be associated with more abdominal 

obesity in current smokers than in non-smokers and also in heavy smokers than in light smokers 

(Yun et al., 2012:319). The nicotine found in the cigarettes acts as an appetite suppressant. 

Therefore, it can be deduced that smoking increases the occurrence of more abdominal obesity 

than total obesity. 

 

2.5.4 ALCOHOL  

Alcohol is also a social and medical problem. It increases the chances of disease and aggravates 

existing health problems (World Health Organization, 2014c). It affects both the young and 

adults in developing countries, causing about 2.5 million annual deaths and diseases like cancer, 

cardiovascular diseases, liver cirrhosis and injuries (National Council on Alcoholism and Drug 
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Dependence, 2011). Alcohol was quoted as the sixth major risk factor for global burden of 

diseases in 2013, and it accounted for about 2.8million global deaths (Forouzanfar et al., 2015). 

Alcohol consumption serves as a component cause for various chronic diseases and resultant 

deterioration. 

South Africa holds the leading rank for alcohol use in Africa (Peer, 2009). Alcohol intake is a 

social aspect of various economic groups in South Africa. It is a source of pleasure and 

recreation. South Africans have an acceptable abstinence level, however the percentage of 

alcohol consumers who have an indiscriminate drinking habit is increasing (Peltzer et al., 2011; 

Peer et al., 2014b; Peltzer & Ramlagan, 2009). South Africa is considered a hard-drinking 

country (World Health Organization, 2014c; Owolabi et al., 2017c; Owolabi et al., 2017e). The 

enormous burden of alcohol use goes with  financial implication in South Africa (Matzopoulos et 

al., 2014; Seggie, 2012). Alcohol use is a major cause of CVD and CVD related mortality (Zatu 

et al., 2016). In South Africa, alcohol use and tobacco smoking are among the leading risk 

factors and are attributable to DALYs (Norman et al., 2007a). South Africa is also experiencing a 

rise in the burden of road traffic crashes and this has been highlighted as impeding socio-

economic development in the country and also impacts on the wellbeing of the populace (Wheel 

24, 2017; Taylor, 2016). 

Alcohol consumption has both social and health consequences for individuals whereby relatives 

and the public partakes of it. Alcohol use has been reported as one of the risk factors of 

communicable diseases (infectious diseases) (Rehm et al., 2010; Samokhvalov et al., 2010b),  

non-communicable diseases (Parry et al., 2011) and injuries (Zhao et al., 2015; Cherpitel et al., 

2015). Excessive alcohol use could also be a cause of respiratory depression and death (Agarwal, 

2002). Although moderate alcohol intake was reported to have some cardiovascular health 

benefits (O’Keefe et al., 2007), the majority consume it excessively. Nonetheless, the negative 

implications of alcohol use override its benefits.  

 

2.5.4.1 Prevalence of substance use (alcohol and smoking) among commercial drivers 

Probably because of stress and other factors, commercial drivers indulge in substance abuse 

(alcohol and smoking). The prevalence of substance abuse (alcohol and smoking) is high among 

commercial drivers, with variations in its level and effects in different countries. The self-
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reported prevalence rates of smoking among commercial drivers in Nigeria were as follows 32%, 

25.8% and 39.4% (Ozoh et al., 2014; Adekoya  et al., 2011:870; Fasasi et al., 2014); Brazil  

(29%) (Sangaleti et al., 2014:1063), Colombia (20.3%) (Useche et al., 2017); while Bangladesh 

drivers had an exceptionally high prevalence rate of 93% (Goon & Bipasha, 2014b). Likewise, 

the prevalence of alcohol use in Nigeria is high (93.7%) (Akpan &Ikorok (2014), and 84.5% 

(Bello et al., 2011). In Colombia, 27.9%  of the commercial drivers reported using  alcohol 

(Useche et al., 2017) while 66.8% use alcohol in Brazil (Sangaleti et al., 2014). Abiona et al. 

(2006), further analysed the pattern of alcohol consumption in their study as heavy drinkers, 

moderate drinkers and mild or occasional drinkers (47%, 15.3% and 37.7%) respectively out of a 

total prevalence rate of 67.2% alcohol users.  

Bello et al. (2011); Akpan et al. (2014), stated that young age, environment (such as the use by 

family and friends), sale of alcohol around the workplace, and years of driving, influence the use 

of alcohol and probably other substances. In an attempt to reduce or minimise the involved job 

strain, stress and frustrations, some of the commercial drivers resorted to using psychoactive 

drugs such as alcohol and cigarettes (Makanjuola et al., 2014; Abiona et al., 2006; Useche et al., 

2017). There is an anticipated benefit of smoking being the relief of stress, and keeping alert and 

awake for several hours at a time. Unknown to these drivers, the use of such psychoactive 

substances impair their driving performance, their problem solving skills as well as their sense of 

judgement in the face of an unexpected incident, thus contributing to crashes (Adekoya  et al., 

2011; Zhao et al., 2014a). The use of alcohol and other psychoactive substances has also been 

implicated as a driving force for the increasing burden of road traffic crashes. Although the 

literature is replete with studies on the prevalence and pattern of psychoactive substance use 

among drivers in Africa; Nigeria (Makanjuola et al., 2014; Adekoya  et al., 2011; Bello et al., 

2011), Iran (Heydari et al., 2016); Ghana (Asiamah et al., 2002), There are hardly any studies on 

South African commercial taxi drivers, which is surprising when one considers the high 

prevalence of alcohol, cigarettes and other substance abuse in South Africa.  
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2.5.5 PHYSICAL INACTIVITY 

Physical inactivity is simply a lack of exercise or being insufficiently physically active. It can 

also be defined as the inability to meet required physical activity recommendations 

(O'Donovan et al., 2010:574). Physical activity is an exercise or bodily movement produced 

by skeletal muscles that requires energy expenditure. Physical inactivity globally (Lim et al., 

2012) is the fourth highest risk factor leading to chronic diseases and mortality. According to 

the WHO guideline healthy adults should have at least 150  minutes of moderate-intensity 

aerobic physical activity throughout the week or do at least 75  minutes of vigorous-intensity 

aerobic physical activity throughout the week or an equivalent combination of moderate and 

vigorous-intensity activity (World Health Organization, 2010). In addition, adults with disease 

conditions who have rightly met the standard physical activity recommendation may also 

increase to 300 min or more of moderate-intensity aerobic activity each week, or 150 min or 

more of vigorous-intensity aerobic activity each week, or equivalent combinations of 

moderate and vigorous-intensity aerobic activities, which may be applicable to adults with an 

increased risk of cardiovascular disease or type 2 diabetes (O'Donovan et al., 2010:575). 

 

2.5.5.1 Burden of physical inactivity  

The rising physical inactivity levels worldwide have the dangerous implication of increasing 

non- communicable disease among the general population (World Health Organization, 2010). 

Guthold et al. (2008), found a prevalence range of physical inactivity among countries to be from 

1.6% to 51.7% in 2007. According to Dumith et al. (2011:26), crude prevalence of physical 

inactivity was 21.4%  which implies that one in five adults are physically inactive. Hallal et al. 

(2012), indicated that 31.1% of the world population groups are physically inactive. Physical 

inactivity is less prevalent in the developing countries and more prevalent in developed country 

and among the affluent (Dumith et al., 2011:25). Also, there is a disparity in the prevalence 

within the developed countries as opposed to developing countries. For instance, prevalence of 

physical inactivity is was 27.5% in Africa, 43.3% in America, 43.2% in theEastern 

Mediterranean, 34.8% in Europe 33.7% in theWestern Pacific while it is was low in southern 

Asia (17%) (Hallal et al., 2012:248). Physical inactivity caused approximately  cause 27% 

diabetes and 30% ischemic heart disease burden (World Health Organization, 2010). Physical 
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inactivity has an adverse effect on health; it increases and worsens the occurrence of NCDSs. 

Lee et al. (2012:225), highlighted that physical inactivity accounts for 6%-10% of the disease 

burden for coronary heart disease, diabetes, cancers and 9% of premature death globally, while it 

also decreases quality of life. (Lee et al., 2012). About 3.2million death per year 2.8% of DALYs 

was recorded in 2010 as a result of physical inactivity (World Health Organisation, 2017; Lim et 

al., 2012:2235). It was observed that women are more physically inactive than men (Guthold et 

al., 2008:488; Hallal et al., 2012:247). A targeted 10% reduction by 2025 has been planned by 

WHO (World Health Organisation, 2017), this could avert 533000 deaths while 25% reduction 

could avert over 1.3 million deaths (Lee et al., 2012). This suggests that physical activity is an 

essential part of healthy living. Hence, it has a contributory role in the prevention and 

management of non-communicable diseases and the mortality attributable to them (Durstine et 

al., 2013). It is an act that boosts cardiovascular health which in turn, reduces the chances of 

developing cardiovascular disease. Physical activity is evident in lowering the risk of 

cardiovascular diseases by 20-30%, especially leisure time physical activities (Li & Siegrist, 

2012). Agarwal (2012:543), affirms that it is the most convenient, the cheapest and the best 

protective way of life against disease. Physical inactivity also relates to the cost burden of 

chronic diseases, as one of the cogent modifiable risk factors (Pratt et al., 2014), its direct and 

indirect cost estimate was $67.5 billion globally (University of Sydney, 2016). 

 

2.5.5.2 Developing countries and physical inactivity 

In developing countries, the burden of physical inactivity is also increasing which contributes to 

the high rate of obesity and diseases (Bhurosy et al., 2014). Advances in technology and devices 

have reduced the amount of labour and total energy expended in implementing the activities of 

daily living. The result is reduction in activity levels (Hallal et al., 2012:247). Xu et al. (2014), 

reported in their study that in China an increase in the mortality rate attributed to the increased 

physical inactivity rate in the country. There was a 27.5% prevalence of physical inactivity in 

Africa (Hallal et al., 2012). In Africa, physical activity is also the fourth leading risk factor in the 

region (Lim et al., 2012:15). There are various factors leading to the increased rate of inactivity 

in developing countries. Koyanagi et al. (2017), highlighted some of the factors such as the 
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female gender, marital status, high level of education, wealth, sometimes unemployment, and 

some health conditions such as respiratory diseases and visual impairment. 

South Africans have been found to have a high rate of physical inactivity, which is ranked as the 

ninth risk factor for diseases and the twelfth risk factor for DALYs (Joubert et al., 2007) with a 

44.7% physical inactivity rate (Guthold et al., 2008). According to the South African National 

Health and Nutrition Examination Survey (SANHANES), 27.9% men and 45.2% of women are 

physically inactive (Shisana et al., 2013b:131).South Africa has one of the highest rates of 

physical inactivity in the African region (Guthold et al., 2008:489). In the Study of Global 

Ageing and Adult Health (SAGE) 2008, 55.0% of the participants reported no vigorous or 

moderated physical activity at work, 89.1% reported no vigorous or moderated physical activity 

during leisure and 57.5% did not walk or cycle, indicating a limited enthusiasm of people for 

physical activity (Peltzer & Phaswana-Mafuya, 2012). In the 2000 estimation of the burden of 

diseases by Joubert et al. (2007), physical inactivity in the country was associated with 30% of 

ischaemic heart disease, 27% of colon cancer, 22% of ischaemic stroke, 20% of type 2 diabetes, 

and 17% of breast cancer. It also accounted for deaths. With the resulting burden and 

complications due to insufficient physical activity, it is also exhibited among the younger age 

group (Mokabane et al., 2014; McVeigh & Meiring, 2014). 

 

2.5.5.3 Physical inactivity among commercial drivers 

Commercial drivers also present with high rates of physical inactivity; driving is a sedentary job 

(Varela-Mato et al., 2017). During work days, which comprises most hours and days of the week 

commercial drivers spend 97% of their daily time seated or being sedentary (Varela-Mato et al., 

2016). In a study in Brazil, the drivers presented with 72.8% physical inactivity rate (Sangaleti et 

al., 2014:1063). Also in Brazil, comparing drivers with postmen, Sena et al. (2008), found that 

80.8% (55.8% of the total are sedentary, 25.0% insufficiently). In Nigeria, 44.6% of commercial 

drivers reported being physically inactive (Odeyinka & Ajayi, 2017).Commercial drivers often 

show a reluctant attitude towards physical activity. Those with off breaks do not engage in any 

physical activity, while drivers generally perform less than the recommended physical activity 

level (Turner & Reed, 2011). Although physical activity enhances driving performance and 

safety, mostly, it is not practiced (Marmeleira et al., 2009). 
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2.5.5.4 Physical inactivity as a cardio-metabolic risk factor 

Physical inactivity is a predisposing factor for accumulation of body fat or weight gain. In a 

prospective study, Ekelund et al. (2011:832), suggested physical activity as an intervention for 

reducing central and total obesity, as insufficient physical activity predicts obesity among those 

with normal weight and  increases weight gain more among overweight and obese individuals. 

Being physically active is protective of cardio-metabolic health by lowering the body mass index 

(Braun et al., 2016). Knight (2012), maintained that physical inactivity increases the risk of 

coronary heart and cerebrovascular diseases, type 2 diabetes mellitus, and hypertension. Hunter  

et al. (2013:1336), pointed at physical inactivity as one of the four common risk factors for some 

NCDs. In a randomized control trial Flynn et al. (2009:1457) found that being physically active 

improves health management among patients with heart failure. Physical activity is effective in 

the primary and secondary prevention of cardiovascular diseases that is; it could prevent the 

likelihood of developing CVDs or it could slow down the progress of diseases (Alves et al., 

2016;Hamer et al., 2012) similarly, moderate to vigorous activity lowers the risk of myocardial 

infarction unlike low or no physical activity level or strenuous jobs which does not have any 

significance with lowering the condition (Held et al., 2012:463).  

In a prospective study by Hjerkind et al., (2017), a decrease in physical activity level increases 

the rate of obesity, which was significantly correlated with an increase in diabetes mellitus. In Al 

Tunaiji et al. (2014)’s systematic review, diabetes also was attributable to physical inactivity. 

Active exercise improves insulin action; this preventing the development of diabetes mellitus 

(Colberg et al., 2016:2066). 

 

2.5.5 METABOLIC SYNDROME 

Metabolic syndrome (METs) can be referred to as insulin resistance syndromes or syndrome X.  

It is defined as the clustering of three or more of these components, abdominal or central obesity, 

atherogenic dyslipidemia, high blood pressure, insulin resistance with or without glucose 

intolerance, pro-inflammatory state and pro-thrombic states, which are the major predictors of 

diabetes and cardiovascular diseases (Grundy et al., 2004; Beilby, 2004; Zubair et al., 2014; 

Wiley & Carrington, 2016; O’Neill & O’Driscoll, 2015). The complexity of the metabolic 

syndrome is due to two major strong linking factors; obesity and insulin resistance. Developing 
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these two conditions can lead to diabetes, hypertension, dyslipidemia, or microalbuminuria 

(Zubair et al., 2014).  

 

2.5.6.1 Diagnostic criteria for metabolic syndrome 

There were controversies in the diagnostic criteria of metabolic syndromes, based on different 

organizations, namely: World Health Organization (WHO), National Heart Lung Blood 

Institute/American Heart Association (NHLBI/AHA) and the International Diabetes Federation 

(IDF). The World Health Organization (1999a:33), defined the metabolic syndrome which was 

then opened for modification; as the presence of glucose intolerance, impaired glucose tolerance 

or diabetes mellitus and or insulin resistance with other two components. According to the IDF 

criteria, the metabolic syndrome is diagnosed as central obesity (≥ 94cm for men and ≥ 80cm for 

women) and any two components of METs. The National Cholesterol Education Program’s 

Adult Treatment Panel III (ATP III) defined its criteria for diagnosing metabolic syndrome as the 

presence of any three or more of the risk factors (Grundy et al., 2004:435). However, a 

consensus was reached as to the common diagnostic criteria for metabolic syndrome as the 

clustering of any three of these, without prioritizing any one component (Alberti et al., 

2009:1641). This is referred to as Joint Interim Statement (JIS) criteria. The different diagnostic 

criteria are indicated in Table 2.1 

Table 2.1: Diagnostic criteria for metabolic syndrome  
 Components  WHO   NCEP-ATPIII   IDF  JIS  

Blood pressure > 140/90 mmHg  

or HTN treatment 

> 130/85 

mmHg 

> 130/85 mmHg or 

HTN treatment 

> 130/85 mmHg or 

HTN treatment 

Anthropometrics WHR  

male > 0.9 

  female > 0.85  

and/or BMI > 30 kg/m2 

WC (cm) 

 male> 102 

female > 88  

WC (cm) 

male> 94 

female > 80 

WC (cm) 

male> 94 

female > 80 

Glucose *Diabetes Mellitus,IGT or 

Insulin Resistance 

FBG > 110 

mg/dL 

FBG > 100 mg/dL 

or DM history 

FBG > 100 mg/dL 

Triglyceride *> 150 mg/dL 

 

> 150 mg/dL > 150 mg/dL > 150 mg/dL 

Low HDL 

cholesterol (mg/dL) 

male < 35  

female < 39 

male < 40  

female < 50 

male < 40  

female < 50 

male < 40  

female < 50 

MET s Criterion DM, IGT or Insulin 

Resistance +2 other 

components 

3 or more 

components 

WC plus 2 

components 

3 or more 

components 

Impaired Glucose Tolerance (IGT) or Diabetes Mellitus (DM), HTN- Hypertension, Waist to Hip Ratio (WHT) 

Waist Circumference (WC), Body Mass Index (BMI), Metabolic syndrome (METs). * Glucose or triglycerides can 

be used interchangeably 
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2.5.6.2 Prevalence of metabolic syndrome in South Africa 

There is an increase in the prevalence and burden of METs in developing countries, especially in 

Africa (Misra & Khurana, 2008; Okafor, 2012; Batsis et al., 2007). This is increasing alongside 

the high prevalence of obesity. Notably, obesity and diabetes mellitus which has a strong bond 

with metabolic syndrome has become a burden in the developed countries, increasing their 

prospects of increases (Ellulu et al., 2014; Buowari, 2013:133). In South Africa, studies 

conducted across various population settings have shown a high prevalence of METs, ranging 

from 21.8% to as high as 55.4% (Erasmus et al., 2012; Owolabi et al., 2017b; Peer et al., 2015a; 

Motala et al., 2011). Several factors associated with the increasing burden of METs include age, 

gender, income, unemployment (Owolabi et al., 2017b; Peer et al., 2015a; Kaduka et al., 2012; 

Hajian-Tilaki et al., 2014), obesity, physical inactivity and other unhealthy lifestyle behaviours 

such as harmful alcohol use and smoking, which is linked to urbanization and globalisation (Peer 

et al., 2015b; Zhao et al., 2014b; Xi et al., 2013; Hajian-Tilaki et al., 2014). 

 

2.5.6.3 Prevalence of metabolic syndrome among commercial drivers 

Metabolic syndrome among commercial taxi drivers is a significant public health concern, 

considering its effect on the health of drivers and the entire public. Commercial drivers have a 

high prospect of developing the metabolic syndrome. For instance, Sieber et al. (2014) found 

62% of commercial drivers reported having two or more risk factors such as Hypertension, 

obesity, smoking, high cholesterol, physical inactivity, six or fewer hours of sleep daily. In a 

systematic review among commercial truck drivers, it was found that drivers have a high 

prevalence of risk factors of the metabolic syndrome which fell within the range of a 19–74% 

prevalence of abdominal obesity, overweight and obesity (23–53%) and (15–70%) respectively, 

hypertension (5–48%) dyslipidemia (7–46%) and prevalence of diabetes (1–22%) (Erin Mabry et 

al., 2016:413). The most prominent risk factor of METs among commercial drivers is abdominal 

obesity, one of the strongest risk factors of the metabolic syndrome (Erin Mabry et al., 

2016:420). 

Metabolic syndrome is prevalent among commercial drivers country-wide .However, such 

studies among commercial drivers are scarce in Africa. Among countries that have recorded the 
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prevalence of metabolic syndrome are Iran, USA, Hong Kong, Taiwan, Brazil and Korea. As 

documented in Iranian studies there is a high prevalence of the metabolic syndrome among 

commercial drivers. Ebrahimi et al. (2016), reported using three different criteria  according to 

ATP III, IDF,  and AHA, the prevalence rate of metabolic syndrome among the drivers was 

26.1%, 35.2% and 31.6% respectively. Mohebbi et al. (2010:37), who presented 32.4% 

commercial drivers with metabolic syndrome using ATP III criteria, indicated that overtime 

driving increases the odds of drivers developing metabolic syndrome. Also using ATP III, about 

thirty-six percent of commercial drivers were reported to have metabolic syndrome in Iran with 

abdominal obesity being the highest prevalence risk of METs (Saberi et al., 2011). In a larger 

population study using IDF criteria, Mohebbi et al. (2012) also reported a crude prevalence rate 

of 30.5% and an age adjusted rate of 32.4%. The prevalence rate of metabolic syndrome differs 

is based on different regions within a region. However, a high prevalence of the metabolic 

syndrome among commercial drivers in the country was ascertained, with no wide margins. 

Apparently, metabolic syndrome is high among commercial drivers in both the LMICs and in the 

HICs. Studies reported a prevalence rate of metabolic syndrome in Taiwan as 43.1% (Chen et al., 

2013), Hong Kong, 26.8% (Siu et al., 2012:62), UK, 34% (Varela-Mato et al., 2017), South 

Korea, 49.9% (Shin et al., 2013) and 29.9% in USA (BC Legal News, 2017) for HICs. In  

LMICs, Cavagioni et al. (2008), reported that 24% of commercial drivers in Brazil have 

metabolic syndrome,  also, there is a reported prevalence in Iran.  

The lifestyle pattern of commercial drivers is typically characterised by risk factors such as 

irregular sleeping patterns and hours, a sedentary lifestyle, unhealthy dietary practices as well as 

physical and mental stress. These put commercial drivers at a high-risk of cardio-metabolic 

disorders and METs. Some of the associated risk factors for METs among commercial drivers 

according to the literature were said to be obesity, smoking, age, diabetes, hypertension, driving 

experience and duration (Mansur et al., 2015; Saberi et al., 2011; Mohebbi et al., 2012). 

Abdominal obesity which is the most prioritized component of METs has also been shown to be 

high among commercial drivers (Shin et al., 2013; Sena et al., 2008; Montazerifar et al., 2016) 

and is the most common risk factor for METs (Erin Mabry et al., 2016; Mohebbi et al., 2012). 

Conversely, high triglyceride and low HDL-C levels were found to be the prominent risk factors 

for METs among commercial drivers (Saberi et al., 2011). Apart from an increased risk for 

chronic diseases, METs has also been documented as associated with sleep apnea; one of the 
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leading causes of road crashes (Mansur et al., 2015). However, while several studies on METs 

are conducted among various population groups in South Africa (Kruger & Nell, 2017; Saloojee et al., 

2016; Owolabi et al., 2017b; Motala et al., 2011; Muluvhu et al., 2014; De Lucia Rolfe et al., 

2015; Peer et al., 2015a), where none exist on commercial drivers; an economically important sub-group, 

providing a fundamental role in the transport industry by virtue of the services they provide. 

Seemingly, their physical biomarkers for health risk assessment have not been documented in 

South Africa as elsewhere. 

In summary, the burden of cardio-metabolic risk factors persist and keeps on increasing across 

various regions. Drivers in particular are at great risk as a result of the nature of their occupation, 

yet with limited time to access healthcare. A high prevalence of cardio-metabolic risk factors is 

found among commercial drivers. This poses significant threat on their health as well as that of 

the entire population, considering the significant role they play in the society.  
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 INTRODUCTION 

This chapter provides a perspective of the design and methodologies used for the study. This 

section describes the research setting, research design, population, sampling of the study. Also, 

the research instruments, validity and reliability, pilot study, data collection procedure, ethical 

considerations and analysis. 

 

3.2 DESIGN OF THE STUDY 

A cross-sectional study, quantitative, descriptive research approach was adopted to screen for 

cardio-metabolic risk factors among commercial drivers in Buffalo City Metropolitan 

Municipality (BCMM), East London, South Africa. 

 

3.3 SETTING OF THE STUDY  

This was a cross-sectional study involving 403 commercial taxi drivers selected across different 

taxi ranks in BCMM, Eastern Cape Province of South Africa. Buffalo City Metropolitan 

Municipality is one of the eight districts in the Eastern Cape Province. It is made up of some 

towns in the Eastern Cape which include East London, Bisho, King Williams Town and 

Mdanstane and it is largely populated (85.2%) by Black South Africans. The transport industry 

makes up 12% of its economic sector (Main, 2017). A taxi industry is the most readily available 

mode of transportation for the public, covering both short and long distance trips, through urban, 

rural and intercity journeys. The taxi rank is the station where taxis collect and drop passengers. 

It is situated at strategic centres, close to shops, offices and institutions in the city which are 

easily accessible to all. 

The taxi industry is a critical pillar of the South African public transport sector. Currently, the 

taxi industry is the most available mode of transport to the largest number of transport 

‘customers’ across a variety of income and need segments. As such, taxis carry 65% of the 2.5 

billion annual passenger trips in the urban environment and serve as the base-load public 
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transport carrier, both during peak and off-peak transport times. Presently, the taxi fleet consists 

of approximately 130 000 vehicles operating with legal transport permits. Approximately 95 000 

are used for short and medium distance trips in the urban environment, and the remainder for 

rural and inter-city transport. 

The five taxi associations (MELTA, ELTA, META, ELDISTA and UNCEDO) operating under 

the umbrella of SANTACO in BCMM were considered for the study at ten conveniently selected 

taxi ranks. The ten taxi ranks were Gillwell taxi rank, Shoprite taxi rank, Mdanstane local taxi 

rank, Highway mdanstane, Ok taxi rank, old boxers’ taxi rank, Vincent taxi rank, St. Johns taxi 

rank, Rhino taxi rank and Quigney taxi rank which are all in BCMM. 

 

3.4 TARGET POPULATION 

The target population for the study was minibus taxi drivers from the age of 20 years and older 

operating at the taxi ranks in Buffalo City Metropolitan Municipalities, East London and 

Mdanstane. 

 

3.4.1 Inclusion Criteria 

Participants were included in the study if they were commercial drivers, 20 years and above; a 

member of a recognized taxi association; worked for at least six months and had fasted eight 

hours prior to the day of data collection.  

 

3.4.2 Exclusion Criteria 

Participants were excluded from the study if they had less than six months experience as minibus 

taxi driver, if they were on any drugs that could cause weight gain e.g anti-retroviral, if ill or 

disabled in such a way that obtaining anthropometric measurements was difficult. 

 

3.5 SAMPLE AND SAMPLING TECHNIQUE 

A convenience sample of 403 drivers were included in the study. Numbers of registered vehicles 

were used to determine the number of minibus taxi drivers. According to the statistics retrieved 

from Eastern Cape Department of Transport, the numbers of registered commercial vehicles in 

East London, operating under East London district Taxi Association (ELDISTA) are 315 and 
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East London Taxi Association (ELTA) are 765, while the numbers of vehicle registered for 

Mdanstane includes, Mdantsane  East London Districts Taxi Association (MELTA) are 1514, 

Mdantsane East London Taxi association (META) 288 and Mdantsane UNCEDO service Taxi 

Association (UNCEDO) are 677; these totals up to 3,559 vehicles, making the numbers of 

vehicle drivers in East London and Mdantsane. The sample size for this study was based on the 

estimated number of drivers in the district. The estimated number of commercial taxi drivers was 

approximately 4000 (Eastern Cape Department of Transport).The appropriate sample size was 

determined using the Creative Research Systems sample size calculator (Creative Research 

Systems, 2015) at a confidence level of 95%. The required sample size was 351 participants. 

However, 403 drivers recruited from ten conveniently selected taxi ranks across the district were 

included in the study. All commercial taxi drivers who were available, willing and met the 

inclusion criteria were recruited into the study. This study was conducted in March-April, 2017.  

 

3.6 DATA COLLECTION INSTRUMENT 

An extract of the World Health Organisation STEPwise approach questionnaire was used for 

collecting demographic and socio-behavioural data (WHO, 2011b: 15)(ANNEXURE 1). It is the 

recommended framework by the World Health Organization for risk factors and non-

communicable diseases surveillance for its member countries. It has been used by various 

countries in all the regions of the world (WHO, 2015i). The questionnaire was adapted to suit the 

local context. 

The WHOSTEPwise instrument is made up of three models (Core, Expanded and Optional) and 

the three steps are: 

Step 1: This involves self-reported information. Close ended questions were asked in order to 

obtain information on socio-demographic data such as lifestyle behaviours, dietary pattern, 

smoking, alcohol use, physical activities and fruits and vegetable consumption. 

Step 2: This comprises objective reports obtained through physical and anthropometric 

measurements which were weight, height, hip circumference, waist circumference and blood 

pressure measurements. Derived measurements of obesity and abdominal obesity were 

calculated from the anthropometric measurements, these are body mass index, waist-to-hip ratio 

and waist-height-ratio. 
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Step 3: The third step involved objective information obtained through biochemical measure 

which is the fasting blood glucose. 

 

3.7 VALIDITY AND RELIABILITY 

The WHO STEPs tool used in the study is a validated and reliable research instrument used in 

different regions and countries (Virgin Island Ministry of Health and Social Development, 2010; 

Asgari, Mirzazadeh & Heidarian 2007; Riley, Guthold, Cowan, Savin, Bhatti, Armstrong, & 

Bonita, 2016), prepared to suit various settings. 

 

3.7.1 Selection and Training of Research Assistants 

The study involved ten research assistants. The research assistants were qualified nurses and 

students in health care related fields who were currently in the tertiary institutions and who could 

speak either Xhosa or Afrikaans. They were enlightened about the study and trained by the 

researcher and the supervisor (Prof DT Goon), a medical doctor and other experts in the field. 

The training was organised for the individual research assistant understanding of the 

questionnaires and enabling of accurate anthropometric, blood pressure and blood glucose 

measurements. Each person was allocated to a specific role to enhance consistency of the 

measurement and prevent role conflict. The research assistants were trained to work as a team. 

 

3.7.2 Pilot Study  

A pilot study was conducted prior to the main data collection. This was done in order to test the 

tool for logistical, administrative and measurement procedures on 20 commercial minibus drivers 

who were not a part of the main study. The pilot study also determined the effectiveness of the 

research assistants and the suitability of the instrument in the research settings. To validate the 

questions to meet the purpose of the study, it was reviewed and adjusted based on relevant 

suggestions and contributions. The reliability of the tool had already been established in various 

studies and at different settings (Virgin Island Ministry of Health and Social Development, 2010; 

Asgari, Mirzazadeh & Heidarian 2007; Riley, Guthold, Cowan, Savin, Bhatti, Armstrong, & 

Bonita, 2016). No significant changes was made to the questionnaire.  
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3.8 DATA COLLECTION PROCEDURE 

3.8.1 Procedure for Anthropometric Measurements 

Anthropometric measurements were taken according to the International Society for the 

Advancement of Kinanthropometry recommendations (Marfell-Jones et al., 2006). The 

procedure was explained to the participant before measurement. 

3.8.1.1 Body weight 

Body weight was measured in light clothes to the nearest 0.01kg in the standing position using a 

SECS Scale (without shoes) (Marfell-Jones et al., 2006).  

3.8.1.2 Body height 

Height was measured using a standard standiometer while the subject stands with no shoes. 

Subject will be asked to put both hands by the sides, feet closed to each other and looking 

straight ahead. Measurement will be taken to the nearest centimeters (without shoes) (Marfell-

Jones et al., 2006).. 

3.8.1.3 Waist circumference 

Waist circumference was measured just between the lowest ribs above the iliac crest according to 

standardized techniques. Participants were asked to stand erect in a relaxed position with both 

feet together on a flat surface. Circumferences were measured with a non-elastic tape to the 

nearest 0.1 cm, in a standing position. One layer of light clothing was used for the measurement. 

The participant will be relaxed, and the measurements were taken at the end of a normal 

expiration. Two consecutive measurements were recorded to the nearest tenth of a centimeter; 

the average of the two measures was used to determine waist circumference for analysis. 

3.8.1.4 Hip circumference 

Hip measurement was taken at the greatest circumference at the level of greater trochanters (the 

widest portion of the hip) on both sides. Measurements were made to the nearest 0.1 cm. The 

participant stood with feet close together, arms at the side and body weight evenly distributed, 

with light clothing. 
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3.8.1.5 Neck circumference (NC) 

Neck measurement was taken at the midway of the neck, between mid-cervical spine and mid 

anterior neck. For men with a laryngeal prominence (Adam's apple), measurement was taken just 

below the prominence. Participant was asked to look straight, with the subjects standing upright 

with shoulders down, but not hunched. While taking this reading care was taken not to involve 

the shoulder/neck muscles (trapezius) in the measurement and subjects with any thyroid disorder. 

Non-stretchable plastic tape was used to take readings. It is a marker of upper body subcutaneous 

adipose tissue distribution. 

3.8.2 Blood pressure measurement 

Blood pressure was measured in accordance with standard protocols(Seedat et al., 2014)with a 

Medic+ Digital Blood Pressure Monitor. Hypertension was defined according to JNC-8 criteria 

as the average of two systolic blood pressure of > 140mmHg and diastolic of > 90mmHg or 

history of hypertension (Bell et al., 2015). 

3.8.3 Blood Glucose tests 

Fasting blood glucose of each participant was measured with a validated ACCU-CHEK glucose 

monitoring apparatus in fasting state. Readings were taken to the nearest 0.1mmol/l. Fasting 

blood glucose of each participant was measured with a validated ACCU-CHEK glucose 

monitoring apparatus in fasting state.  

 

3.8.4 Derived Measurements 

 

3.8.4.1 Body mass index (BMI) 

This was calculated by dividing a person’s weight in kilograms by the square of their height in 

meters (m2). It was used to measure overweight and total obesity. 

3.8.4.2 Waist-to-Hip ratio (WHR) 

This was calculated by dividing the waist circumference by the hip circumference. It was used to 

measure abdominal fat distribution. 
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3.8.4.3 Waist-to-height ratio (WHtR) 

This was calculated by dividing waist circumference by height. It measures central obesity. 

 

3.8.5 Definition of Risk Factors 

3.8.5.1 General obesity 

This was defined using Body mass index [BMI], a measure of excess weight; this was used to 

determine overweight and obesity. Overweight and generalized obesity was defined as BMI of 

25.0kg/m2 – 29.9kg/m while, obesity was defined as BMI of ≥30kg/m2 (CDC, 2016). 

3.8.5.2 Abdominal obesity  

Abdominal obesity was defined using four anthropometric indices as follows: 

i. Waist circumference (WC): WC of ≥ 94 cm for men and WC ≥80 cm for women (World 

Health Organization, 2011f). 

ii. Waist-to-hip ratio (WHR): WHR of ≥0.90 for men and ≥0.85 for women (World Health 

Organization, 2008a). 

iii. Waist-to-height ratio (WHtR): WHtR of >0.5 will be used to define central obesity 

(Ashwell et al., 2016). 

iv. Neck circumference (NC): NC of >38cm for males and >34cm for females (Aswathappa 

et al., 2014b). 

3.8.5.3 Pre-hypertension and hypertension 

Pre-hypertension was defined as systolic blood pressure of 120-139 mmHg and diastolic blood 

pressure of 80-89 mmHg. Hypertension was defined as the elevation of arterial pressure more 

than the classified stipulated figures (Giles et al., 2009:611) and this is classified using the 

updated 2014 eighth Joint national Committee (JNC-8) as follows: 

Hypertension: systolic blood pressure ≥ 140mmHg and diastolic ≥ 90mmHg or a history of 

hypertension or anti hypertensive medication use (Bell et al., 2015:4). 
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3.8.5.4 Pre Diabetes and Diabetes 

Pre diabetes was defined as fasting blood glucose between (100 mg/dl to 125 mg/dl) or 

(5.6mmol/L to 6.9mmol/L) 

Diabetes mellitus (DM) was diagnosed if the fasting blood glucose is ≥ 126mg/dl or 7.0mmol/L  

(American Diabetes Association, 2014). 

 

3.8.5.5 Physical inactivity:  

This was define as lack of exercise (Al Tunaiji et al., 2014) i.e. not meeting up to the 

recommended WHO physical activity of adults aged 18–64 years, of 150 minutes of moderate-

intensity aerobic physical activity throughout the week or do at least 75 minutes of vigorous-

intensity aerobic physical activity throughout the week or an equivalent combination of 

moderate- and vigorous-intensity activity (WHO, 2016). 

3.8.5.6 Metabolic syndrome 

Metabolic syndrome was defined as having at least three of the following metabolic 

abnormalities according to the modified National Cholesterol Education’s Adult Treatment Panel 

III (NCEP-ATP III): elevated fasting blood sugar ≥ 100 mg/dl (5.6mmol/l), high blood pressure:  

systolic blood pressure ≥ 130mmHg, diastolic blood pressure ≥ 85 mmHg or on current 

treatment for high blood pressure, waist circumference: ≥94 cm in men and ≥ 88 cm in women, 

elevated triglycerides ≥ 150mg/dl (1.7mmol/l), low HDL; <40 mg/dl (1.03mmol/l) in men and 

<50mg/dl (1.3mmol/l) in women (Grundy et al., 2005;Grundy et al., 2004). 

 

3.9 ETHICAL CONSIDERATIONS 

The research proposal was submitted to the University of Fort Hare Ethics Committee for ethical 

approval (ANNEXURE 2). Permission was sought from the Eastern Cape Provincial Department 

of Health (ANNEXURE 3), Department of Transport, the association of commercial drivers in 

BCMM and at each taxi rank. The participants were informed about the purpose of the research 

study and to consent voluntarily with the understanding of the research, they were also informed 

about withdrawal from the study whenever they wish without penalty. An informed consent form 

was issued for non-verbal consent and verbal consent was obtained before the commencement of 
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data collection. Participants were assured of a minimum level of inconvenience and 

confidentiality; participant’s privacy was respected and protected. 

 

3.10 DATA ANALYSIS 

Data were captured on measurement form, checked for completeness and accuracy in terms of 

demographic information and measurements. Data were analysed using a combination of 

descriptive and inferential statistics. Descriptive statistics (frequency percentages, mean and 

standard deviation) were used for categorical variables. Inferential statistics (bivariate and 

multivariate logistic regression) were used to identify the significant associated risk factors of 

obesity, hypertension, diabetes metabolic syndrome and their 95% confidence interval (95% CI). 

The logistic regression was also adjusted for confounding factors to determine which of the 

demographic variables ( sex, age, level of education, marital status, income, driving history) and 

behavioural lifestyle variables (smoking, alcohol consumption, physical inactivity, dietary 

intake) independently and significantly predict the risk of developing CMRFs in the participants. 

 

The proportions of participants who were abdominally obese were calculated using four indices. 

Association and agreements among anthropometric indices were examined using pairwise 

correlations and kappa statistics, respectively. Discordances between the indices were analysed 

using cross-tabulations. 

A p-value of < 0.05 was considered statistically significant. All statistical analyses were 

performed with the Statistical Package for Social Sciences (SPSS) version 22.0 for windows 

(SPSS Inc., Chicago, IL, USA). 
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CHAPTER FOUR 

RESULT AND DISCUSSION 

This chapter presents the results of the study and a discussion of the results. The results are 

presented in tables, charts and figures. 

 

4.1 DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS 

A total of 403 participants were included in the analysis. Larger percentages of the participants 

were males (98.8%). The mean age of participants was 43.3 (±12.5), age range from 20 to 74 

years. The majority of the participants were black (93.3%), had at least grade 8 level of 

education (73.7%), married (47.1%) and single (45.5%) (Table 4.1) and the majority (47.1%) of 

the participants have been driving for more than 10 years (Table 4.1.1) 

Table 4.1: Demographic characteristics of the participants 

Variables Frequency (n) Percentage (%)  

Sex   

Male  398 98.8 

Female 5 1.2 

Age (years)   

20 to 30  72 17.9 

31-40  103 25.6 

41-50  105 26.1 

Above 50  123 30.5 

Level of education   

No formal education 15 3.7 

Grade 1-7 59 14.6 

Grade 8-12 297 73.7 

Tertiary 32 7.9 

Race   

Black 376 93.3 

Coloured 27 6.7 

Marital Status   

Married 190 47.1 

Separated 8 2.0 

Divorced 16 4.0 

Widowed 6 1.5 

Single 183 45.4 

Duration of driving   

<2 years 30 7.4 

2-5 years 103 25.6 

6-10 years 80 19.9 

> 10 years 190 47.1 
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Table 4.2: Characteristics of study population  

Variables Median (Standard deviation) n=403 

Age  43.3 (12.5) 

Days spent driving in a week  6.4 (0.7) 

Minutes spent driving in a typical day  10.8 (2.9) 

Hours of sleep in a typical day 7.2 (1.6) 

Monthly earning  3650.1 (2503.7) 
 

4.2 BEHAVIOURAL MEASUREMENTS OF PARTICIPANTS 

This aspect describes the behavioural characteristics of the respondents. Behavioural 

characteristics include tobacco use, alcohol consumption as well as fruit and vegetable 

consumption. 

 

4.2.1  Prevalence of tobacco use 

As shown in the Table 4.3, 45% of the participants have a prior history of smoking, while 30% 

are current smokers , 29% of the participants (97% of current smokers) smoke daily taking on 

average 9.2 (SD ± 6.0) sticks of tobacco product. The mean age when participants started 

smoking was 18 (SD ± 4.7) years.  Daily smokers took on average 9.2 (SD ± 6.0) sticks. Ninety 

seven percent of current smokers use manufactured cigarette and hand rolled cigaretteusers 

comprised (2.2%), while the average stick per day was 5.9 (SD ± 3.0) sticks.  

The mean age of smoking initiation was 18 (SD ± 4.7) years. About 20.0% (79) participants had 

stopped smoking more than 8 years ago. The average number of age when participants had quit 

smoking was 15.0 (± 9.2) years. 

Table 4.3: Smoking and alcohol consumption 

 

Questions  

Yes   

n (%) 

No  

n (%) 

Have you ever consumed tobacco products 199 (49) 204 (51) 

Do you currently smoke? 121 (30) 282 (70) 

Do you smoke daily? 117 (97) 4 (3.0) 

Have you ever consumed alcohol? 242 (60) 161 (40) 

Have you consumed alcohol in the past 12 months? 165 (41) 238 (59) 

Have you consumed alcohol in the past 30 days? 149 (37) 254 (63) 

n= Number; %= Percentage 
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4.2.2  Prevalence of alcohol consumption  

Table 4.3 shows the previous history of participants (60%) that has ever consumed alcohol. Forty 

one percent of the participants have consumed alcohol in the past 12 months with 72.5% 

frequency of 1-2 days in a week (figure 4.1). The prevalence of alcohol consumption among the 

participants was 37% those who have consumed alcohol within the past thirty days, with an 

average bottle of 10 (±9.3) bottles per week ranging from 1-50 bottles. 

 

Figure 4.1: Frequency of alcohol consumption 

 

4.2.3  Binge drinking 

Figure 4.2 shows the prevalence of participants who binge drink (consumption of four or more 

drinks for women and five or more drinksfor men at one sitting). Ninety-six participants (24%) 

indulged in binge drinking. 
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Figure 4.2: Prevalence of binge drinking 

 

4.2.4  Dietary pattern 

Table 4.4 shows that, majority of the participants (33.7%) reported that they often eat breakfast 

at home, (31.5%) of the participant do not eat breakfast at home, while (17.9%) and (16.9%) 

sometimes or rarely ate breakfast at home, respectively. About 52.9% of the participants often 

buy food from vendors, while 32.3% reported that they do sometimes buy food from vendors. 

Forty-four percent of the participants sometimes buy food from the fast food outlets and 13.2% 

often patronized the fast food. Most of the participants reported taking fried food (41.9%), while 

36.0% do so often. Most of the participants (67.0%) often take sweet drinks. 

Table 4.4: Dietary pattern 
Variables Never 

n (%) 

Rarely  

n (%) 

Sometimes 

n (%) 

Often  

n (%) 

How often do you eat breakfast at home? 127 (31.5) 68 (16.9) 72 (17.9) 136 (33.7) 

How often do you buy food from the vendors? 23 (5.7) 37 (9.2) 130 (32.3) 213 (52.9) 

How often do you buy fast food? 30 (7.4) 142 (35.2) 178 (44.2) 53 (13.2) 

How often do you eat fried food?  16 (4.0) 73 (18.1) 145 (36.0) 169 (41.9) 

How often do you take sweet drinks? 17 (4.2) 33 (8.2) 83 (20.6) 270 (67.0) 

n= Number; %= Percentage 

 

24%
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No
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4.2.5  Fruit and vegetable consumption 

As shown in the Table 4.5, 49.9% and 48.4% eats vegetables and fruits, respectively for 6-7 days 

in a week. Only a few of the participants do not eat fruit and vegetables (Table 4.5). 

Table 4.5: Fruit and vegetable consumption 
 Number of days 

Questions 0 

n (%) 

1-3 

n (%) 

4-5 

n (%) 

6-7 

n (%) 

How many times do you eat vegetables in a week? 5 (1.2) 118 (29.3) 79 (19.6) 201 (49.9) 

How many times do you eat fruit in a week? 3 (0.7) 113 (28.1) 92 (23.8) 195 (48.4) 

n= Number; %= Percentage 

 

4.2.6 Physical activity participation 

As indicated in Figure 4.3, the participation of participants in physical activity was low. The 

Majority (82%) of the participants were physically inactive. 

 

Figure 4.3: Physical activity participation 
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4.3 HISTORY TAKING  

4.3.1  Blood Pressure 

The majority of the participants (62.2%) have checked their blood pressure once and 21.1% have 

been diagnosed with high blood pressure while 11.7% reported being on treatment for blood 

pressure. (Table 4.6). 

Table 4.6: History of raised blood pressure 

Variables Yes  

n (%) 

No 

n (%) 

Have you ever had your BP measured? 250(62.2) 153(38.0) 

Have you ever been diagnosed of BP? 85(21.1) 318(78.9) 

Have you been told in the past 12 months that you raised BP? 63(15.6) 340(84.4) 

In the past weeks, have you taken any drugs for raised BP prescribed by a doctor or other 

health worker? 

47(11.7) 356(88.3) 

Have you ever seen a traditional healer for a raised blood pressure or hypertension? 4(1.0) 399(99.0) 

Are currently taking any herbal or traditional remedy for your raised blood pressure? 4(1.0) 399(99.0) 

n= Number; %= Percentage 

 

4.3.2  Blood sugar 

Less than half of the participants (43.9%) have ever checked their blood sugar level, 11.0% had 

ever been diagnosed with high blood sugar and 7.4%were on medication for treatment; and 4.0% 

were using insulin for treatment (Table 4.7). 

Table 4.7: History of raised blood sugar 

Variables Yes  

n (%) 

No 

n (%) 

Have you ever had your blood sugar measured? 177(43.9) 226(56.1) 

Have you ever been diagnosed of raised blood sugar? 43(10.7) 360(89.3) 

Have you been told in the past 12 months that you have a raised blood sugar? 33(8.2) 370(91.8) 

In the past weeks, have you taken any drugs for raised blood sugar prescribed by a doctor 

or other health worker? 

30(7.4) 373(92.6) 

Are you currently taking insulin for diabetes prescribed by a health worker? 16(4.0) 387(96.0) 

Have you ever seen a traditional healer for a raised blood sugar? 3(0.7) 400(99.3) 

Are currently taking any herbal or traditional remedy for your raised blood sugar? 2(0.5) 401(99.5) 

n= Number; %= Percentage 
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4.3.3  Lifestyle advice  

About fourteen percent of the participants were told to reduce salt and fat in their diet, 11.9% and 

10.7% had been told to lose weight or maintain a healthy body weight and to exercise, 

respectively (Table 4.8). 

Table 4.8: Lifestyle advice  

During the past 3 years, has a health worker advised you to the following: Yes 

n (%) 

No 

n (%) 

Quit using tobacco or don’t start? 33 (8.2) 370 (91.8) 

Reduce salt in your diet? 56 (13.9) 347 (86.1) 

Eat at least 5 servings of fruits and vegetables daily? 65 (16.1) 338 (83.9) 

Reduce fat in your diet? 56 (13.9) 347 (86.1) 

Start or do more physical activity? 43 (10.7) 360 (89.3) 

Maintain a healthy body weight or lose weight 48 (11.9) 355 (88.1) 

n= Number; %= Percentage 

 

4.4 OVERWEIGHT AND OBESITY  

4.4.1  Prevalence of overweight and obesity 

As shown in Figure 4.4, the prevalence of overweight and obesity among the participants was 34% and 

37%, respectively. Less than one third (27%) of the participants had normal weight. About 20% of 

participants had class 1 obesity 12% had class 2 obesity (BMI 35-39.99 kg/m), while 5% had class 3  

obesity (BMI ≥40 kg/m). 

 

Figure 4.4: Prevalence of obesity  
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4.4.2  Obesity and associated risk factors 

Table 4.9 shows the association between obesity, demographic factors, behavioural and 

cardiovascular risk factors. Age, marital status, period of driving, hypertension and diabetes were 

significantly associated with obesity. The prevalence of obesity increased from age 35years, 

reaching peak at age 66years (60.0%). Participants who do not smoke (44.6%), never took 

sweetened beverages (64.7%) and those who had been driving for more than five years (42.6%) 

had a higher prevalence of obesity compared to smokers (30.2%), those who often drink 

sweetened beverages (34.8%) and those driving for less than five years (27.1%). Obesity was 

found to be higher among participants who had hypertension (50.0%) and diabetes (49.2%) 

compared to those who do not, 21.1% and 35.3%, respectively.   
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Table 4.9: Bivariate analysis showing factors associated with obesity 

Variables Obese  

n (%) 

Not Obese 

n (%) 

p-value 

Age(years)    

25 and below 2 (6.1) 31(93.9)  

26-35 30(31.9) 64(68.1)  

36-45 39(37.5) 65(62.5)  

46-55 48(50.0) 48(50.0)  

56-65 26(39.4) 40(60.6)  

66 and above 6(60.0) 4(40.0) 0.000 

Marital status    

Married 83(43.7) 107(56.3) 0.000 

Separated 2(25.0) 6(75.0)  

Divorced 6(37.5) 10(62.5)  

Widow 2(33.3) 4(33.7)  

Single 58(31.7) 125(68.3)  

Level of education    

No formal school 7(46.7) 8(53.3) 0.286 

Grade 1-7 26(44.1) 33(55.9)  

Grade 8-12 110(37.0) 187(63.0)  

Tertiary  8(25.0) 24(75.0)  

Income     

2000 and below 63(37.5) 105(62.5) 0.537 

Above 2000 88(37.5) 147(62.6)  

Race     

Black  140(37.2) 236(62.8) 0.432 

Coloured 11(40.7) 16(59.3)  

Period of driving    

5 years and below 36(27.1) 97(72.9) 0.002 

Above 5years 115(42.6) 155(57.4)  

Did you ever smoke any tobacco product     

Yes 60(30.2) 139(69.8)  

No 91(44.6) 113(55.4) 0.002 

Have you ever consumed alcohol    

Yes  89(37.1) 151(62.9)  

No  62(38.0) 101(62.0) 0.464 

How often do you take sweet drinks    

Never  11(64.7) 6(35.3) 0.043 

Rarely  10(30.3) 23(69.7)  

Sometimes  36(43.4) 47(56.6)  

Often  94(34.8) 176(65.2)  

Do you do any sports, fitness or recreational 

activities, for at least 10minutes? 

   

Yes  22(29.7) 52(70.3)  

No  129(39.2) 200(60.8) 0.081 

Hypertension     

Yes 114 (50.0) 114 (50.0) 0.000 

No 37 (21.1) 138 (78.9)  

Diabetics    

Yes  31 (49.2) 32 (50.8) 0.026 

No 120 (35.3) 220 (64.7)  

n= Number; %= Percentage 
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4.4.3  Binary logistic regression showing determinants of obesity 

In the logistic regression model analysis, after adjusting for confounders, only age, hypertension 

and not smoking were significant and independent predictors of obesity. Participants who were 

above 35 years old and those who do not smoke were twice more likely to be obese than those 

with an age lower than 35 years and smoking. Hypertensive participants were four times more 

likely to be obese than those were not (Table 4.10). 

Table 4.10: Binary logistic regression showing determinants of obesity 
Variables Beta Wald  Odd Ratio (CI) p-value 

Non-Smokers 0.70 9.76 2.0 (1.3-3.1) 0.002 

Smokers (reference)     

Age above 35 0.50 3.84 1.6 (1.0-2.7) 0.05 

35 years and below (reference)     

Hypertensive 1.28 28.95 3.6 (2.3-5.7) <0.001 

Not hypertensive (reference)     

CI= Confidence interval 

 

4.4.4  Prevalence of abdominal obesity using four anthropometric indices 

The highest prevalence rate of AO was observed in the waist-to-height ratio (WHtR) index 

(80.1%). The prevalence rates by WC, WHR and NC were 61.5%, 67.5% and 65.3%, 

respectively (Figure 4.5). 
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WC=Waist circumference; WHR= Waist-to-hip ratio; WHtR=Waist-to-height ratio; NC =Neck circumference 

Figure 4.5: Prevalence of abdominal obesity using four anthropometric markers 

 

4.4.5  Correlations among anthropometric markers of cardio-metabolic diseases  

There exists a positive correlation among the four anthropometric markers of cardio-metabolic 

conditions. The strongest correlations were between WHR and WC (>0.64); and WHTR and WC 

(>0.62). The weakest correlation was between NC and WHR (>0.35), and NC generally had 

lower correlation with the other anthropometric indices (Table 4.11). 

There exists a good agreement between WC and WHR. Also, a moderate agreement exists 

between WC and WHtR, WC and NC, WHR and WHtR, and WHtR and NC. However, there 

was fair agreement between WHR and NC (Table 4.12). 

Table 4.11: Correlations among anthropometric markers of cardio-metabolic diseases 
 WHTR WHR NC WC 

WHTR 1 .595** .440** .628** 

WHR .595** 1 .355** .644** 

NC .440** .355** 1 .516** 

WC .628** .644** .516** 1 

**. Correlation is significant at the 0.01 level (2-tailed)’ WC=Waist circumference; WHR=Waist-to-hip ratio; 

WHtR=Waist-to-height ratio; NC=Neck circumference  
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Table 4.12: Cohen’s Kappa measure of agreement among anthropometric markers for classifying obesity   
Variables Central obesity 

n (%) 

Cohen’s kappa coefficient Strength of agreement 

WC-WHR 227(91.5) (k=0.64) Good  

WC-WHtR 248 (100.0) (k=0.57) Moderate  

WC-NC 210 (84.7) (k=0.51) Moderate  

WHR-WHtR 263 (96.7) (k=0.56) Moderate  

WHR-NC 210 (76.9) (k=0.35) Fair  

WHtR-NC 244 (75.5) (k=0.41) Moderate  

WC=Waist circumference; WHR=Waist-to-hip ratio; WHtR=Waist-to-height ratio; NC=Neck circumference; n= 

Number; %= Percentage 

 

4.4.6  Abdominal obesity and cardio-metabolic risk factors 

The analysis of the relationships between each of the four anthropometric indices with 

hypertension and diabetes (Table 4.13) indicates that the prevalence of above normal body 

composition for participants with hypertension were 71.0%, 65.9%, 63.2% and 66.5% by WC, 

WHR, WHtR and NC, respectively. However, lower prevalence of above normal body 

composition for participants with diabetes were observed as 20.6%, 19.4%, 17.0% and 18.6% by 

WC, WHR, WHtR and NC, respectively. 

Table 4.13: Association between abdominal obesity and cardio-metabolic risk factors 

Anthropometric indices Diabetes 

n (%) 

p-value  Hypertension 

n (%) 

p-value 

Waist circumference      

Normal 12(7.7) <0.001  52(33.5) <0.001 

Obese 51(20.6)   176(71.0)  

Waist-to-hip ratio      

Normal 10(7.7) 0.001  48(36.9) <0.001 

Obese 53(19.4)   180(65.9)  

Waist-to-height ratio      
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Normal 8(10.1) 0.086  24(30.4) <0.001 

Obese 55(17.0)   204(63.2)  

Neck circumference      

Normal 14(10.0) 0.015  53(37.9) <0.001 

Obese 49(18.6)   175(66.5)  

n= Number; %= Percentage 

 

4.4.7  Logistic regression showing predictors of cardio-metabolic risk factors  

After adjustment for age and sex, WC was a stronger predictor of hypertension and diabetes, 

with odds ratio of 3.7 (95 % CI: 2.3-6.1 and 3.1 (95 % CI: 1.6-6.0), compared to NC, with odds 

ratio of 1.7 (95 % CI: 1.1-2.8) (Table 4.14). 

 

Table 4.14: Logistic regression showing predictors of cardio-metabolic risk factors 

 

Variables 

Hypertension  Diabetics 

Wald OR(95%CI) p-value  Wald OR(95%CI) p-value 

WC >94cm for men or >80cm for women 28.168 3.7 (2.3-6.1) <0.001  11.035 3.1(1.6-6.0) 0.001 

Reference)  1      

NC >38cm for men or >34 for women 4.599 1.7 (1.1-2.8) 0.032     

Reference   1      

WC=Waist circumference; NC=Neck circumference 

 

4.5 PRE-HYPERTENSION AND HYPERTENSION 

4.5.1  Prevalence of pre-hypertension and hypertension 

As shown in Figure 4.6, systolic blood pressure (SBP) was classified into normal, pre-

hypertension and hypertension.  Forty seven percent of the participants had systolic blood 

pressure (≥ 140mmHg) while 44% of the participants had systolic pre hypertension of (SBP= 

120-139mmHg). 
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Figure 4.6: Prevalence of systolic pre-hypertension and hypertension. 

 

The prevalence of diastolic pre-hypertension (DBP= 80-89mmHg) was found to be (29%) while 

diastolic hypertension (DBP ≥90mmHg) is (43%) among the participants (Figure 4.7).

 

Figure 4.7: Prevalence of diastolic pre-hypertension and hypertension 

 

More than half of the participants (57%) had hypertension with the blood pressure of (SBP ≥ 

140) and, or (DBP ≥90) with the history of hypertension and current use of anti-hypertensive 
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medication (Figure 4.8). About 34% of the participants had pre-hypertension (Figure 4.9).

 

Figure 4.8: Prevalence of hypertension 

 

Figure 4.9: Prevalence of pre-hypertension 

 

4.5.2 Hypertension and associated risk factors  

As shown in Table 4.15, in the bivariate analysis, age (p=<0.001), marital status (p= 0.002), level 

of education (p=0.003), duration of driving (p=<0.001), obesity (p=<0.001), alcohol use 

(p=<0.001), consumption of sweet drinks (p =<0.006), diabetes (p=<0.001), and abdominal 

obesity (p=<0.001) were significantly associated with the prevalence of hypertension. In the 

logistic regression, after adjusting for confounding variables, only age, duration of driving, 
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alcohol use, obesity and diabetes were the significant and independent predictors of hypertension 

(Table 4.15). 

Table 4.15: Bivariate analysis showing determinants of hypertension  

Variables HTN  

n (%) 

No HTN  

n (%) 

RR CI p-value 

Age (years)      

>35 179 (64.9) 97 (35.1) 2.9 1.9-4.5 <0.001 

≤ 35  49 (38.6) 78 (61.4)    

Marital status      

Ever married 140(63.6) 80(36.4) 1.9 1.2-2.8 0.002 

Never married 88(48.1) 95(51.9)    

Level of education      

No formal school 12(80.0) 3(20)   0.003 

Grade 1-7 44(74.6) 15(25.4)    

Grade 8-12 155(52.2) 142(47.8)    

Tertiary 17(53.1) 15(46.9)    

Income      

2000 and below 99(58.9) 69(41.1) 1.2 0.8-1.8  0.420 

Above 2000 129(54.9) 106(45.1)    

Race      

Black 212(56.4) 164(43.6) 0.9 0.4-2.0  0.771 

Coloured 16(59.3) 11(40.7)    

Period of driving      

5 years and below 56(42.1) 77(57.9) 2.4 1.6-3.7 <0.001 

Above 5years 172(63.7) 98(36.3)    

Smoking      

Yes 115(57.8) 84(42.2) 0.9 0.6-1.3  0.627 

No 113(55.4) 91(44.6)    

Obesity      

Obese 114(75.5) 37(24.5) 3.7 2.4-5.8 <0.001 

Not obese 114(45.2) 138(54.8)    

Diabetes       

Yes  52 (82.5) 11 (17.5) 4.4 2.2-8.7 <0.001 

No 176 (51.8) 164 (48.2)    

Abdominal obesity      

Yes 176 (71.0) 72(29.0) 0.2 0.1-0.3 <0.001 

No 52(33.5) 103(66.5)    

Have you ever consumed any alcoholic drink      

Yes 153(63.7) 87(36.3) 2.1 1.4-3.1 <0.001 

No 75(46.0) 88(54.0)    

How often do you take sweet drinks      

Never 16(94.1) 1(5.9)   0.006 

Rarely 22(66.7) 11(33.3)    
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Sometimes 46(55.4) 37(44.6)    

Often 144(53.3) 126(46.7)    

n= Number; %= Percentage 

  

4.5.3  Binary logistic regression showing determinants of hypertension 

As illustrated in Table 4.16, the logistic regression, after adjusting for confounders, only age 

(above 35 years) (AOR= 2.2, CI=1.3-3.7), period of driving (above 5 years) (AOR=1.8, CI=1.1-

2.7), alcohol use (AOR=2.8, CI=1.7-4.4), obesity (AOR=3.4, CI= 2.1-5.4)  and diabetes (AOR= 

3.1, CI=1.5 -6.4) were significant and independent predictors of hypertension. 

Participants aged above 35 years were 2.2 times more likely to develop hypertension compared 

with participants who are 35 years old and below. Participants with period of driving above 5 

years are 1.8 times more likely to be hypertensive than other participants with a period of driving 

of 5 years and below. The odds of being hypertensive were 2.8 times higher among alcohol users 

than in non alcohol users. Participants with diabetes had three times the likelihood of developing 

hypertension than participants who were not.  

Table 4.16: Binary logistic regression showing predictors of hypertension 

Variables Beta Wald  Odd Ratio (CI) p-value 

Obesity     

Obese 1.212 24.649 3.4(2.1-5.4) <0.001 

Non-obese (reference)     

Age (years)     

> 35  0.775 8.490 2.2(1.3-3.7) 0.004 

≤ 35 (reference)     

Diabetes      

Diabetes 1.121 8.995 3.1(1.5-6.4) 0.003 

Non-diabetic (reference)     

Duration of driving     

> 5 years 0.561 4.853 1.8(1.1-2.7) 0.028 

≤ 5 years (reference)     

Alcohol use     

Alcohol users  1.022 18.417 2.8(1.7-4.4) <0.001 

Non-alcohol users(reference)     

 

4.5.4  Pre-hypertension, hypertension and cardiovascular risk factors 

The prevalence of hypertension was high among participant with a body mass index of more 

than normal, which increases with an increase in the body mass index. There were significant 

associations between abdominal obesity and hypertension regardless of what parameter was used 

for abdominal obesity. Diabetes mellitus was also significant with hypertension. While 
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abdominal obesity has a significant association with pre-hypertension, obesity and waist to 

height ratio abdominal obesity were not significant with pre hypertension. 

Prevalence of hypertension was high among obese participants (76.8%) and that of pre-

hypertension was higher among participants with normal weight (44.3%) and overweight 

participants (39.1%). Among the participants with abdominal obesity, the prevalence of 

hypertension in participants with a high waist circumference was (71.0%) high. Likewise, the 

prevalence of pre-hypertension was high among participants with high waist circumference 

(46.5%). Participants with high waist to hip ratio and high neck circumference had a high 

prevalence of hypertension (65.9%) and (66.5%) respectively, compared to the high prevalence 

of pre-hypertension among people with normal waist to hip ratio and normal neck circumference 

(45.5%) and (44.3%) respectively. There was high prevalence of hypertension in participants 

with high waist to height circumference (63.2%) which is not significant for pre-hypertension. 

Majority (82.5%) of participants with diabetes had high prevalence of hypertension and 

participants that are not diabetic on the other hand had high prevalence of pre hypertension 

(37.4%). (Table 4.17) 

Table 4.17: Pre-hypertension, hypertension and predictors of obesity 
Variables  Hypertension 

n (%) 

RR(CI) P-value Pre-hypertension  

n (%) 

RR(CI) P-value 

BMI categories       

Underweight  2(25.0)  <0.001 2(25.0)  0.003 

Normal  38(35.8)   47(44.3)   

Overweight  74(53.6)   54(39.1)   

Obese class 1 63(76.8)   16(19.5)   

Obese class 2 37(75.5)   11(22.4)   

0bese class 3 14(70.0)   6(30.0)   

Waist 

circumference 

      

Abdominal obesity 176(71.0) 0.2(0.1-0.3) <0.001 72(46.5) 2.5(1.6-3.8) <0.001 

Normal  52(33.5)   64(25.8)   

Waist-to- hip ratio       

Abdominal obesity 180(65.9) 0.3(0.2-0.5) <0.001 77(28.2) 2.1(1.4-3.3) 0.001 

Normal  48(36.9)   59(45.5)   

Waist to height 

ratio 

      

Abdominal obesity 204(63.2) 0.3(0.2-0.4) <0.001 102(31.6) 1.6(0.9-2.7) 0.054 

Normal 24(30.4)   34(43.0)   

Neck circumference       

Abdominal obesity  175(66.5) 0.3(0.2-0.4) <0.001 74(28.1) 2.0(1.3-3.1) 0.001 

Normal  53(37.5)   62(44.3)   

Diabetes       

Present 52 (82.5) 4.4(2.2-8.7) <0.001 9(14.3) 0.2(0.1-0.6) <0.001 

Not present 176 (51.8)   127 (37.4)   
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4.6 PRE-DIABETES AND DIABETES 

4.6.1  Prevalence of pre-diabetes and diabetes 

As shown in Figure 4.10, the prevalence of pre-diabetes and diabetes was 17% and 16%, 

respectively. Of those who were diagnosed as diabetic (n=63), 43(68%) were aware of their 

diabetes status and 30 were already on treatment. 

 

 

 

 

 

 

 

 

Figure 4.10: Prevalence of pre-diabetes and diabetes 

 

4.6.2  Associated risk factors with diabetes 

Age, marital status, level of education, period of driving, obesity, physical activity and 

hypertension were significantly associated with diabetes mellitus. The prevalence of diabetes 

was higher among participants aged above 35 years (21.4%) compared to participants aged 35 

years and below. The participants who were ever married (24.1%), with no formal education 

(40.0%) and a minimum level of education (grade 1-7) (32.2%) had a higher prevalence of 

diabetes compared to never married participants and those with a higher level of education. Also, 

there was a high prevalence of diabetes among participants who were obese (20.5%) and 

hypertensive (23%). Prevalence of diabetes among physically inactive participants (17.3%) was 

double the prevalence found among the physically active (Table 4.18).  
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Table 4.18: Factors associated with diabetes mellitus 

Variables Diabetes 

n (%) 

Non-diabetes  

n (%) 

OR (CI) p-value 

Age (years)     

Above 35 59 (21.4) 217 (78.6) 8.4 (3.0-23.6) <0.001 

35 years and below 4 (3.1) 123 (96.9)   

Marital status     

Ever married 53 (24.1) 167 (75.9) 5.5 (2.7-11.2) <0.001 

Never married 10 (5.5) 173 (94.5)   

Level of education     

No formal school 6 (40.0) 9 (60.0)  <0.001 

Grade 1-7 19 (32.2) 40 (67.8)   

Grade 8-12 35 (11.8) 262 (88.2)   

Tertiary  3 (9.4) 29 (90.6)   

Income      

2000 and below 32 (19.0) 136 (81.0) 1.5 (0.9-2.7) 0.110 

Above 2000  31 (13.2) 204 (86.8)   

Race      

Black  58 (15.4) 318 (84.6) 0.8 (0.3-2.2) 0.669 

Coloured 5 (18.5) 22 (81.5)   

Period of driving     

Above 5years 50 (18.5) 220 (81.5) 2.1 (1.1-4.0) 0.023 

5 years and below 13 (9.8) 120 (90.2)   

Smoking     

Yes  31 (15.6) 168 (84.4) 1.0 (0.6-1.7) 0.976 

No 32 (15.7) 172 (84.3)   

Obesity     

Obese 31 (20.5) 120 (79.5) 1.8 (1.0-3.1) 0.036 

Not obese 32 (12.7) 220 (87.3)   

Have you ever consumed any alcohol     

Yes  41 (17.1) 199 (82.9) 1.3 (0.8-2.3) 0.331 

No  22 (13.5) 141 (86.5)   

How often do you take sweet drinks     

Never 6 (35.3) 11 (64.7)  0.006 

Rarely 10 (30.3) 23 (69.7)   

Sometimes 9 (10.8) 74 (89.2)   

Often 38 (14.1) 232 (85.9)   

Do you do any sports, fitness or recreational activities     

Yes  6 (8.1) 68 (91.9) 0.4 (0.2-1.0) 0.049 

No  57 (17.3) 272 (82.7)   

Hypertension      

Yes  52 (22.8) 176 (77.2) 4.4 (2.2-8.7) <0.001 

No  11 (6.3) 164 (93.7)   
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4.6.3  Binary Logistic regression showing determinants of diabetes 

In the logistic regression, after adjusting for cofounders, only age, ever married and hypertension 

were the significant and independent predictors of diabetes. Participants aged above 35 years 

were about four times more likely to develop diabetes (AOR=3.6, CI=1.2-11.1) than participants 

aged 35 and below. Participants who were married were three times more likely to develop 

diabetes (AOR=3.3, CI=1.5-7.0) and hypertensive participants had thrice the likelihood of 

developing diabetes (AOR= 3.4, CI=1.7-6.8) (Table 4.19). 

Table 4.19: Binary logistic regression showing determinants of diabetes 

Variables Beta Wald  Odd Ratio (CI) p-value 

Age     

Age above 35 1.292 5.196 3.6 (1.2-11.1) 0.023 

≤ 35 years (reference)     

Marital status     

Ever married  1.181 9.212 3.3 (1.5-7.0) 0.002 

Never married (reference)     

Hypertension status     

Hypertensive  1.210 11.275 3.4 (1.7-6.8) 0.001 

Non-hypertensive (reference)     
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4.7 PREVALENCE OF METABOLIC SYNDROME  

The prevalence of metabolic syndrome among the study participants was 22% (Figure 4.11).  

 

Figure 4.11: Prevalence of metabolic syndrome 

 

4.7.1  Associated risk factors for metabolic syndrome  

Age (p=<0.001), marital status (p=<0.001), level of education (p=0.001), period of driving 

(p<0.001), were the significant socio-demographic factors associated with metabolic syndrome 

(METs). The prevalence of metabolic syndrome was higher among participants who were above 

35 years of age (29.3%). Consumption of sweet drinks (p=0.031) and physical inactivity 

(p=0.013) were the significant behavioural factors associated with METs. Participants with the 

minimum level of education (grade 1-7) had a higher prevalence of METs (40.7%), compared 

with well-educated participants (12.5%). The Prevalence of metabolic syndrome was higher 

among participants with periods of driving above 5 years (27.8%) compared to participants with 

periods of driving of 5 years and below (9.0%). There was a high prevalence of METs amongst 

married participants (32.3%) and amongst participants who did not engage in physical activities 

(Table 4.20). 
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Table 4.20: Factors associated with metabolic syndrome 

Variables Metabolic syndrome 

(%) 

No Metabolic syndrome 

(%) 

p-

value 

Age (years)    

Above 35  81(29.3) 195(70.7) <0.001 

35 years and below 6(4.7) 121(95.3)  

Marital status    

Ever married 71(32.3) 149(67.7) <0.001 

Never married 16(8.7) 167(91.3)  

Level of education    

No formal school 5(33.3) 10(66.7)  

Grade 1-7 24(40.7) 35(59.3) 0.001 

Grade 8-12 54(18.2) 243(81.8)  

Tertiary  4(12.5) 28(87.5)  

Race     

Black  81(21.5) 295(78.5) 0.934 

Coloured 6(22.2) 21(77.8)  

Period of driving    

Above 5years  75(27.8) 195(72.2) <0.001 

5 years and below 12(9.0) 121(91.0)  

Smoking    

Yes  54(22.5) 186(77.5) 0.589 

No 33(20.2) 130(79.8)  

Have you ever consumed alcohol    

Yes  54(22.5) 186(77.5) 0.623 

No  33(20.2) 130(79.8)  

How often do you take sweet drinks    

Never 8(47.1) 9(52.9) 0.031 

Rarely 10(30.3) 23(69.7)  

Sometimes 16(19.3) 67(80.7)  

Often 53(19.6) 217(80.4)  

Do you do any sports, fitness or recreational 

activities 
   

Yes  8(10.8) 66(89.2) 0.013 

No  79(24) 250(76.0)  

 

4.7.2  Binary logistic regression showing the determinants of metabolic syndrome 

In the logistic regression, only age (>35 years), being married and having been a commercial  

driver for more than 5  years were the independent predictors of METs, after adjusting for 

confounding factors. Participants aged above 35years were 3.8 times more likely to have 

metabolic syndrome than participants aged 35years and below. Ever married participants were 

thrice more likely to have metabolic syndrome than the never married participants. Participants 



77 
 

with above 5 years of driving had 2.4 times the likelihood of having metabolic syndrome than 

participants with a driving period of less than 5 years (Table 4.21). 

 

Table 4.21: Binary logistic regression showing determinants of metabolic syndrome 

Variables Beta Wald  Odd Ratio (CI) p-value 

Age above 35 1.322 7.724 3.8(1.4-9.5) 0.005 

35 years and below (reference)     

Ever married above 35 years 1.081 11.282 3.0(1.6-5.3) 0.001 

Never married (reference)     

Period of driving >5 years 0.864 5.988 2.4(1.2-4.7) 0.014 

Period of driving of ≤5 (reference)     
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4.8 DISCUSSION 

4.8.1  Overweight and obesity  

This study sought to determine the prevalence and associated factors of obesity among commercial 

drivers in Buffalo City Metropolitan Municipality, South Africa. The prevalence of overweight and 

obesity in this study is 34% and 37%, respectively. The prevalence of obesity found in this study is 

similar to previous reports from Romania and India (Pop et al., 2015; Udayar et al., 2015) and higher than 

the reported prevalence among commercial drivers in Iran (Sieber et al., 2014; Montazerifar et al., 2016; 

Mohebbi et al., 2012; Izadi et al., 2013), Brazil (Reis et al., 2017; Hirata et al., 2012), United State 

(Elshatarat et al., 2016), Italy (Rosso et al., 2015; Rosso et al., 2016), Poland (Marcinkiewicz et al., 2010) 

and Nigeria (Olusegun et al., 2016; Isara & Aigbokhaode, 2017) which ranged from 14.3% - 29.9% and 

less than 53.3% reported in the study by(Thiese et al., 2015) in the United State of America. Also the 

prevalence of overweight found in this study is similar to that found in some studies in the USA, India, 

Iran and Nigeria (Udayar et al., 2015; Montazerifar et al., 2016;Thiese et al., 2015; Olusegun et al., 2016) 

(Table 4.22). 

Table 4.22: Prevalence of overweight and obesity among drivers in previous studies 

Country  Design/Sample size Mean age 

(years) 

Overweight 

prevalence 

Prevalence of 

obesity 

Author 

Iran  Cross-sectional: 

1100 

41.8±10.7 37.9% 14.3% (Montazerifar et al., 

2016) 

Italy  Cross-sectional:497 43±9.3 44.8% 16.8% (Rosso et al., 2015) 

Poland  Cross-sectional 39 45.3% 17.9% (Marcinkiewicz et al., 

2010) 

Brazil  Retrospective 

observational: 659 

41± 6.9 55.6% 19.6% (Hirata et al., 2012) 

Iran Cross-sectional: 

12,138 

37.8±10.1 44.8% 20.8% (Mohebbi et al., 

2012) 

Iran  Cross-sectional: 

1903 

41.55±10.53 41.4% 21.3% (Izadi et al., 2013) 

Italy  Cross-sectional: 335 42.7 ±9.7 45% 21.4% (Rosso et al., 2016) 

Iran  Cross-sectional: 429 36.6 ±10.7 41.0% 23.0% (Saberi et al., 2011) 

United State Cross-sectional: 130 45 ±10.75 43.8% 24.7% (Elshatarat et al., 

2016) 

Nigeria  Cross-sectional: 389 39.0±10.0 35.8% 25.7% (Olusegun et al., 

2016) 

Brazil Cross-sectional: 155 -- 52.3% 27.0% (Reis et al., 2017) 

Nigeria Cross-sectional: 214 45 ±10.0 - 29.9% (Isara et al., 2017) 

India  Cross-sectional: 204 41.38±10.45 36.2% 34.8% (Udayar et al., 2015) 

Romania  Cross-sectional: 84 44.4±7 50.0% 38.09% (Pop et al., 2015) 

United States 

of America 

88,246 46 ±10.4 31.0% 53.3% (Thiese et al., 2015) 

*South Africa Cross-sectional: 

403 
43.312.5 34.0% 37.0% Present study 
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With the exception of the USA, the prevalence of obesity among commercial drivers in South 

Africa compared with the other drivers, in different countries and Nigeria as an African country, 

is high. Also, studies examining the prevalence of obesity in the general population in the 

Eastern Cape Province of South Africa reported a high prevalence of obesity: 60.2% (Adeniyi et 

al., 2015), 38% (Otang-Mbeng et al., 2017) and 46% (Owolabi et al., 2017a). Obesity is affected 

by factors including individual genetic composition, sex, geographical location and socio-

economic status. The high obesity prevalence found among participants in this study could be 

related to some of the lifestyle behaviours, which increased the risk for developing obesity and 

overweight; such as lengthy working hours on the road, unpredictable schedules, physical 

inactivity and a scant opportunity for a healthy diet (Lim et al., 2015). Also, the number of years, 

low educational level and the hours spent driving are risk factors for obesity (Rosso et al., 2015; 

Rosso et al., 2016). The long hours of driving without adequate sleep is another factor that 

should be considered in understanding the prevalence of obesity among the drivers in this study. 

It has been demonstrated that people who did not get much sleep had a 20% higher likelihood of 

being overweight and a 57% greater odds of being obese (Jean-Louis et al., 2014).  

In this study, it was shown that the commercial drivers work under stressful conditions and with 

inadequate hours of sleep (6.21.6) per day. Besides, they smoke cigarettes (30%), drink alcohol 

daily (72.4%), binge drink (24%) and rarely participate in physical activity. These lifestyle 

behaviours could lead to obesity, and the high prevalence of obesity found among the drivers, is 

as expected and a public health concern. Obesity is a major factor for cardiovascular diseases and 

is associated with less participation in work activities, an increase in absenteeism and a loss of 

productivity, with a consequent increase in the use of resources (Udayar et al., 2015). Obese 

individuals often avoid wearing seat belts while driving because of the discomfort and localized 

pressure (Burton et al., 1998; Hamilton et al., 2007) are at higher risk of death  when  involved  

in  car  accidents, compared with normal-weight  individuals. Studies have also shown that 

individuals with BMI >32kg/m2 frequently complain of daytime sleepiness, an obvious danger 

during driving (Hamilton et al., 2007; Frank et al., 2004). As such, given the deleterious health 

implications of obesity, it is necessary to implement preventative interventions in this sub-

population. Potential interventions for taxi drivers, to have the greatest impact, should be multi-

level, addressing individual risk (that is, the screening and prevention, counselling, linkages to 

primary care, and management of obesity) (Gany et al., 2016). 
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Age (>35 years) was found to be associated with obesity among the study participants. This is 

congruent with the findings among Iranian (Montazerifar et al., 2016) and Mexican drivers 

(Aguilar-Zinser et al., 2007), but in contrast to the findings among Italian drivers (Rosso et al., 

2015). The higher prevalence of obesity associated with ageing could be as a result of increased 

energy intake, less energy expenditure or a combination of both, due to insufficient physical 

activity (Amarya et al., 2014). Another possible reason for the higher prevalence of obesity 

found among those above the age of thirty five is the documented increase in fat mass in the 

body, with an accompanying decrease in fat-free mass, which occurs between the ages of 30-

70years (Villareal et al., 2005; Amarya et al., 2014; Barzilai et al., 2012). 

There was a significant association between non-smoking and obesity. This is congruent with the 

study by (Reis et al., 2017) among long distance truck drivers in Brazil, where non-smoking was 

significantly associated with obesity. In contrast, smoking was not associated with obesity 

among Italian drivers(Rosso et al., 2015). Smoking has been found to reduce body weight, 

although it is associated with an increase in central obesity (Canoy et al., 2005; Stokes & 

Preston, 2016; Dare et al., 2015; Liu et al., 2010; Cawley et al., 2004). The weight loss effects of 

smoking is as a result of the increase in energy expenditure (EE) due to the effect of nicotine in 

tobacco (Hofstetter  et al., 1986), which suppresses appetite for food (Chiolero et al., 2008). This 

suppression of appetite leads to less consumption of food and consequently, less weight. 

Nonetheless, the overall effect of smoking on health is detrimental. 

Participants with hypertension in this study have about four times the risk of being obese 

compared to those without hypertension. It is established that overweight and obesity induce the 

development of hypertension and hypertension also increases body weight (Julius et al., 2000; 

Narkiewicz, 2006), describing the obesity and hypertension relationship as vice versa. The use of 

certain anti-hypertensive drugs such as beta blocker has been linked to obesity development 

(Sharma et al., 2001; Pischon & Sharma, 2001). This could be a plausible reason for the higher 

odds for obesity among hypertensive patients. Finally, obesity is a predisposing factor for 

hypertension as a result of its role in the development of endothelial dysfunction and systematic 

inflammation (Guh et al., 2009). Thus, the higher prevalence of obesity among the hypertensive 

drivers is not surprising. 
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4.8.1.1 Abdominal obesity 

This is the first study to examine the prevalence of AO based on four contrasting anthropometric 

indices (WC, WHR, WHtR and NC) among commercial taxi drivers in South Africa. Consistent 

with other studies (Haregu et al., 2016;Ashwell et al., 2012), there were variations in the 

prevalence rates among the four anthropometric indices. The prevalence of AO was based on 

WC, WHR, WHtR and NC was 61.5%, 67.7%, 80.1% and 65.3%, respectively. Irrespective of 

the type of anthropometric indicator, the proportion of AO was high, with discordant results. 

Even among the general population in South Africa, the prevalence of AO has been reported as 

being high (Motala et al., 2011; Matsha et al., 2013; Peer et al., 2015a; Goon et al., 2014a; De 

Lucia Rolfe et al., 2015). Among the four anthropometric indices, the WHtR records the highest 

prevalence rate of AO. The WHtR is a newly introduced anthropometric index, which is a more 

useful clinical screening tool than WC, with a cut-off value of 0.5 applicable to both children and 

adults worldwide. This anthropometric index was postulated by Ashwell et al. (2014),with a 

message “keep your waist circumference to less than half your height.” 

Notably, the working environment of the South African commercial taxi drivers, usually called 

‘Taxi Rank’, are characterized by a rhythm of life, which is faster, noisier and the drivers suffer 

from greater life and work stress. It is postulated that stress reactions are associated with the 

development of abdominal obesity (Bjorntorp, 2001). Also, the participants in this study smoke 

(30%) and drink alcohol daily (72.4%) and binge drink (24%). As reported in other studies 

(Laitinen et al., 2004;Riserus & Ingelsson, 2007), abdominal obesity is more frequent among 

people who smoke and drink alcohol. Additionally, sleep is an important lifestyle indicator 

impacting on health. Other studies have found an association between shorter sleeping time and 

the risk of AO (Lopez-Sobaler et al., 2016; Sperry et al., 2015). The mean sleeping time of the 

drivers in this present study was 6.21.6 hours per day. These working health dynamics could 

explain why the commercial taxi drivers in this present study had higher proportions of AO. 

Ergonomically, the AO of the drivers may impact on some aspects of their ergonomics in terms 

of the sitting position versus the positioning of the wheel steering and, possibly the seatbelt. The 

seat conformation (width and depth) would assume an android or gynoid fat distribution 

(Capodaglio et al., 2010). Research has shown that obese individuals often avoid wearing seat 

belts whilst driving because of the discomfort and localized pressure (Burton et al., 1998; 
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Hamilton et al., 2007) and are at higher risk  of  death  when  involved  in  car  accidents, 

compared  to  normal-weight  individuals. As such, it is postulated that the design of vehicles 

should take this data into consideration (Rodacki et al., 2005; Moreno et al., 2006). Studies have 

demonstrated that individuals with BMI>32 frequently complain of daytime sleepiness, an 

obvious danger during driving (Hamilton et al., 2007; Frank et al., 2004). Research is needed to 

elucidate the impact of AO on the seat position ergonomics of drivers in South Africa. 

Like other anthropometric indicators, other studies have explored the utility of NC as a simple 

and valuable screening tool for identifying individuals with overweight and obesity (Ben-Noun 

et al., 2012; Lou et al., 2012; Yan et al., 2014; Preis et al., 2010; Stable et al., 2013). Of course, 

the NC has shown to be strongly associated with classic obese markers such as BMI and WC; 

and is correlated with cardiometabolic risk factors: blood pressure, fasting plasma glucose levels 

and triglyceride levels (Yan et al., 2014). 

The present study found that, among the four indices, WHR and WC (r=0.644) and WHTR WC 

(r=0.628) are strongly correlated. Previous studies have reported a strong correlation with WHR 

and WC (Guan et al., 2016; Haregu et al., 2016); and in WHTR with WC (Lam et al., 2015; 

Haregu et al., 2016; Guan et al., 2016; Kim et al., 2017; Krakauer & Krakauer, 2016). The high 

correlations between WC and WHTR could be explained in the context of ‘measuring’ obesity in 

an individual. WC is an absolute measure of waist, while WHTR is a relative measure, 

suggesting that the two measurements are strongly related to each other (Haregu et al., 2016). 

Thus, adjusting for WC for height would have little correction effect on WHTR. 

The present study showed that WC was the best predictor of hypertension (OR (95 % CI); 3.7 

(2.3-6.1)) and diabetes (OR (95 % CI); 3.1(1.6-6.0) in the population. Previous studies (Pouliot 

et al., 1994; Krakauer et al., 2016; Haregu et al., 2016; Wei et al., 1997; Dobbelsteyn et al., 

2001) have reported the superiority of WC over other anthropometric indicators in detecting 

cardiometabolic risk factors. Clinically, the WC has been recommended as a diagnostic 

screening tool for both children (Schroder et al., 2014; Goon, 2013) and adults (Nagao et al., 

2013; Kim et al., 2017; Siren et al., 2012). This anthropometric index is easy to measure, and 

requires only a simple tape.  
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4.8.2  Pre-hypertension and hypertension 

Undiagnosed and uncontrolled hypertension contributes significantly to the burden of 

cardiovascular diseases and its complications. It is also an independent risk factor for morbidity 

and mortality (Kayima et al., 2013). We found an alarmingly high prevalence of hypertension 

among commercial taxi drivers in this study. To the best knowledge of the authors, no study has 

been conducted on hypertension among commercial taxi drivers in South Africa. Thus, the 

findings of this study can only be comparable to studies conducted elsewhere. The prevalence of 

hypertension found in this study is higher than the reported prevalence of hypertension among 

commercial taxi drivers across Africa (Erhiano et al., 2015; Tobin et al., 2013; Olusegun et al., 

2016) and several developing countries (Satheesh et al., 2013; Lakshman et al., 2014; Nayak et 

al., 2014; Wang et al., 2001; Saberi et al., 2011; Siu et al., 2012; Izadi et al., 2013; Shin et al., 

2013) which ranged from 9.0% to 46%. The prevalence recorded in this study is only 

comparable with the study among commercial drivers in two developed countries; Hong Kong 

and Taiwan, 57% and 56%, respectively (Table 4.23). Also, the prevalence found among the 

sample in this present study is higher than the reported prevalence (49.2%) among the general 

population in the same district (Owolabi et al., 2017d). The finding in this study affirms the 

assumed higher risk for hypertension among commercial taxi drivers. A thorough comparison of 

prevalence across various studies might be difficult because of variation in study settings and 

methodology. However, the findings of this study mirror the notion of an epidemiological 

transition and the increasing hypertension burden currently sweeping across developing 

countries, and commercial driversespecially are particularly at a higher risk given their unhealthy 

lifestyle behaviour, in terms of sedentarism, excessive alcohol consumption, smoking and other 

illicit health behaviours. Also, the high prevalence of pre-hypertension found among this group 

is a cause for concern. Pre-hypertension indicates a high-risk for hypertension (Wang et al., 

2015; Xu et al., 2016), thus, there is a possibility of a future increase in hypertension burden if 

appropriate interventions are not implemented. There is an urgent need to promote health 

awareness, frequent health screening and implementation of effective interventions targeting 

hypertension among this neglected group, as their health is very crucial to the society at large. 
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Table 4.23: Prevalence hypertension among South African commercial taxi drivers compared with the literature 
Country Design/ Sample size Mean age Percentage  Author 

Abuja, Nigeria Cross- sectional; 389 39.0 ±10.0 9.0% (Olusegun et al., 2016) 

Chittoor, India Cross-sectional; 204 41.38 ±10.45 14.21% (Udayar et al., 2015) 

Bangalore, India Cross- sectional; 500 - 16.0% (Satheesh et al., 2013) 

Iran Cross-sectional;1903 41.55 ±10.43 16.4% (Izadi et al., 2013) 

South-south, 

Nigeria 

Cross-sectional; 112 37.49 ±9.3 21.4% (Tobin et al., 2013) 

Sokoto, Nigeria Cross-sectional; 213 47.48 ±10.18 33.5% (Erhiano et al., 2015) 

India Cross-sectional; 587 46.9 ±6.69 34.8% (Borle et al., 2015) 

Brazil Retrospective 

observational; 659 

41.7 ±6.9 38.2% (Hirata et al., 2012) 

South India Cross- sectional;179 36.5 ±8.4 41.3% (Lakshman et al., 2014a) 

Iran  Cross- sectional; 429 36.6 ±10.7 42.9% (Saberi et al., 2011) 

South Brazil Cross-sectional; 250 41.9 ±10.0 45.2% (Sangaleti et al., 2014) 

India  Cross-sectional 

comparative; 50 

- 46.0% (Nayak et al., 2014) 

Korea  433 - 53.3% (Shin et al., 2013) 

Hong Kong 3376 50.9 ±7.6 57.0% (Siu et al., 2012) 

Taiwan  Cross-sectional; 1761 - 56.0% (Wang et al., 2001) 

South Africa Cross-sectional; 403 43.3 ±12.5 57.0% Present study (2017). 

 

Age, duration of driving, alcohol use, abdominal obesity and diabetes were significant predictors 

of hypertension among the study participants. This corroborates several studies (Satheesh et al., 

2013; Tobin et al., 2013; Lakshman et al., 2014; Udayar et al., 2015). Consistent with other 

studies (Lakshman et al., 2014; Peltzer et al., 2013; Satheesh et al., 2013), a higher prevalence of 

hypertension was found among participants older than 35 years compared to those below 35 

years. Age is an independent risk factor for cardiovascular disorders, especially 

hypertension(Mcdonald et al., 2009). Ageing is often accompanied by changes in the body 

systems, including the cardiovascular system and degeneration of cells (Suastika et al., 2012) 

which increases susceptibility to cardiovascular disorders, including hypertension (Mcdonald et 

al., 2009). This might also be the plausible reason for the higher prevalence found among drivers 

with a longer duration of driving as they constitute those in the higher age group. 

Additionally, both generalized and abdominal obesity and diabetes were found to be 

independently associated with hypertension in the study setting. This is similar to other studies 

(Erhiano et al., 2015; Olusegun et al., 2016). The association between hypertension and obesity 

has long been established (Chiang et al., 1969). Obesity increases the risk of developing 

hypertension(Borrell et al., 2014) due to the activation of the sympathetic nervous system, renin-

angiotensin system, and sodium retention among other abnormalities (Jiang et al., 2016; Re, 
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2009). Obesity, particularly abdominal obesity exerts a deleterious health effect on the 

development of insulin resistance and glucose metabolism (Pinto & Beltrán-Sánchez, 2015), 

which predisposes one to diabetes, later, hypertension and ultimately, cardiovascular diseases 

(World Heart Federation, 2016). Also, hypertension and diabetes share a similar metabolic 

pathways and risk factors such as genetics, physical inactivity, dyslipidemia, insulin resistance 

and obesity. These factors collectively contribute to the development of arterial stiffness, which 

promotes the development of hypertension(Cheung & Li, 2012b;DeMarco et al., 2014).Thus, the 

associative link between obesity, diabetes and hypertension among the study participants is 

expected. This calls for joint intervention programmes targeting all the cardio-metabolic risk 

factors among commercial taxi drivers in the study setting. 

Finally, alcohol usage was significantly associated with hypertension among the study 

participants. This finding agrees with Udayar et al. (2015) study, but contrast with other studies 

(Satheesh et al., 2013; Tobin et al., 2013). Although, controversies exist regarding the impact of 

alcohol on health, and while moderate alcohol drinking has been shown to improve 

cardiovascular function, especially among younger age groups, heavy consumption (more than 

three at a sitting) impacts negatively on cardiovascular health, especially hypertension and atrial 

fibrillation (Pisa et al., 2010; Samokhvalov et al., 2010a). Heavy alcohol consumption increases 

blood pressure(Husain et al., 2014; Sheps, 2015). Thus, the high prevalence of hypertension 

found in this study is not surprising. Anecdotally, most commercial motor drivers in South 

Africa consume excessive alcohol, smoke and indulge in illicit health behaviours, which tend to 

compromise their health status; and South Africa is  reported to be a hard-drinking country 

(Morojele & Ramsoomar, 2016). Most of the factors contributing to the high burden of 

hypertension among commercial taxi drivers are modifiable, and that “prevention is better than 

cure”, intervention strategies are needed to safeguard the health of this special population. 

 

4.8.3 Prevalence and risk factors for diabetes 

The present study determined the prevalence, awareness, treatment and determinants of diabetes 

and pre-diabetes among commercial taxi drivers in BCMM, South Africa. To the best knowledge 

of the researcher, this is the first study reporting the prevalence of diabetes and pre-diabetes 

among commercial taxi drivers in South Africa. Thus, this study can only be compared to studies 
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conducted among commercial taxi drivers outside South Africa. Diabetes mellitus has become a 

global public health challenge not limited to the high income countries but has extended to the 

majority of the low and middle income countries (Zhang et al., 2010) where the prevalence rate 

is growing to a peak and projections increasing (World Health Organization, 2012). Diabetes 

mellitus is a metabolic disorder that poses a significant threat to the life of drivers, passengers 

and other road users. 

The findings of this study revealed an overall prevalence of 16% and 17% for diabetes and pre-

diabetes, respectively. The prevalence of diabetes in this study is higher than studies carried out 

among drivers in countries like Hong Kong, Iran and Brazil; although, Sangaleti et al. ( 2014) 

reported a similar finding (16.4%) among commercial taxi drivers in South Brazil (Table 5). 

Comparison with commercial drivers in other countries may not give an accurate picture or 

might be overemphasizing the burden of diabetes in this study. However, when compared to 

studies conducted among the general population of South Africa, the prevalence rate found in 

this study is more than the 8.3% overall prevalence of diabetes in South Africa (Guariguata et al., 

2014). With the incessant projection of an increase in the prevalence of diabetes, coupled with 

the high prevalence of pre-diabetes found among the study participants, there is a need for 

prompt interventions to curb this growing menace, especially among this high-risk population 

group. 

Table 4.24: Prevalence of diabetes among South African commercial taxi drivers compared with reports of other 

studies 

Country Design   Mean age Percentage Author  

Iran Cross-sectional: 1137 47.7 ±28.7 6.3% (Tofangchiha et al., 2014) 

Iran  Cross-sectional: 1903 41.55 ±10.53 9.1% (Izadi et al., 2013) 

Hong Kong 3376 50.9 ±7.6 8.1% (Siu et al., 2012) 

Iran  Cross-sectional: 429 36.6 ±10.7 7.0% (Saberi et al., 2011) 

Brazil  Retrospective observational: 659 41.7 ±6.9 2.8% (Hirata et al., 2012) 

Brazil 155 _ 11.0% (Reis et al., 2017) 

Brazil Cross-sectional: 250 41.9 ±10.0 16.4% (Sangaleti et al., 2014) 

South Africa Cross-sectional:403 43.3 ± 12.5 16% Present study 

 

With regard to awareness and treatment of diabetes among participants with diabetes, 68% 

(n=43) of them were aware of their diabetes status and of these, the majority, 30 (70%) reported 

being on treatment. This is similar to Sangaleti et al. (2014), who reported an awareness rate of 

63% among drivers in Brazil. The diabetes awareness and treatment rate among the study 

participants is commendable. However, further actions should be taken by district health 
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managers to ensure that the burden of undiagnosed diabetes is drastically reduced among this 

cohort. Also, as practiced in developed nations(Thiese et al., 2015), which was also practiced in 

Iran (Izadi et al., 2013)and Brazil (Hirata et al., 2012), the adoption of a mandatory medical 

fitness test for commercial driving among drivers living with diabetes in South Africa could 

assist in improving awareness, treatment and control. This will also ensure the safety of the 

commercial drivers, passengers and other road users. 

The independent predictors of diabetes according to this study were older age, being ever 

married and hypertension. Ageing increases susceptibility to diabetes (Gunasekaran & Gannon, 

2011). This finding is similar to that of other studies conducted among drivers in Iran (Izadi et 

al., 2013) and Hong Kong (Siu et al., 2012). Obesity is a common predisposing factor for 

diabetes and the link between increasing age and diabetes could be as a result of both generalized 

and central obesity found among the older adults, as a result of reduction in physical activity 

levels (Amati et al., 2009a).This is evidenced by the significant association found between 

physical inactivity and diabetes in this study. Also, ageing has been reported to be associated 

with a higher incidence of insulin resistance, inflammation and impaired insulin secretion 

precipitated by impairment in the functioning and proliferative capacity of the islet cells with a 

resultant development of diabetes (Maedler et al., 2006b; Amati et al., 2009a; Kirkman et al., 

2012). Thus, the American Diabetes Association (American Diabetes Association, 2013), 

specified the need for regular diabetes screening among older adults. This is also a call for action 

for district health managers to regularly organize screening programmes for diabetes among 

commercial taxi drivers, especially, the older ones in order to reduce the burden associated with 

diabetes and its complications.  

A higher prevalence of diabetes was also found among the married, obese and physically 

inactive commercial taxi drivers. This is similar to the findings of (Owolabi et al., 2016) among 

adults in BCMM, South Africa. The association between diabetes and marriage is unclear. It 

could be due to the influence of other clusters of modifiable and non-modifiable risk factors 

among the study participants (Leong et al., 2014). Also, it might be that married participants 

have better and regular access to staple foods like maize meal coupled with regular snacking and 

unhealthy diets commonly eaten at various taxi ranks. Additionally, most of the commercial taxi 

drivers usually sit for long hours (sedentarism) without engaging in any physical activity. They 
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work in a stressful environment and with less hours of sleep (6.371.6) (Razmpa et al., 2011). 

These lifestyle behaviours could lead to obesity and the development of diabetes (Marks & 

Landaira, 2015; Al-Quwaidhi et al., 2013). 

Surprisingly, a higher prevalence of diabetes was found among participants who reported not 

taking sweet beverages. This is contrary to several studies which purported the harmful effects of 

sweet beverages and their negative effect on type 2 diabetes (Hu, 2013; Vartanian et al., 2007; 

Imamura et al., 2015). Although, we cannot specifically state that the consumption of sweet 

drinks does not have a negative effect on diabetes development, the higher prevalence found 

among those who reported not consuming them could be due to other underlying factors. They 

might have stopped consuming such drinks after the diagnosis of diabetes or they might have 

other underlying conditions that predispose them towards diabetes.  

Finally, hypertension was found to be associated with diabetes among the study participants. 

This is not surprising. Several studies have also reported similar association among drivers 

across various countries such as Iran (Izadi et al., 2013), Poland (Marcinkiewicz et al., 2010) and 

Hong Kong (Siu et al., 2012). This association is often linked to the similar metabolic pathways 

between both conditions, as well as their shared risk factors, which range from genetics, 

behavioural, metabolic, and demographic factors to physiological factors (Landsberg & Molitch, 

2004; Cheung et al., 2012; Tekola-Ayele et al., 2013). 

Education also has a significant association with diabetes mellitus shown by its impact in the 

increase of diabetes mellitus in this study. Education plays a vital role in being informed health 

wise; it supports health literacy, as a low level of education often results in low health literacy or 

health illiteracy (van der Heide et al., 2013). A higher level of education with resultant health 

literacy gives individuals a conscious understanding of proper dietary modification, healthy 

living and behaviours and a need to assess health care facilities for health consultation, with the 

knowledge of what results are from a deviation from wellness (Zimmerman et al., 2015; Smith et 

al., 2011). This is consistent with the literature, (Sacerdote et al., 2012; Agardh et al., 2011; Flor 

& Campos, 2017; Shang et al., 2013) which has previously been documented in the study area 

(Owolabi et al., 2016). Type 2 diabetes was more prevalent among participants with a low level 

of education and this could contribute to poor prognosis of the disease(Berkman et al., 2011), 

unlike individuals with a high level of education (van de Sande et al., 2007). Not furthering the 
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education of the participants in this study could have contributed to an increase prevalence of 

type 2 diabetes mellitus among this group of commercial drivers. Mostly, this is linked with low 

socio-economic status and income, which could influence their everyday life, making them 

susceptible to developing type 2 diabetes mellitus. Also, low level of education could be a 

contributory factor to the high odds among the confounders of diabetes in this study. 

Being obese increases the prevalence of type 2 diabetes mellitus in this study. Obesity 

individually, is a proximate factor of non-communicable diseases that is it serves as a driver of 

chronic diseases. Obesity specifically increases the mechanism and substances that could aid the 

development of diabetes in an individual who is obese, compared with a person of normal 

weight. Due to obesity it becomes so easy for the beta cells to dysfunction and the body becomes 

insensitive to insulin action (Al-Goblan et al., 2014), which will eventually results in to type 2 

diabetes mellitus. This finding is in accordance with several study findings in South Africa 

reporting strong correlation between obesity and diabetes (Owolabi et al., 2016; Matsebula & 

Ranchhod, 2016; Kruger et al., 2007). It could also be noted that, often, physical inactivity goes 

with obesity and traditionally, physical inactivity predisposes to different diseases, which is one 

of the outcomes of this study’s findings. The prevalence of diabetes was greater and more 

significantly correlated with reports of participants being physically inactive. This may be related 

to the rate at which sedentarism as a result of lifestyle and the nature of the job of commercial 

drivers leads to obesity (Choi et al., 2010). Physical inactivity in this study can also be linked to 

the long period of driving among commercial drivers that could have consumed most of their 

time thus precluding physical activity. Having a constant routine of sitting behind the wheel for 5 

years or more, without engaging in some sort of active physical activity as recommended can 

pose a serious health threat. 

 

4.8.4  Prevalence and risk for metabolic syndrome 

This is the first study in South Africa to determine the prevalence of metabolic syndrome among 

South African commercial taxi drivers. The prevalence of metabolic syndrome in this study is 

22%. The finding in this study is close to the reported findings of 24% among Brazilian 

(Cavagioni et al., 2008) and 26.8% among Hong Kong drivers (Siu et al., 2012). However, the 

prevalence rate in this study is lower than that of the USA having 29% (BC Legal News, 2017), 

Korea 49.9% (Shin et al., 2013), Taiwan 43.1% (Chen et al., 2013) and Iran (26.1%-35.9%) 
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(Mohebbi et al., 2012; Mohebbi et al., 2010; Ebrahimi et al., 2016; Saberi et al., 2011) (Table 

4.25). The absence of lipid disorders in defining criteria for METs in this study, might have 

underestimated the prevalence among study participants. Notwithstanding, the observed 

prevalence of metabolic syndrome among the taxi drivers in this study is high and could be 

ascribed to the working conditions and the unhealthy lifestyle behaviours (sedentarism, 

unhealthy dietary practices, smoking, excessive alcohol consumption), as well as work-related 

stress (Apantaku-Onayemi et al., 2012; Siedlecka, 2006; Chen et al., 2013; Ebrahimi et al., 2016; 

Mohebbi et al., 2010).With the nutritional transition in South Africa, there have been reports of 

high abdominal obesity (Peer et al., 2015b; Motala et al., 2011) which is a predisposing factor for 

metabolic syndrome. Also, a constant source of income when having a job (Peer et al., 2015a) 

whereby there is money to feed and probably overfeed, this can increase the development of 

metabolic syndrome.  

Table 4.25: Prevalence of metabolic syndrome among drivers in past studies 

Country Method Mean age Prevalence Author 

USA 115/262 - 29% (BC Legal News, 

2017) 

Iran Cross-sectional: 1018 42.17 ± 10.65 26.1% ATP III, IDF 

35.2%, 31.6% AHA. 

(Ebrahimi et al., 2016) 

Iran Cross-sectional: 429 36.6 ± 10.7 35.9% (Saberi et al., 2011) 

Hong Kong 3376 50.9 ±7.6 26.8% (Siu et al., 2012) 

Iran  12,138 37.8 ±10.1 30.5% (Mohebbi et al., 2012) 

Taiwan 421 46.5 ± 9.4 43.1% (Chen et al., 2013) 

Brazil  Cross-sectional: 258 37.5 ± 10.1 24% (Cavagioni et al., 

2008) 

Iran Cross-sectional: 626 38.8± 10.07 32.4% (Mohebbi et al., 2010) 

Korea  Cross-sectional: 443  49.9% (Shin et al., 2013) 

South Africa  Cross-sectional: 403  22% Present study  

 

Generally, there has been an increase in the prevalence of metabolic syndrome in developing 

countries (Misra et al., 2008) and South Africa is no exemption. Several studies have reported 

high prevalence of  metabolic syndrome in South Africa, ranging from 21.8% to 62% (Peer et al., 

2015a; Owolabi et al., 2017b; Motala et al., 2011; Erasmus et al., 2012; Prakaschandra & 

Naidoo, 2016) and its prevalence is high when compared with other African countries (Hoebel et 

al., 2012; Motala et al., 2011). This mirrors the epidemiological, nutritional and socio-economic 

transition taking place across developing countries (Kabudula et al., 2017) and in South Africa.  
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A low level of education was associated with a higher prevalence of METs. This finding is 

similar to the finding of Owolabi et al. (2017) among South African adults, as well as the finding 

of Hajian-Tilaki et al. (2014) among Iranians. There is a documented resultant increase in 

knowledge, associated with education. Also, it is speculated that the more educated an individual 

is, the more knowledgeable they are about their health, and the more receptive they become to 

information obtained regarding their health (Cutler & Lleras-Muney, 2010; Deaton et al., 2006). 

Whether this mirrors the situation of the drivers in this present study is debatable. It could be 

inferred that such increased knowledge resulting from increased levels of education, which, in 

turn, might have influenced the health behaviours of the more educated drivers, and perhaps, 

reduced their vulnerability to cardio-metabolic risk. 

Older participants and those with a period of driving for more than five years, had a higher 

prevalence of METs. Ageing is an established risk factor for cardio-metabolic health 

compromise (Okafor, 2012). All the components of METs have been linked with increasing age 

(Amati et al., 2009b; Owolabi et al., 2016; Kirkman et al., 2012). Less physical activity, 

increased food consumption, reduction in lean body mass and an increase in body fat and 

visceral adiposity found among the older adults resulted in an increased predisposition to obesity, 

which is also a predisposing factor to other cardio-metabolic risk factors (Yamamoto et al., 2011; 

Amati et al., 2009b). In addition, ageing is accompanied by a decline in islet cells functioning as 

well as changes in the cardiovascular system, which brings about the development of diabetes 

and hypertension, respectively (Rankin & Kushner, 2009; Maedler et al., 2006a). Thus, the 

higher prevalence of METs among the older adults is not surprising. This might also be the 

underlying reason behind the higher prevalence found among those with longer periods of 

driving. Aside from this, an accumulation of work-related stress, unhealthy diet and inactivity 

among the drivers with longer duration of driving could also contribute to the higher odds for 

METs (Chandola et al., 2006; Apantaku-Onayemi et al., 2012; Siedlecka, 2006). 

There was a three-fold increase in metabolic syndrome among married participants in this study. 

There is no clear-cut explanation regarding the association between marriage and METs. 

Although some authors documented similar higher odds for METs among married individuals 

(Bhanushali et al., 2013; Owolabi et al., 2017b), Hosseinpour-Niazi et al. (2014), reported no 

significant association between marriage and METs. Troxel et al. (2005), on the other hand, 
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identified marital quality as the link between marriage and METs. In addition, higher prevalence 

of the various components of METs, often seen among married individuals, might also be 

responsible for this finding. Even age might be an underlying factor, as most married people are 

usually older than the singles. Also, an improper change in eating patterns of married individuals 

could consequently increase the chances of developing obesity. This could subsequently, with 

the presence of other associated factors, lead to METs. 

Finally, the consumption of sweet beverages and physical inactivity were the behavioural factors 

associated with METs in this study population. This was anticipated as unhealthy beverages and 

physical inactivity are leading causes of obesity, a predisposing factor to other components of 

METs. This finding is similar to that found among Taiwanese drivers by Chen et al. (2013). 

 

4.8.5  Prevalence of alcohol, smoking and physical inactivity 

This was an on-site screening among commercial taxi drivers in Buffalo City Metropolitan 

Municipality, South Africa, to assess the prevalence of unhealthy lifestyle behaviours such as 

alcohol use, smoking and physical inactivity. These factors all contribute to the development of 

non-communicable diseases, as well as road traffic crashes and injuries, which constitute a 

significant health and socio-economic threat.  

 

4.8.5.1 Smoking 

In this study, 30% of the commercial drivers were current smokers with majority smoking daily. 

The prevalence in this study is similar to the reported prevalence among drivers in Nigeria (32%) 

(Ozoh et al., 2014) and Brazil (29%) (Sangaleti et al., 2014). It is however slightly higher than 

that observed among drivers in Colombia (20.3%) (Useche et al., 2017) and some other parts of 

Nigeria (25.8%) (Adekoya  et al., 2011). Some authors documented a higher prevalence than the 

one observed in the study, a prevalence ranging from 39.4% in Nigeria (Fasasi et al., 2014) to as 

high as 93% among Bangladesh drivers (Goon et al., 2014b). The prevalence of smoking among 

this study’s participants is however higher than the reported national prevalence of 17.6% 

(Reddy et al., 2015). Likewise, (Owolabi et al., 2017e) in their study on the general populace in 

this same setting reported a prevalence as low as 15% among adults in this setting. These all 

establish the fact that commercial taxi drivers participate in the illicit use of harmful 

psychoactive substances like cigarettes more than the general population. Most likely, 
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commercial taxi drivers smoke cigarettes in a bid to ease the stress involved in their work, to 

relax, be active or keep their weight in check (Okpataku, 2015; Usman & Ipinmoye, 2016). This, 

however, is disastrous both for drivers and for the populace at large. Also, other factors such as 

male dominance of the occupation (Reddy et al., 2015), urban location (Vellios & van Walbeek, 

2016), low literacy level (Goon et al., 2014b; Owolabi et al., 2017e), might also have contributed 

to the high prevalence of smoking observed. There is a need for sensitisation among this group 

by the Department of Health in collaboration with the Department of Transport with regards to 

the harmful effects of cigarette smoking. Also, there is a need for the better enforcement of 

existing laws regarding cigarette smoking. 

 

4.8.5.2 Alcohol 

A high prevalence (37%) of alcohol use was found among the commercial drivers in this study. 

Several studies (Useche et al., 2017; Abiona et al., 2006; Akpan et al., 2014; Adekoya  et al., 

2011; Sangaleti et al., 2014) have also documented a high prevalence of harmful alcohol use 

among commercial drivers. Thus, the finding in this study is not shocking. The prevalence found 

among the commercial taxi drivers is higher than the reported national prevalence in South 

Africa (Peltzer et al., 2011). Commercial taxi drivers in this setting, do not just drink, they binge 

drink. Generally in this setting, a high prevalence of binge drinking has been reported (Owolabi 

et al., 2017c). The high prevalence of binge drinking among commercial drivers is not surprising 

and is concerning, given the fact that drinking while driving is associated with injuries and 

deaths related to road traffic crashes. The existing policies on alcohol use, as well as the 

legislation that applies to the commercial drivers need to be revisited, re-evaluated and 

reinforced. As it is, it does not seem that these drivers are aware of the existing policies and 

legislation regarding drunk driving and this should be corrected to protect the lives of drivers and 

the passengers that they carry.  

 

4.8.5.3 Physical inactivity 

Another lifestyle risk factor assessed among this group is physical inactivity. Physical inactivity 

contributes to non-communicable diseases and road traffic injuries by stimulating obesity. The 

majority (82%) of the study participants were inactive. This prevalence is twice the prevalence 

recorded among the general South African population (46%) (Peer, 2013). Several other studies 
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have also highlighted the huge burden of physical inactivity among commercial drivers 

(Sangaleti et al., 2014; Hirata et al., 2012; Varela-Mato et al., 2017; Varela-Mato et al., 2016; 

Sena et al., 2008). These scholars related this high burden of physical inactivity to the nature of 

the work of commercial drivers, which entails long hours of sitting, while driving, and even 

when not driving. Physical activities promote cardio-metabolic health and reduce the incidence 

of cardio-metabolic diseases (Kolbe-Alexander et al., 2013; Wilmot et al., 2012; Puhkala et al., 

2015). Also, obese drivers might not be able to assume a comfortable position while driving and 

this might increase the chance of getting involved in road crashes. There is therefore a need to 

encourage the drivers to engage in physical activities. Thus, proper health education and 

awareness creation programmes are required for this group, in this regard. 



95 
 

CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

INTRODUCTION 

A summary of the study, the conclusion, the study’s limitations and strengths and 

recommendations will be presented in this chapter. 

 

5.1 SUMMARY 

Cardio-metabolic risk factors have been researched in South Africa, in the Eastern Cape 

Province of the country, in Buffalo City Metropolitan Municipality (BCMM); but there are no 

studies on the cardio-metabolic risk profile of commercial drivers in the Eastern Cape Province 

of the Country. The main aim of the study was to determine the prevalence and correlates of 

cardio-metabolic risk factors (CMRFs) among minibus taxi drivers in Buffalo City Metropolitan 

Municipality, East London, South Africa. Cardio-metabolic risk factors are basically factors that 

raise the individual’s susceptibility to cardiovascular diseases and diabetes mellitus.  

The specific aims of the study were to: 

i. Determine the prevalence and risk factors of overweight and obesity among commercial 

drivers in BCMM; 

ii. Determine the prevalence and risk factors of hypertension and pre-hypertension among 

commercial drivers in BCMM; 

iii. Determine the prevalence and risk factors of type 2 diabetes mellitus and pre-diabetes among 

commercial drivers in BCMM; 

iv. Assess age, duration of driving, educational level, socio-economic differences in CMRFs, 

risk factors and prevalence rates among commercial drivers in BCMM; and, 

v. Examine the association of CMRFs risk factors with lifestyle characteristics (smoking, 

alcohol consumption, physical activity, dietary intake) among commercial drivers in BCMM. 
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The research questions for the study were: 

i. What is the prevalence and risk factors of overweight and obesity among commercial drivers 

in BCMM? 

ii. What is the prevalence and what are the risk factors of hypertension and pre-hypertension 

among commercial drivers in BCMM? 

iii. What is the prevalence and what are the risk factors of type 2 diabetes Mellitus and pre-

diabetes among commercial drivers in BCMM? 

iv. Would age, duration of driving, educational level, and other socio-economic variables predict 

the risk of CMRFs among commercial drivers in BCMM? 

v. Would smoking, alcohol consumption, physical activity, and dietary intake have any 

significant effect on the risk of developing CMRFs, among commercial drivers in BCMM?  

 

The study was a cross-sectional, quantitative survey among commercial drivers registered in the 

existing taxi associations in ten selected taxi ranks in BCMM. The study used a convenient 

sample technique for the study participants. A sample size of 403 commercial drivers 

participated in the study with completed questionnaires. The WHO STEPwise questionnaire 

(World Health Organization, 2003) was used for data collection. The WHO questionnaire 

involves self-reported information socio demographic (sex, age, level of education, race, 

education, marital status, income and work experience) and lifestyle behavioural risk factors 

(smoking, alcohol consumption, physical inactivity, dietary intake).  

The second aspect of the instrument focused on objective reports concerning anthropometric 

measurements which include weight, height, waist circumference, hip circumference, neck 

circumference and blood pressure. The third aspect involved objective information obtained 

through biochemical measures. This comprised the fasting blood glucose level. The WHO 

STEPS recommended instrument has been validated through several studies which used the same 

standardised questions and protocol in different regions and countries (Virgin Island ministry of 

Health and Social Development, 2010: Fereshteh et al., 2007; Kingsley, 2003; WHO, 2015). 

The study involved ten research assistants. The research assistants were qualified nurses and 

students in health-care-related fields. Training was organized for the research assistants to 
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facilitate competency in all aspect of the study (questionnaire administration, anthropometric, 

blood pressure and blood glucose measurements). During training, each person was allocated to 

a specific aspect of measure for consistency. There were team leaders for each unit who 

coordinated the activities of the units. 

Due explanations about the aim, nature and the procedures of the study were given to the 

participants before data collection. Information on the demographics, behavioural characteristics 

and dietary patterns (fruit and vegetable consumption) was obtained from the participants 

through the questionnaire administration. The body mass index, waist to hip ratio and waist 

height ratio were derived from the anthropometric measurements. 

Data were analysed using a combination of descriptive and inferential statistics. Descriptive 

statistics (frequency percentages, mean and standard deviation) were used for categorical 

variables. Inferential statistics (bivariate and multivariate logistic regression) were used to 

identify the significant associated risk factors of obesity, hypertension, diabetes metabolic 

syndrome and their ninety five percent confidence interval (95% CI). The logistic regression was 

also adjusted for confounding factors, to determine which of the demographic variables (sex, 

age, level of education, marital status, income, driving history) and behavioural lifestyle 

variables (smoking, alcohol consumption, physical inactivity, dietary intake) independently and 

significantly predicted the risk of developing CMRFs in the participants. A p-value of < 0.05 was 

considered statistically significant. All statistical analyses were performed with the Statistical 

Package for Social Sciences (SPSS) version 22.0 for Windows (SPSS Inc., Chicago, IL, USA). 

 

Major Findings 

The major findings of the study were: 

i. A high prevalence of overweight (34%) and obesity (37%) exists among the participants. 

ii. Age, marital status, period of driving, smoking, sweet drinks consumption, hypertension 

and diabetes were significantly associated with overweight and obesity among the study 

participants. However, after adjusting for confounding variables, only age, smoking and 

hypertension were independent predictors of obesity among the study participants. 
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iii. There was a high prevalence of pre-hypertension (34%) and hypertension (43%) among 

the study participants. 

iv. Age, marital status, level of education, period of driving, alcohol, sweet drinks 

consumption, obesity and diabetes were significantly associated with hypertension. 

However after adjusting for confounders, only age, obesity, diabetes, alcohol and period 

of driving were independent predictors of hypertension among the study participants. 

v. There was a high prevalence of hypertension among participants with a lower education 

(below grade 8), participants who were obese and those who reported not to take sweet 

drinks. 

vi. There was a high prevalence of diabetes (16%) and pre-diabetes (17%) among the study 

participants 

vii. Awareness of among participants with diabetes was 63% and 43% were on treatment. 

viii. Age, marital status, level of education, period of driving, sweet drinks consumption, 

obesity physical activities and hypertension were significantly associated with diabetes. 

However after adjusting for confounders, only age, being married and hypertension were 

independent predictors of diabetes among the study participants. 

ix. The prevalence of diabetes was high among participants with level of education below 

grade 8.  

x. There was a high prevalence (22%) of metabolic syndrome among the participants. 

xi. Age, marital status, level of education, period of driving, sweet drinks consumption and 

physical activities were significantly associated with metabolic syndrome. However after 

adjusting for confounders, only age, being married and period of driving were 

independent predictors of metabolic syndrome among the study participants. 

xii. There was a high prevalence (82%) of physical inactivity among the study participants 

xiii. The prevalence of smoking among the participants was 30% among which 97% are daily 

smokers 

xiv. There was a high prevalence (37%) of alcohol consumption among participants 

xv. Prevalence of participants that binge drink was 24% 
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5.2 LIMITATIONS 

The limitations to the study should also be noted. First, this was a cross-sectional study. 

Therefore, causal associations cannot be ascertained, but can only be interpreted as hypothetical 

causal relations as this did not allow for a causal relationship between the risk factors and 

(obesity, hypertension and diabetes). Also, the present study involved commercial drivers 

operating in ‘Taxi ranks’ in BCCM, Eastern Cape Province and, therefore, may not necessarily 

represent the entire group of commercial drivers in South Africa. Diagnosis of diabetes among 

the participants without previous history was based on a single fasting blood glucose test. 

Additional tests such as glycosylated haemoglobin or oral glucose tolerance test could have 

validated the diagnosis of diabetes in the study.  

Additionally, standard criteria of METs include abdominal obesity, hypertension, 

hypertriglyceridemia, low HDL-cholesterol level, and hyperglycemia (Kassi et al., 2011); 

however, this study assessed only three criteria. Thus firstly, there is a possibility of 

underestimating the prevalence of METs among the commercial drivers. The participants self-

report of information may be inaccurately reported due to social desirability (for example 

reporting being physically active or eating fruits and vegetables), or embarrassment (for example 

under-reporting alcohol use) (Elshatarat et al., 2016). Second, the questionnaire was self-

reported; as such some recall bias cannot be overruled. Third, there was no gold standard to 

compare all indices. Finally, some of the abdominal obesity cut-off points were developed for 

different population groups and may not necessarily suit the population in this study. 

 

5.3 STRENGTHS  

This study is the first survey conducted to screen for CMRFs among commercial taxi drivers in 

South Africa. Besides, it is a unique study, because it provides important baseline information 

about the significant correlates of CMRFs among commercial taxi drivers. Additionally, multiple 

BP readings were obtained; and all the measurements were done in the field. Measurements were 

done according to standard protocols. Participants with abnormal BP and glucose levels were 

advised regarding appropriate medical care. Given the paucity of data on the clustering of these 

cardio-metabolic risk factors among commercial drivers in BCMM, this study provides a 

snapshot of the metabolic health of this neglected group in health biomarkers assessment 
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compared to the general population in South Africa. It also serves as comparable baseline data 

for health intervention among this unique population. Research assistants were properly trained 

to ensure the quality of data collection. Height, weight and waist and hip circumferences were 

measured, not self-reported, which is a more accurate assessment procedure that adds strengths 

to the data. Also, to the best of the researcher’s knowledge, no study exists on the prevalence and 

predictors of abdominal obesity among taxi drivers in South Africa. 

 

5.4 CONCLUSION 

The prevalence report of overweight and obesity, pre-hypertension and hypertension and pre-

diabetes and diabetes among commercial taxi drivers in BCMM is alarmingly high. This implies 

that the commercial taxi drivers are more predisposed to cardiovascular and metabolic diseases; 

this is worrisome, as it may have a dangerous effect on their health and thus may affect the safety 

of the public who travel with them and share the same road network with them. 

The study shows that age, marital status, period of driving, smoking, sweet drinks consumption, 

hypertension and diabetes are significantly associated with overweight and obesity among the 

participants. Also, there was a high prevalence of abdominal obesity. 

Age, marital status, period of driving, level of education, period of driving, obesity, alcohol, 

sweet drinks consumption and diabetes is significantly associated with hypertension 

Also, there are significant associations between age, marital status, level of education, period of 

driving, sweet drinks consumption, physical activities, obesity and hypertension among the study 

participants. 

The findings reveal that there is a high rate of physical inactivity, smoking and alcohol 

consumption prevalence. 
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5.5 RECOMMENDATIONS 

According to the findings of this study, the following recommendations are made: 

i. There is a need for continual awareness creation and screening for cardiovascular risk 

factors among commercial drivers across the country. Effective interventions targeted at 

the reduction of modifiable lifestyle behaviours should be implemented among this high-

risk group.  

ii. There is an urgent need for interventions tailored towards weight reduction among this 

important, but neglected population group. This may possibly assist in the reduction of 

non-communicable diseases, crashes and injuries related to obesity among commercial 

drivers. 

iii. There is a need to further encourage and organize opportunistic screening for diabetes 

among this cohort to further reduce the burden of undiagnosed diabetes. 

iv. Efforts should be made to promote participation in physical activities among commercial 

drivers in this study, using workplace health education to raise the awareness of its health 

benefits and the health and social hazards of smoking and alcohol intake 

v. Age is one important associated factor of all the cardio-metabolic risk factors screened 

for in this study; hence commercial drivers should be encouraged to have constant health 

check-ups as they age and as their period of driving increases. 

vi. On-site health education should focus on healthy behaviours and living at different taxi 

ranks in collaboration with the department of health. 

vii. Future studies examining total or abdominal obesity in this special population group 

should endeavour to include cardiovascular risk variables such as total cholesterol, 

triglycerides, and fasting blood glucose. This will aid understanding of the relationship of 

obesity with physiological variables often associated with increased metabolic risk, 

among South African commercial taxi drivers. 

viii. Studies on cardio-metabolic risk factors among commercial drivers in various settings 

and provinces in the country are also recommended, and should be regularly updated on 

the health profile of commercial drivers in South Africa.  

 



102 
 

REFERENCES 

Abegunde, D. O., Mathers, C. D., Adam, T., Ortegon, M. & Strong, K. (2007). The burden and 

costs of chronic diseases in low-income and middle-income countries. The Lancet, 370(9603): 

1929-1938. 

Abiona, T. C., Aloba, O. O. & Fatoye, F. O. (2006). Pattern of alcohol consumption among 

commercial road transport workers in a semi-urban community in south western Nigeria. East 

Africa Medical Journal, 83(9): 494-499. 

Abu Dabrh, A. M., Firwana, B., Cowl, C. T., Steinkraus, L. W., Prokop, L. J. & Murad, M. H. 

(2014). Health assessment of commercial drivers: a meta-narrative systematic review. BMJ 

Open, 4(3): e003434. 

Adekoya, B. J., Adekoya , A. O., Adepoju , F. G. & Owoeye, J. F. A. (2011). Driving under 

influence among long distance commercial drivers in Ilorin, Nigeria. International  Journal of 

Biological  Medical Research., 2(4): 870 – 873. 

Adeloye, D. (2014). An Estimate of the Incidence and Prevalence of Stroke in Africa: A 

Systematic Review and Meta-Analysis. PLoS One, 9(6): e100724. 

Adeloye, D. & Basquill, C. (2014). Estimating the Prevalence and Awareness Rates of 

Hypertension in Africa: A Systematic Analysis. PLoS One, 9(8): e104300. 

Adeniyi, O. V., Longo-Mbenza, B. & Goon, D. T. (2015). Female sex, poverty and globalization 

as determinants of obesity among rural South African type 2 diabetics: a cross-sectional study. 

BMC Public Health, 15: 298. 

Afshin, S., Forouzanfar, M. H., Reitsma, M. B., Sur, P., Estep, K., Lee, A., Marczak, L., 

Mokdad, A. H., Moradi-Lakeh, M., Naghavi, M., Salama, J. S., Vos, T., Abate, K. H., Abbafati, 

C., Ahmed, M. B., Al-Aly, Z., Alkerwi, A. a., Al-Raddadi, R., Amare, A. T., Amberbir, A., 

Amegah, A. K., Amini, E., Amrock, S. M., Anjana, R. M. Ä., Johan, Hamid Asayesh, A., Hamid 

, Banerjee, A., Barac, A., Baye, E., Bennett, D. A., Beyene, A. S., Biadgilign, S., Biryukov, S., 

Bjertness, E., Boneya, D. J., Campos-Nonato, I., Carrero, J. J., Cecilio, P., Cercy, K., Ciobanu, 

L. G., Cornaby, L., Damtew, S. A., Dandona, L., Dandona, R., Dharmaratne, S. D., Duncan, B. 

B., Eshrati, B., Esteghamati, A., Feigin, V. L., Fernandes, J. C., Fürst, T., Gebrehiwot, T. T., 

Gold, A., Gona, P. N., Goto, A., Habtewold, T. D., Hadush, K. T., Hafezi-Nejad, N., Hay, S. I., 

Horino, M., Islami, F., Kamal, R., Kasaeian, A., Katikireddi, S. V., Kengne, A. P., 

Kesavachandran, C. N., Khader, Y. S., Khang, Y.-H., Khubchandani, J., Daniel, K., Kim, Y. J., 

Kinfu, Y., Kosen, S., Ku, T., Defo, B. K., Kumar, G. A., Larson, H. J., Leinsalu, M., Liang, X., 

Lim, S. S., Liu, P., Lopez, A. D., Lozano, R., Majeed, A., Malekzadeh, R., Malta, D. C., Mazidi, 

M., McAlinden, C., McGarvey, S. T., Mengistu, D. T., Mensah, G. A., Mensink, G. B. M., 

Mezgebe, H. B., Mirrakhimov, E. M., Mueller, U. O., Noubiap, J. J., Obermeyer, C. M., Ogbo, 

F. A., Owolabi, M. O., Patton, G. C., Pourmalek, F., et al. (2017). Health Effects of Overweight 

and Obesity in 195 Countries over 25 Years. New England Journal of Medicine, 377(1): 13-27. 



103 
 

Agardh, E. E., Sidorchuk, A., Hallqvist, J., Ljung, R., Peterson, S., Moradi, T. & Allebeck, P. 

(2011). Burden of type 2 diabetes attributed to lower educational levels in Sweden. Population 

Health Metrics, 9(1): 60. 

Agarwal, D. P. (2002). Cardioprotective Effects of Light–Moderate Consumption of Alcohol: A 

Review of Putative Mechanisms. Alcohol and Alcoholism, 37(5): 409-415. 

Agarwal, S. K. (2012). Cardiovascular benefits of exercise. International Journal of General 

Medicine, 5: 541-545. 

Aguilar-Zinser, J. V., Irigoyen-Camacho, M. E., Ruiz-García-Rubio, V., Pérez-Ramírez, M., 

Guzmán-Carranza, S., Velázquez-Alva Mdel, C. & Cervantes-Valencia, L. M. (2007). 

[Prevalance of overweight and obesity among professional bus drivers in Mexico]. Gaceta 

Medica de Mexico, 143(1): 21-5. 

Agyemang, C., Boatemaa, S., Frempong, G. A, & de-Graft Aikins A. (2015). Obesity in sub-

Saharan Africa. In: Ahema R, editor. Metabolic Syndrome: A Comprehensive Textbook. 

Switzerland: Springer International Publishing, 41–53. 

Ajayi, I. O., Adebamowo, C., Adami, H. O., Dalal, S., Diamond, M. B., Bajunirwe, F., 

Guwatudde, D., Njelekela, M., Nankya-Mutyoba, J., Chiwanga, F. S., Volmink, J., Kalyesubula, 

R., Laurence, C., Reid, T. G., Dockery, D., Hemenway, D., Spiegelman, D. & Holmes, M. D. 

(2016). Urban–rural and geographic differences in overweight and obesity in four sub-Saharan 

African adult populations: a multi-country cross-sectional study. BMC Public Health, 16(1): 

1126. 

Akpan, G. & Ikorok, M. (2014). The Prevalence of Alcohol Consumption among Commercial 

Drivers in Uyo Local Government Area, Akwa Ibom State Nigeria. IOSR Journal of Sports and 

Physical Education, 1(7): 47-51. 

Al-Goblan, A. S., Al-Alfi, M. A. & Khan, M. Z. (2014). Mechanism linking diabetes mellitus 

and obesity. Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy, 7: 587-591. 

Al-Quwaidhi, A., Pearce, M., Critchley, J. & O'Flaherty, M. (2013). Obesity and type 2 diabetes 

mellitus: A complex association. Saudi Journal of Obesity, 1(2): 49-56. 

Al Tunaiji, H., Davis, J. C., Mackey, D. C. & Khan, K. M. (2014). Population attributable 

fraction of type 2 diabetes due to physical inactivity in adults: a systematic review. BMC Public 

Health, 14(1): 469. 

Alaba, O. & Chola, L. (2014). Socioeconomic Inequalities in Adult Obesity Prevalence in South 

Africa: A Decomposition Analysis. International Journal of Environmental Research and Public 

Health, 11(3): 3387. 

Alberti, K. G. M. M., Eckel, R. H., Grundy, S. M., Zimmet, P. Z., Cleeman, J. I., Donato, K. A., 

Fruchart, J.-C., James, W. P. T., Loria, C. M. & Smith, S. C. (2009). Harmonizing the Metabolic 

Syndrome: A Joint Interim Statement of the International Diabetes Federation Task Force on 

Epidemiology and Prevention; National Heart, Lung, and Blood Institute; American Heart 



104 
 

Association; World Heart Federation; International Atherosclerosis Society; and International 

Association for the Study of Obesity. Circulation, 120(16): 1640-1645. 

Ali, A. T. & Crowther, N. J. (2009). Factors predisposing to obesity: a review of the literature. 

Journal of Endocrinology, Metabolism and Diabetes of South Africa., 14(2): 81-84. 

Allen, L., Williams, J., Townsend, N., Mikkelsen, B., Roberts, N., Foster, C. & Wickramasinghe, 

K. (2017). Socioeconomic status and non-communicable disease behavioural risk factors in low-

income and lower-middle-income countries: a systematic review. The Lancet Global Health, 5: 

e277-e289. 

Allender, S., Lacey, B., Webster, P., Rayner, M., Deepa, M., Scarborough, P., Arambepola, C., 

Datta, M. & Mohan, V. (2010). Level of urbanization and non-communicable disease risk factors 

in Tamil Nadu, India. Bulletin of the World Health Organization, 88(4): 297-304. 

Allender, S., Scarborough, P., Peto, V., Rayner, M., Leal, J., Luengo-Fernandez, R. & Gray, A. 

(2008). European cardiovascular disease statistics. Brussels, England: European Heart Network. 

Alves, A. J., Viana, J. L., Cavalcante, S. L., Oliveira, N. L., Duarte, J. A., Mota, J., Oliveira, J. & 

Ribeiro, F. (2016). Physical activity in primary and secondary prevention of cardiovascular 

disease: Overview updated. World Journal of Cardiology, 8(10): 575-583. 

Amarya, S., Singh, K. & Sabharwal, M. (2014). Health consequences of obesity in the elderly. 

Journal of Clinical Gerontology & Geriatrics, 5(3): 63-67. 

Amati, F., Dubé, J. J., Coen, P. M., Stefanovic-Racic, M., Toledo, F. G. & Goodpaster, B. H. 

(2009). Physical inactivity and obesity underlie the insulin resistance of aging. Diabetes Care, 

32(8): 1547-1549. 

American Diabetes Association. (2013). Standards of Medical Care in Diabetes-2013. Diabetes 

Care, 36(supplement 1): S11-S66. 

American Heart Association. (2017). What is cardiovascular disease? [Online]. Available: 

http://www.heart.org/HEARTORG/Conditions/What-is-Cardiovascular-

Disease_UCM_301852_Article.jsp#.WYKfWsZLfIU [Accessed August 3, 2017 ]. 

American Heart Foundation. (2014). Obesity Information [Online]. Available: 

http://www.heart.org/HEARTORG/HealthyLiving/WeightManagement/Obesity/Obesity-

Information_UCM_307908_Article.jsp# [Accessed 18 August 2017]. 

Anderson, J. E., Govada, M., Steffen, T. K., Thorne, C. P., Varvarigou, V., Kales, S. N. & Burks, 

S. V. (2012). Obesity is associated with the future risk of heavy truck crashes among newly 

recruited commercial drivers. Accident Analysis & Prevention, 49: 378-384. 

Antoun, M., Edwards, K. M., Sweeting, J. & Ding, D. (2017). The acute physiological stress 

response to driving: A systematic review. PLoS One, 12(10): e0185517. 

http://www.heart.org/HEARTORG/Conditions/What-is-Cardiovascular-Disease_UCM_301852_Article.jsp#.WYKfWsZLfIU
http://www.heart.org/HEARTORG/Conditions/What-is-Cardiovascular-Disease_UCM_301852_Article.jsp#.WYKfWsZLfIU
http://www.heart.org/HEARTORG/HealthyLiving/WeightManagement/Obesity/Obesity-Information_UCM_307908_Article.jsp
http://www.heart.org/HEARTORG/HealthyLiving/WeightManagement/Obesity/Obesity-Information_UCM_307908_Article.jsp


105 
 

Apantaku-Onayemi, F., Baldyga, W., Amuwo, S., Adefuye, A., Mason, T., Mitchell, R. & 

Blumenthal, D. S. (2012). Driving to Better Health: Cancer and Cardiovascular Risk Assessment 

among Taxi Cab Operators in Chicago. Journal of Health Care for the Poor and Underserved, 

23(2): 768-780. 

Asgari, F., Mirzazadeh, A. & Heidarian, H. (2007). Iran Non Communicable Disease Risk 

Factors Surveillance Data Book For 2007, National NCD Risk Factors Surveillance Committee. 

Iran NCD Risk Factors Steps Report, 12-15. 

Ashwell, M. & Gibson, S. (2014). A proposal for a primary screening tool: ‘Keep your waist 

circumference to less than half your height’. BMC Medicine, 12: 207. 

Ashwell, M. & Gibson, S. (2016). Waist-to-height ratio as an indicator of ‘early health risk’: 

simpler and more predictive than using a ‘matrix’ based on BMI and waist circumference. BMJ 

Open, 6(3). 

Ashwell, M., Gunn, P. & Gibson, S. (2012). Waist-to-height ratio is a better screening tool than 

waist circumference and BMI for adult cardiometabolic risk factors: systematic review and meta-

analysis. Obesity Reviews, 13(3): 275-286. 

Asiamah, G., Mock, C. & Blantari, J. (2002). Understanding the knowledge and attitudes of 

commercial drivers in Ghana regarding alcohol impaired driving. Injury Prevention, 8(1): 53-56. 

Aslam M., Asif M. & Altaf, S. (2015). Obesity; prevalence among drivers and conductors in 

Multan, Pakistan. Professional Medical Journal, 22(7): 859-864. 

Aswathappa, J., Garg, S., Kutty, K. & Shankar, V. (2013). Neck circumference as an 

anthropometric measure of obesity in diabetics. North American Journal of Medical Sciences, 

5(1): 28-31. 

Aswathappa, J., Garg, S., Kutty, K. & Shankar, V. (2014). Utility of neck circumfeerence, a 

simple and novel measure as anthropometric marker of obesity in Adults. World Journal of 

Pharmacy and Pharmaceutical Sciences, 3(3): 1618-1629. 

 

Ataklte, F., Erqou, S., Kaptoge, S., Taye, B., Echouffo-Tcheugui, J. B. & Kengne, A. P. (2014). 

Burden of Undiagnosed Hypertension in Sub-Saharan Africa: A Systematic Review and Meta-

Analysis. Hypertension, 65: 291-298. 

Awotedu, A., Jordaan, E., Ndukwana, O., Fipaza, N., Awotedu, K., Martinez, J., Foyaca-Sibat, 

H. & Mashiyi, M. (2006). The Smoking Habits, Attitudes Towards Smoking And Knowledge 

Regarding Anti-Smoking Legislation Of Students In Institutions Of Higher Learning In The 

Eastern Cape Province Of South Africa. South African Family Practice, 48(9): 14. 

Ayo-Yusuf, O. A. & Olutola, B. G. (2013). ‘Roll-your-own’ cigarette smoking in South Africa 

between 2007 and 2010. BMC Public Health, 13(1): 597. 

Balakumara, P., Maung-Ub, K. & Jagadeesh, G. (2016). Prevalence and prevention of 

cardiovascular disease and diabetes mellitus. Pharmacological Research, 113: 600-609. 



106 
 

Baleta, A. & Mitchell, F. (2014). Country in Focus: diabetes and obesity in South Africa. The 

Lancet Diabetes & Endocrinology, 2(9): 687-688. 

Bangalore, S., Kumar, S., Lobach, I. & Messerli, F. H. (2011). Blood pressure targets in subjects 

with type 2 diabetes mellitus/impaired fasting glucose: observations from traditional and 

bayesian random-effects meta-analyses of randomized trials. Circulation, 123(24): 2799-2810. 

Barhum, L. (2017). MEDCALNEWSTODAY. Diabetes and hypertension: What is the 

relationship?  [Online]. Available: https://www.medicalnewstoday.com/articles/317220.php. 

Barzilai, N., Huffman, D. M., Muzumdar, R. H. & Bartke, A. (2012). The Critical Role of 

Metabolic Pathways in Aging. Diabetes, 61(6): 1315-1322. 

Basen-Engquist, K. & Chang, M. (2011). Obesity and Cancer Risk: Recent Review and 

Evidence. Current Oncology Reports, 13(1): 71-76. 

Batsis, J., Nieto‐Martinez, R. & Lopez‐Jimenez, F. (2007). Metabolic syndrome: from global 

epidemiology to individualized medicine. Clinical Pharmacology & Therapeutics, 82(5): 509-

524. 

Bawa, M. S. & Srivastav, M. (2013). Study the epidemiological profile of taxi drivers in the 

background of occupational environment, stress and personality characteristics. Indian Journal 

of Occupational and Environmental Medicine, 17(3): 108-113. 

BC Legal News. (2017). Metabolic Syndrome Among Long-Haul Truck Drivers [Online]. 

Available: https://www.bc-legal.co.uk/bcdn/160-188-metabolic-syndrome-among-long-haul-

truck-drivers.html [Accessed 13 August, 2017]. 

Beilby, J. (2004). Definition of Metabolic Syndrome: Report of the National Heart, Lung, and 

Blood Institute/American Heart Association Conference on Scientific Issues Related to 

Definition. The Clinical Biochemist Reviews, 25(3): 195-198. 

Belkić, K., Emdad, R. & Theorell, T. (1998). Occupational profile and cardiac risk: possible 

mechanisms and implications for professional drivers. International Journal of  Occupational 

Medicine and Environmental Health., 11(1): 37-57. 

Belkic, K., Ercegovac, D., Savic, C., Panić, B., Djordjević, M. & Savić S. (1992). EEG arousal 

and cardiovascular reactivity in professional drivers: the glare pressor test. European Heart 

Journal, 13: 304-309. 

Bell, K., Twiggs, J. & Olin, B. R. (2015). Hypertension: The Silent Killer: Updated JNC-8 

Guideline Recommendations. Montgomery, Alabama, USA: Alabama Pharmacy Association. 

Continuing Education; 1-8. 

Bello, S., Fatiregun, A., Ndifon, W. O., Oyo-Ita, A. & Ikpeme, B. (2011). Social determinants of 

alcohol use among drivers in Calabar. Nigerian Medical Journal, 52(4): 244-249. 

http://www.medicalnewstoday.com/articles/317220.php
http://www.bc-legal.co.uk/bcdn/160-188-metabolic-syndrome-among-long-haul-truck-drivers.html
http://www.bc-legal.co.uk/bcdn/160-188-metabolic-syndrome-among-long-haul-truck-drivers.html
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pani%C4%87%20B%5BAuthor%5D&cauthor=true&cauthor_uid=1597215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Djordjevi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=1597215
https://www.ncbi.nlm.nih.gov/pubmed/?term=Savi%C4%87%20S%5BAuthor%5D&cauthor=true&cauthor_uid=1597215


107 
 

Ben-Noun, L. L., Sohar, E. & Laor, A. (2012). Neck circumference as simple screening measure 

for identifying overweight and obese patients. Obesity Research, 9(8): 470-477. 

Bergman, B. C., Perreault, L., Hunerdosse, D., Kerege, A., Playdon, M., Samek, A. M. & Eckel, 

R. H. (2012). Novel and Reversible Mechanisms of Smoking-Induced Insulin Resistance in 

Humans. Diabetes, 61(12): 3156-3166. 

Berkman, N. D., Sheridan, S. L., Donahue, K. E., Halpern, D. J. & Crotty, K. (2011). Low health 

literacy and health outcomes: An updated systematic review. Annals of Internal Medicine, 

155(2): 97-107. 

Bertram, M. Y., Jaswal, A. V., Van Wyk, V. P., Levitt, N. S. & Hofman, K. J. (2013). The non-

fatal disease burden caused by type 2 diabetes in South Africa, 2009. Global Health Action, 6(1): 

206-212. 

Bhanushali, C. J., Kumar, K., Wutoh, A. K., Karavatas, S., Habib, M. J., Daniel, M. & Lee, E. 

(2013). Association between Lifestyle Factors and Metabolic Syndrome among African 

Americans in the United States. Journal of Nutrition and Metabolism, 2013: 

doi:10.1155/2013/516475 

Bhurosy, T. & Jeewon, R. (2014). Overweight and Obesity Epidemic in Developing Countries: 

A Problem with Diet, Physical Activity, or Socioeconomic Status? The Scientific World Journal, 

2014: doi:10.1155/2014/964236. 

Bhutani, J. & Bhutani, S. (2014). Worldwide burden of diabetes. Indian Journal of 

Endocrinology and Metabolism, 18(6): 868-870. 

Bigert, C., Gustavsson, P., Hallqvist, J., Hogstedt, C., Lewné, M., Plato, N., Reuterwall, C. & 

Schéele, P. (2003). Myocardial infarction among professional drivers. Epidemiology, 14(3): 333-

339. 

Biglari, H., Ebrahimi, M. H., Salehi, M., Poursadeghiyan, M., Ahmadnezhad, I. & Abbasi, M. 

(2016). Relationship between occupational stress and cardiovascular diseases risk factors in 

drivers. International Journal of Occupational Medicine and Environmental Health, 29(6): 895-

901. 

Bjorntorp, P. (2001). Do stress reactions cause abdominal obesity and comorbidities? Obesity 

Reviews, 2(2): 83-86. 

Bloom, D. E., Cafiero, E. T., Jané-Llopis, E., Abrahams-Gessel, S., Bloom, L. R., Fathima, S., 

Feigl, A. B., Gaziano, T., Mowafi, M., Pandya, A., Prettner, K., Rosenberg, L., Seligman, B., 

Stein, A. Z. & Weinstein, C. (2011). The Global Economic Burden of Non communicable 

Diseases. Geneva: World Economic Forum  

Blumenthal, R., Braunstein, J., Connolly, H., Epstein, A., Gersh, B. J. & Wittels, E. H. (2002). 

Cardiovascular Advisory Panel Guidelines for the Medical Examination of Commercial Motor 

Vehicle Drivers. U.S. Department of Transportation Federal Motor Carrier Safety 

Administration. 



108 
 

Booth, F. W., Roberts, C. K. & Laye, M. J. (2012). Lack of exercise is a major cause of chronic 

diseases. Comprehensive Physiology, 2(2): 1143–1211. 

Borle, A. L. & Jadhao, A. (2015). Prevalence and Associated Factors of Hypertension among 

Occupational Bus Drivers in Nagpur City, Central India- A Cross Sectional Study. National 

Journal of Community Medicine, 6(3): 423-428. 

Borrell, L. N. & Samuel, L. (2014). Body Mass Index Categories and Mortality Risk in US 

Adults: The Effect of Overweight and Obesity on Advancing Death. American Journal of Public 

Health, 104(3): 512-519. 

Bradshaw, D., Steyn, K., Levitt, N. & Nojilana, B. (2011). Non-communicable Diseases – A race 

against time [Online]. Available: www.mrc.ac.za/policybriefs/raceagainst.pdf. 

Braun, L. M., Rodríguez, D. A., Evenson, K. R., Hirsch, J. A., Moore, K. A. & Diez Roux, A.V. 

(2016). Walkability and cardiometabolic risk factors: Cross-sectional and longitudinal 

associations from the Multi-Ethnic Study of Atherosclerosis. Health & Place, 39: 9-17. 

Brunoro, C. M., Sznelwar, L. I., Bolis, I. & Abrahao, J. (2015). The work of bus drivers and their 

contribution to excellence in public transportation. Production, 25: 323-335. 

Brunzell, J. D., Davidson, M., Furberg, C. D., Goldberg, R. B., Howard, B. V., Stein, J. H. & 

Witztum, J. L. (2008). Lipoprotein Management in Patients With Cardiometabolic Risk. 

Consensus statement from the American Diabetes Association and the American College of 

Cardiology Foundation. Diabetes Care, 31(4): 811-822. 

Buowari, O. Y. (2013). Diabetes Mellitus in Developing Countries and Case Series. In: 

Oguntibeju, O. O. (ed.) Diabetes Mellitus - Insights and Perspectives. Rijeka: InTech. 

Burkhauser, R. V. & Cawley, J. (2008). Beyond BMI: The value of more accurate measures of 

fatness and obesity in social science research. Journal of Health Economics, 27(2): 519-529. 

Burton, W. N., Chen, C. Y., Schultz, A. B. & Edington, D. W. (1998). The economic costs 

associated with body mass index in a workplace. Journal Occupation and  Environmental  

Medicine, 40(9): 786–792. 

Buysschaert, M. & Bergman, M. (2011). Definition of Prediabetes. The Medical Clinics of North 

America, 95(2011): 289-297. 

Byrne, J., Eksteen, G. & Crickmore, C. (2016). Cardiovascular Diseases in South Africa 

[Online]. Available: http://www.heartfoundation.co.za/wp-content/uploads/2017/10/CVD-Stats-

Reference-Document-2016-FOR-MEDIA-1.pdf. 

Canoy, D., Wareham, N., Luben, R., Welch, A., Bingham, S., Day, N. & Khaw, K.-T. (2005). 

Cigarette Smoking and Fat Distribution in 21, 828 British Men and Women: A Population-based 

Study. Obesity Research, 13(8): 1466-1475. 

http://www.mrc.ac.za/policybriefs/raceagainst.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Braun%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=26922513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodr%C3%ADguez%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=26922513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evenson%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=26922513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hirsch%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=26922513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=26922513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diez%20Roux%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=26922513
http://www.heartfoundation.co.za/wp-content/uploads/2017/10/CVD-Stats-Reference-Document-2016-FOR-MEDIA-1.pdf
http://www.heartfoundation.co.za/wp-content/uploads/2017/10/CVD-Stats-Reference-Document-2016-FOR-MEDIA-1.pdf


109 
 

Capodaglio, P., Castelnuovo, G., Brunani, A., Vismara, L., Villa, V. & Capodaglio, E. M. 

(2010). Functional limitations and occupational issuesin obesity : a review. International Journal 

of Occupational Safety and Ergonomics, 16: 4507-4523. 

Cappuccio, F. P. & Miller, M. A. (2016). Cardiovascular disease and hypertension in sub-

Saharan Africa: burden, risk and interventions. Internal and Emergency Medicine, 11: 299-305. 

Cavagioni, L. C., Bensenõr, I. M., Halpern, A. & Pierin, A. M. G. (2008). Metabolic Syndrome 

in professional truck drivers who work on Highway BR-116 within the area of São Paulo City - 

Régis Bittencourt. Arquivos Brasileiros de Endocrinologia & Metabologia, 52: 1015-1023. 

Cawley, J., Markowitz, S. & Tauras, J. (2004). Lighting up and slimming down: the effects of 

body weight and cigarette prices on adolescent smoking initiation. Journal of Health Economics, 

23(2): 293-311. 

Celermajer, D. S., Chow, C. K., Marijon, E., Anstey, N. M. & Woo, K. S. (2012). Cardiovascular 

Disease in the Developing World: Prevalences, Patterns, and the Potential of Early Disease 

Detection. Journal of the American College of Cardiology, 60(14): 1207-1216. 

Chandola, T., Britton, A., Brunner, E., Hemingway, H., Malik, M., Kumari, M., Badrick, E., 

Kivimaki, M. & Marmot, M. (2008). Work stress and coronary heart disease: what are the 

mechanisms? European Heart Journal, 29(5): 640-648. 

Chandola, T., Brunner, E. & Marmot, M. (2006). Chronic stress at work and the metabolic 

syndrome: prospective study. Bio Medical Journal, 332(7540): 521-525. 

Chang, S. A. (2012). Smoking and Type 2 Diabetes Mellitus. Diabetes & Metabolism Journal, 

36(6): 399-403. 

Chapman, J. & Naweed, A. (2015). Health initiatives to target obesity in surface transport 

industries: Review and implications for action. Evidence Base, 2:1-32. 

Chaput, J.-P., Després, J.-P., Bouchard, C. & Tremblay, A. (2011). The Association between 

Short Sleep Duration and Weight Gain Is Dependent on Disinhibited Eating Behavior in Adults. 

Sleep, 34(10): 1291-1297. 

Chatterjee, A., Harris, S. B., Leiter , L. A., Fitchett, D. H., Teoh, H. & Bhattacharyya, O. K. 

(2012). Managing cardiometabolic risk in primary care: Summary of the 2011 consensus 

statement. Canadian Family Physician, 58: 389-393. 

Chen, S.-C., Chang, J.-M., Lin, M.-Y., Hou, M.-L., Tsai, J.-C., Hwang, S.-J. & Chen, H.-C. 

(2013). Association of Metabolic Syndrome and Albuminuria with Cardiovascular Risk in 

Occupational Drivers. International Journal of Molecular  Sciences, 14(11): 21997-22010. 

Cherpitel, C. J., Ye, Y., Bond, J., Borges, G. & Monteiro, M. (2015). Relative Risk Of Injury 

From Acute Alcohol Consumption: Modeling The Dose-Response Relationship In Emergency 

Department Data From 18 Countries. Addiction (Abingdon, England), 110(2): 279-288. 



110 
 

Cheung, B. M. Y. & Li, C. (2012). Diabetes and Hypertension: Is There a Common Metabolic 

Pathway? Current Atherosclerosis Reports, 14(2): 160-166. 

Chiang, B., Perlman, L. & Epstein, F. (1969). Overweight and Hypertension. . Circulation, 

39(3): 403-421. 

Chiang, P. P. C., Lamoureux, E. L., Shankar, A., Tai, E. S., Wong, T. Y. & Sabanayagam, C. 

(2013). Cardio-metabolic risk factors and prehypertension in persons without diabetes, 

hypertension, and cardiovascular disease. BMC Public Health, 13(730). 

Chiolero, A., Faeh, D., Paccaud, F. & Cornuz, J. (2008). Consequences of smoking for body 

weight, body fat distribution, and insulin resistance. American Journal of  Clinical Nutrition, 

87(4): 801-809. 

Cho, N. H., Chan, J. C. N., Jang, H. C., Lim, S., Kim, H. L. & Choi, S. H. (2009). Cigarette 

smoking is an independent risk factor for type 2 diabetes: a four-year community-based 

prospective study. Clinical Endocrinology, 71(5): 679-685. 

Choi, B., Schnall, P. L., Yang, H., Dobson, M., Landsbergis, P., Israel, L., Karasek, R. & Baker, 

D. (2010). Sedentary work, low physical job demand, and obesity in US workers. American 

Journal of  Indian Medicine, 53(1088-1101). 

Cohen, R., Budoff, M., McClelland, R., Sillau, L. S., Burke, G., Blaha, M., Szklo, M., Uretsky, 

S., Rozanski, A. & Shea, S. (2014). Significance of a Positive Family History for Coronary Heart 

Disease in Patients with a Zero Coronary Artery Calcium Score (From the Multi-Ethnic Study of 

Atherosclerosis [MESA]). American  Journal of  Cardiology, 114(8): 1210-1214. 

Cois, A. & Day, C. (2015). Obesity trends and risk factors in the South African adult population. 

BMC Obesity, 2(1): 42-51. 

Colberg, S. R., Sigal, R. J., Yardley, J. E., Riddell, M. C., Dunstan, D. W., Dempsey, P. C., 

Horton, E. S., Castorino, K. & Tate, D. F. (2016). Physical Activity/Exercise and Diabetes: A 

Position Statement of the American Diabetes Association. Diabetes Care, 39(11): 2065-2079. 

Conroy, R., Pyörälä, K., Fitzgerald, A. E., Sans, S., Menotti, A., De Backer, G., De Bacquer, D., 

Ducimetiere, P., Jousilahti, P. & Keil, U. (2003). Estimation of ten-year risk of fatal 

cardiovascular disease in Europe: the SCORE project. European Heart Journal, 24(11): 987-

1003. 

Crizzle, A. M., Bigelow, P., Adams, D., Gooderham, S., Myers, A. M. & Thiffault, P. (2017). 

Health and wellness of long-haul truck and bus drivers: A systematic literature review and 

directions for future research. Journal of Transport & Health. doi.org/10.1016/j.jth.2017.05.359 

Cutler, D. M. & Lleras-Muney, A. (2010). Understanding differences in health behaviors by 

education. Journal of Health Economics, 29(1): 1-28. 

D'Agostino Sr, R. B., Grundy, S., Sullivan, L. M., Wilson, P. & CHD Risk Prediction Group. 

(2001). Validation of the Framingham coronary heart disease prediction scores: results of a 



111 
 

multiple ethnic groups investigation. The Journal of the American Medical Association, 286(2): 

180-187. 

D’Agostino, R. B., Vasan, R. S., Pencina, M. J., Wolf, P. A., Cobain, M., Massaro, J. M. & 

Kannel, W. B. (2008). General Cardiovascular Risk Profile for Use in Primary Care: The 

Framingham Heart Study. Circulation, 117(6): 743-753. 

Dalal, S., Beunza, J. J., Volmink, J., Adebamowo, C., Bajunirwe, F., Njelekela, M., Mozaffarian, 

D., Fawzi, W., Willett, W., Adami, H.-O. & Holmes, M. D. (2011). Non-communicable diseases 

in sub-Saharan Africa: what we know now. International Journal of Epidemiology, 40(4): 885-

901. 

Danaei, G., Lu, Y., Singh, G. M., Carnahan, E., Stevens, G. A., Cowan, M. J., Farzadfar, F., Lin, 

J. K., Finucane, M. M., Rao, M., Khang, Y.-H., Riley, L. M., Mozaff arian, D., Lim, S. S. & 

Ezzati, M. (2014). Cardiovascular disease, chronic kidney disease, and diabetes mortality burden 

of cardiometabolic risk factors from 1980 to 2010: a comparative risk assessment. The Lancet 

Diabetes & Endocrinology, 2(8): 634-647. 

Dare, S., Mackay, D. F. & Pell, J. P. (2015). Relationship between Smoking and Obesity: A 

Cross-Sectional Study of 499,504 Middle-Aged Adults in the UK General Population. PLoS 

One, 10(4): e0123579. 

De Lucia Rolfe, E., Ong, K. K., Sleigh, A., Dunger, D. B. & Norris, S. A. (2015). Abdominal fat 

depots associated with insulin resistance and metabolic syndrome risk factors in black African 

young adults. BMC Public Health, 15: 1013. 

de Munter, J. S., Tynelius, P., Magnusson, C. & Rasmussen, F. (2015). Longitudinal analysis of 

lifestyle habits in relation to body mass index, onset of overweight and obesity: Results from a 

large population-based cohort in Sweden. Scandinavian Journal of Public Health, 43(3): 236-

245. 

Deaton, A., Cutler, D. & Lleras-Muney, A. (2006). The determinants of mortality. Journal of 

Economic Perspectives, 20(3): 97-120. 

Del Parigi, A (2010). Definitions and Classification of Obesity. Retrieved on July 5, 2016 from, 

https://www.ncbi.nlm.nih.gov/books/NBK279167/ 

DeMarco, V. G., Aroor, A. R. & Sowers, J. R. (2014). The pathophysiology of hypertension in 

patients with obesity. Nature Reviews Endocrinology, 10(6): 364-376. 

Dewhurst, M. J. & Walker, R. W. (2016). Hypertension in Sub-Saharan Africa; prevalence, 

prescriptions, pitfalls and paradigms. Journal of Human  Hypertension, 30(4): 221-222. 

Dobbelsteyn, C. J., Joffres, M. R., Maclean, D. R. & Flowerdew, G. (2001). A comparative 

evaluation of waist circumference, waist-to-hip ratio and body mass index as indicators of 

cardiovascular risk factors. The Canadian Heart Health Surveys. International Journal of Obesity 

and Related Metabolic Disorders, 25(5): 652-661. 

https://www.ncbi.nlm.nih.gov/books/NBK279167/


112 
 

Dokken, B. B. (2008). The Pathophysiology of Cardiovascular Disease and Diabetes: Beyond 

Blood Pressure and Lipids. Diabetes Spectrum, 21(3): 160-165. 

Dumith, S. C., Hallal, P. C., Reis, R. S. & Kohl, H. W. (2011). Worldwide prevalence of 

physical inactivity and its association with human development index in 76 countries. Preventive 

Medicine, 53(1): 24-28. 

Durstine, J. L., Gordon, B., Wang, Z. & Luo, X. (2013). Chronic disease and the link to physical 

activity. Journal of Sport and Health Science, 2(1): 3-11. 

Ebrahim, S., Pearce, N., Smeeth, L., Casas, J. P., Jaffar, S. & Piot, P. (2013). Tackling Non-

Communicable Diseases In Low- and Middle-Income Countries: Is the Evidence from High-

Income Countries All We Need? PLOS Medicine, 10(1): e1001377. 

Ebrahimi, M. H., Delvarianzadeh, M. & Saadat, S. (2016). Prevalence of metabolic syndrome 

among Iranian occupational drivers. Diabetes & Metabolic Syndrome: Clinical Research & 

Reviews, 10S: S46–S51. 

Echouffo-Tcheugui, J. B., Kengne, A. P., Erqou, S. & Cooper, R. S. (2015). High Blood Pressure 

in Sub-Saharan Africa: The Urgent Imperative for Prevention and Control. Journal of Clinical 

Hypertension (Greenwich), 17(10): 751-5. 

Eckel, R. H., Kahn, S. E., Ferrannini, E., Goldfine, A. B., Nathan, D. M., Schwartz, M. W., 

Smith, R. J. & Smith, S. R. (2011). Obesity and Type 2 Diabetes: What Can Be Unified and 

What Needs to Be Individualized? Diabetes Care, 34(6): 1424-1430. 

Ekelund, U., Besson, H., Luan, J. A., May, A. M., Sharp, S. J., Brage, S., Travier, N., Agudo, A., 

Slimani, N., Rinaldi, S., Jenab, M., Norat, T., Mouw, T., Rohrmann, S., Kaaks, R., Bergmann, 

M. M., Boeing, H., Clavel-Chapelon, F., Boutron-Ruault, M.-C., Overvad, K., Jakobsen, M. U., 

Johnsen, N. F., Halkjaer, J., Gonzalez, C. A., Rodriguez, L., Sanchez, M. J., Arriola, L., 

Barricarte, A., Navarro, C., Key, T. J., Spencer, E. A., Orfanos, P., Naska, A., Trichopoulou, A., 

Manjer, J., Lund, E., Palli, D., Pala, V., Vineis, P., Mattiello, A., Tumino, R., Bueno-de-

Mesquita, H. B., van den Berg, S. W., Odysseos, A. D., Riboli, E., Wareham, N. J. & Peeters, P. 

H. (2011). Physical activity and gain in abdominal adiposity and body weight: prospective cohort 

study in 288,498 men and women. The American Journal of Clinical Nutrition, 93(4): 826-835. 

Ellulu, M., Abed, Y., Rahmat, A., Ranneh, Y. & Ali, F. (2014). Epidemiology of obesity in 

developing countries: challenges and prevention. Global Epidemic Obesity, 2(1):1-8. 

Elshatarat, R. A. & Burgel, B. J. (2016). Cardiovascular Risk Factors of Taxi Drivers. Journal of 

Urban Health, 93(3): 589-606. 

Erasmus, R. T., Soita, D. J., Hassan, M. S., Blanco-Blanco, E., Vergotine, Z., Kegne, A. P. & 

Matsha, T. E. (2012). High prevalence of diabetes mellitus and metabolic syndrome in a South 

African coloured population: baseline data of a study in Bellville, Cape Town. South African 

Medical Journal, 102(11 ): 841-844. 



113 
 

Erhiano, E. E., Igbokwe, V. U., El-Khashab, M. M., Okolo, R. U. & Awosan, K. J. (2015). 

Prevalence of Hypertension among Commercial Bus Drivers in Sokoto, Sokoto State Nigeria. 

International Invention Journal of Medicine and Medical Sciences, 2(3): 34-39. 

Erin Mabry, J., Hosig, K., Hanowski, R., Zedalis, D., Gregg, J. & Herbert, W. G. (2016). 

Prevalence of metabolic syndrome in commercial truck drivers: A review. Journal of Transport 

& Health, 3(3): 413-421. 

Ezzati , M. & Riboli , E. (2013). Behavioral and Dietary Risk Factors for Noncommunicable 

Diseases. New England Journal of Medicine, 369(10): 954-964. 

Facey, M. E. (2003). The Health Effects of Taxi Driving: The Case of Visible Minority Drivers 

in Toronto. Canadian Journal of Public Health, 94(4): 254-257. 

Fasasi, O. O., Akinwande, K. O., Ogunsanya, F. O., Ajibade, H. O., Uti, O. & Sofola, O. 2014. 

Smoking Patterns And Oral Findings In Commercial Drivers And Assistants. IADR General 

Session and Exhibition 2014. 

Federal Motor Carrier Safety Association (FMCSA). (2017). Commercial Driver's License 

Program(CDL/CDLIS). [Online]. Available: 

https://www.fmcsa.dot.gov/registration/commercial-drivers-license. 

Finucane, M. M. (2011). National, regional, and global trends in body-mass index since 1980: 

systematic analysis of health examination surveys and epidemiological studies with 960 country-

years and 9.1 million participants. Lancet, 377: 557-567. 

Flor, L. S. & Campos, M. R. (2017). Prevalência de diabetes mellitus e fatores associados na 

população adulta brasileira: evidências de um inquérito de base populacional. Revista Brasileira 

de Epidemiologia, 20: 16-29. 

Flynn, K. E., Piña, I. L., Whellan, D. J., Lin, L., Blumenthal, J. A., Ellis, S. J., Fine, L. J., 

Howlett, J. G., Keteyian, S. J., Kitzman, D. W., Kraus, W. E., Miller, N. H., Schulman, K. A., 

Spertus, J. A., O’Connor, C. M. & Weinfurt, K. P. (2009). Effects of Exercise Training on 

Health Status in Patients With Chronic Heart Failure: Findings From the HF-ACTION 

Randomized Controlled Trial. The Journal of the American Medical Association, 301(14): 1451-

1459. 

Ford, N. D., Patel, S. A. & Narayan, K. M. V. (2017). Obesity in Low- and Middle-Income 

Countries: Burden, Drivers, and Emerging Challenges. Annual Review of Public Health, 38: 145-

164. 

Forouzanfar, M. H., Alexander, L., Anderson, H. R., Bachman, V. F., Biryukov, S., Brauer, M., 

Burnett, R., Casey, D., Coates, M. M. C., Aaron, Delwiche, K., Estep, K., Frostad, J. J., KC, A., 

Kyu, H. H., Moradi-Lakeh, M., Ng, M., Slepak, E. L. T., Bernadette A  Wagner, Joseph, 

Aasvang, G. M. A., Cristiana , Ozgoren, A. A., Abd-Allah, F., Abera, S. F., Aboyans, V., 

Abraham, B., Abraham, J. P., Abubakar, I., Abu-Rmeileh, N. M. E., Aburto, T. C., Achoki, T., 

Adelekan, A., Adofo, K., Adou, A. K., Adsuar, J. C., Afshin, A., Agardh, E. E., Al Khabouri, M. 

J., Al Lami, F. H., Alam, S. S., Alasfoor, D., Albittar, M. I., Alegretti, M. A., Aleman, A. V., 

http://www.fmcsa.dot.gov/registration/commercial-drivers-license


114 
 

Alemu, Z. A., Alfonso-Cristancho, R., Alhabib, S., Ali, R., Ali, M. K., Alla, F., Allebeck, P., 

Allen, P. J., Alsharif, U., Alvarez, E., Alvis-Guzman, N. A., Adansi A Amare,  Azmeraw T 

Ameh, Emmanuel A  Ameli, Omid, Amini, H., Ammar, W., Anderson, B. O. A., Carl Abelardo  

Anwari, Palwasha, Cunningham, S. A., Arnlöv, J., Arsenijevic, V. S. A., Artaman, A., Asghar, 

R. J., Assadi, R., Atkins, L. S., Atkinson, C., Avila, M. A., Awuah, B., Badawi, A., Bahit, M. C., 

Bakfalouni, T., Balakrishnan, K. B., Shivanthi, Balu, R. K., Banerjee, A., Barber, R. M., Barker-

Collo, S. L. B., Simon, Barregard, L., Barrero, L. H., Barrientos-Gutierrez, T., Basto-Abreu, A. 

C., Basu, A., Basu, S., Basulaiman, M. O., Ruvalcaba, C. B., Beardsley, J., Bedi, N., Bekele, T., 

Bell, M. L., Benjet, C., Bennett, D. A., Benzian, H., Bernabé, E., Beyene, T. J., Bhala, N., 

Bhalla, A., Bhutta, Z. A., Bikbov, B., Abdulhak, A. A. B., Blore, J. D., Blyth, F. M., Bohensky, 

M. A., Başara, B. B., Borges, G., et al. (2015). Global, regional, and national comparative risk 

assessment of 79 behavioural, environmental and occupational, and metabolic risks or clusters of 

risks in 188 countries, 1990–2013: a systematic analysis for the Global Burden of Disease Study 

2013. Lancet, 386(10010): 2287-2323. 

Forouzanfar, M. H., Liu, P., Roth, G.A., Ng, M., Biryukov, S., Marczak, L., Alexander, L., 

Estep, K., Abate, K., Akinyemiju, T.F., Ali, R., Alvis-Guzman, N. Azzopardi, P., Banerjee, A., 

Bärnighausen, T., Basu, A., Bekele, T., Bennett, .D.A., Biadgilign, S., Catalá-López, F., Feigin, 

V.L., Fernandes, J.C., Fischer, F., Gebru, A.A., Gona, P., Gupta, R., Hankey, G.J., Jonas, J.B., 

Judd, S.E., Khang, Y.H., Khosravi, A., Kim, Y.J., Kimokoti, R.W., Kokubo, Y., Kolte, D., 

Lopez, A., Lotufo, P.A., Malekzadeh, R., Melaku, Y.A., Mensah, G.A., Misganaw, A., Mokdad, 

A.H., Moran, A.E., Nawaz, H., Neal, B., Namnyak, N. F., Ohkubo, T., Pourmalek, F., Rafay, A., 

Rai, R.K., Rojas-Rueda, D., Sampson, U.K., Santos, I.S., Sawhney, M., Schutte, A.E., Sepanlou, 

S.G., Temam, S. G., Shiue, I., Tedla, B. A., Thrift, A. G., Tonelli, M., Truelsen, T., Tsilimparis, 

N., Ukwaja, K.N., Uthman, O.A., Vasankari, T., Venketasubramanian, N., Vlassov, V.V., Vos, 

T., Westerman, R., Yan, L.L., Yano, Y., Yonemoto, N., Zaki, M.E.S. & Murray, C.J.L. (2017). 

Global burden of hypertension and systolic blood pressure of at least 110 to 115 mm hg, 1990-

2015. The Journal of the American Medical Association, 317(2): 165-182. 

Frank, L. D., Andresen, M. A. & Schmid, T. L. (2004). Obesity relationships with community 

design, physical activity, and time spent in cars. American Journal of Preventive Medicine, 

27(2): 87–96. 

Gany, F., Bari, S., Gill, P., Ramirez, J., Ayash, C., Loeb, R., Aragones, A. & Leng, J. (2016). 

Step On It! - Workplace cardiovascular risk assessment of New York City yellow taxi drivers. 

Journal of immigrant and minority health / Center for Minority Public Health, 18(1): 118-134. 

Giles, T. D. (2006). Assessment of global risk: a foundation for a new, better definition of 

hypertension. Journal of  Clinical Hypertesion (Greenwich), 8(Supplement2): 5-14. 

Giles, T. D., Materson, B. J., Cohn, J. N. & Kostis, J. B. (2009). Definition and Classification of 

Hypertension: An Update. The Journal of Clinical Hypertension, 11(11): 611-614. 

Gill, G. (2014). Diabetes in Africa - Puzzles and challenges. Indian Journal of  Endocrinology  

and Metabolism, 18(3): 249-251. 



115 
 

Goon, D. T. (2013). Waist circumference: diagnostic tool for health risk in children. Indian 

Pediatrics, 50(15): 889. 

Goon, D. T., Maputle, M. S., Olukoga, A., Lebese, R., Khoza, L. B. & Mothiba, T. M. (2014). 

Anthropometrically determined abdominal obesity among nurses in Vhembe and Capricorn 

Districts, Limpopo, South Africa. Biomedical Research, 25(4): 567-572. 

Goon, S. & Bipasha, M. S. (2014). Prevalence and Pattern of Smoking among Bus Drivers of 

Dhaka, Bangladesh. Tobacco Use Insights, 7: 21–25  

Groenewald, P., Vos, T., Norman, R., Laubscher, R., van Walbeek, C., Saloojee, Y., Sitas, F., 

Bradshaw, D. & the South African Comparative Risk Assessment Collaborating Group (2007). 

Estimating the burden of disease attributable to smoking in South Africa in 2000. South African 

Medica Journal, 97(8): 674-681. 

Grundy, S. M., Brewer, H. B., Cleeman, J. I., Smith, S. C. & Lenfant, C. (2004). Definition of 

Metabolic Syndrome: Report of the National Heart, Lung, and Blood Institute/American Heart 

Association Conference on Scientific Issues Related to Definition. Circulation, 109(3): 433-438. 

Grundy, S. M., Pasternak, R., Greenland, P., Smith, S. & Fuster, V. (1999). Assessment of 

Cardiovascular Risk by Use of Multiple-Risk-Factor Assessment Equations: A Statement for 

Healthcare Professionals From the American Heart Association and the American College of 

Cardiology. Circulation, 100(13): 1481-1492. 

Guan, X., Sun, G., Zheng, L., Hu, W., Li, W. & Sun, Y. (2016). Associations between metabolic 

risk factors and body mass index, waist circumference, waist‐to‐height ratio and waist‐to‐hip 

ratio in a Chinese rural population. Journal of Diabetes Investigation, 7(4): 601-606. 

Guariguata, L., Whiting, D. R., Hambleton, I., Beagley, J., Linnenkamp, U. & Shaw, J. E. 

(2014). Global estimates of diabetes prevalence for 2013 and projections for 2035. Diabetes 

Research and Clinical Practice, 103(2): 137-149. 

Guh, D. P., Zhang, W., Bansback, N., Amarsi, Z., Birmingham, C. L. & Anis, A. H. (2009). The 

incidence of co morbidities related to obesity and overweight: a systematic review and meta-

analysis. BMC Public Health, 9(88). 

Gunasekaran, U. & Gannon, M. (2011). Type 2 Diabetes and the Aging Pancreatic Beta Cell. 

Aging, 3(6): 565-575. 

Guthold, R., Ono, T., Strong, K. L., Chatterji, S. & Morabia, A. (2008). Worldwide Variability in 

Physical Inactivity. American Journal of Preventive Medicine, 34(6): 486-494. 

Guwatudde, D., Nankya-Mutyoba, J., Kalyesubula, R., Laurence, C., Adebamowo, C., Ajayi, I., 

Bajunirwe, F., Njelekela, M., Chiwanga, F. S., Reid, T., Volmink, J., Adami, H.-O., Holmes, M. 

D. & Dalal, S. (2015). The burden of hypertension in sub-Saharan Africa: a four-country cross 

sectional study. BMC Public Health, 15(1): 1211. 



116 
 

Hajian-Tilaki, K., Heidari, B., Firouzjahi, A., Bagherzadeh, M., Hajian-Tilaki, A. & Halalkhor, 

S. (2014). Prevalence of metabolic syndrome and the association with socio-demographic 

characteristics and physical activity in urban population of Iranian adults: A population- based 

study. Diabetes and Metabolic Syndrome, 8(3): 170-176. 

Hall, J. E., do Carmo, J. M., da Silva, A. A., Wang, Z. & Hall, M. E. (2015). Obesity-Induced 

Hypertension. Interaction of Neurohumoral and Renal Mechanisms. Circulation Research, 

116(6): 991-1006. 

Hall, V., Thomsen, R. W., Henriksen, O. & Lohse, N. (2011). Diabetes in Sub Saharan Africa 

1999-2011: epidemiology and public health implications. A systematic review. BMC Public 

Health, 11: 564. 

Hallal, P. C., Andersen, L. B., Bull, F. C., Guthold, R., Haskell, W. & Ekelund, U. (2012). 

Global physical activity levels: surveillance progress, pitfalls, and prospects. The Lancet, 

380(9838): 247-257. 

Hamer, M., Ingle, L., Carroll, S. & Stamatakis, E. (2012). Physical activity and cardiovascular 

mortality risk: possible protective mechanisms? Medicine and Science in Sports and Exercise, 

44(1): 84-8. 

Hamilton, M. T., Hamilton, D. G. & Zderic, T. W. (2007). Role of Low Energy Expenditure and 

Sitting in Obesity, Metabolic Syndrome, Type 2 Diabetes, and Cardiovascular Disease. Diabetes, 

56(11): 2655-2667. 

Hannerz, H. & Tüchsen, F. (2001). Hospital admissions among male drivers in Denmark. 

Occupational and Environmental Medicine, 58(4): 253-260. 

Haregu, T. N., Oti, S., Egondi, T. & Kyobutungi, C. (2016). Measurement of overweight and 

obesity an urban slum setting in sub-Saharan Africa: a comparison of four anthropometric 

indices. BMC Obesity, 3(1): 46. 

Hasumi, T. & Jacobsen, K. H. (2012). Hypertension in South African adults: results of a 

nationwide survey. Journal of Hypertension, 30(11): 2098-2104. 

Held, C., Iqbal, R., Lear, S. A., Rosengren, A., Islam, S., Mathew, J. & Yusuf, S. (2012). 

Physical activity levels, ownership of goods promoting sedentary behaviour and risk of 

myocardial infarction: results of the INTERHEART study. European Heart Journal, 33(4): 452-

466. 

Heydari, S. T., Vossoughi, M., Akbarzadeh, A., Lankarani, K. B., Sarikhani, Y., Javanmardi, K., 

Akbary, A., Akbari, M., Mahmoodi, M., Shirazi, M. K. & Tabrizi, R. (2016). Prevalence and risk 

factors of alcohol and substance abuse among motorcycle drivers in Fars province, Iran. Chinese 

Journal of Traumatology, 19(2): 79-84. 

Hirata, R. P., Sampaio, L. M., Leitao Filho, F. S., Braghiroli, A., Balbi, B., Romano, S., Insalaco, 

G. & de Oliveira, L. V. (2012). General characteristics and risk factors of cardiovascular disease 

among interstate bus drivers. The Scientific World Journal, 2012 (216702): 1-7. 



117 
 

Hoebel, S., Malan, L. & de Ridder, J. H. (2012). Determining cut-off values for neck 

circumference as a measure of the metabolic syndrome amongst a South African cohort: the 

SABPA study. Endocrine, 42(2): 335-342. 

Hofman, K. (2014). Non-communicable diseases in South Africa: A challenge to economic 

development. South African Medical Journal, 104(10): 647. 

Hofstetter, A., Schutz, Y., Jéquier, E. & Wahren, J. (1986). Increased 24-Hour Energy 

Expenditure in Cigarette Smokers. The New England Journal of Medicine, 314(2): 79-82. 

Hosseinpour-Niazi, S., Mirmiran, P., Hosseinpanah, F., Fallah-Ghohroudy, A. & Azizi, F. 

(2014). Association of Marital Status and Marital Transition With Metabolic Syndrome: Tehran 

Lipid and Glucose Study. International Journal of Endocrinology and Metabolism, 12(4): 

e18980. 

Hu, F. B. (2013). Resolved: there is sufficient scientific evidence that decreasing sugar-

sweetened beverage consumption will reduce the prevalence of obesity and obesity-related 

diseases. Obesity Reviews, 14(8): 606-19. 

Huffman, M. D. & Lloyd-Jones, D. M. (2017). Global Burden of Raised Blood Pressure: 

Coming into Focus. The Journal of the American Medical Association, 317(2): 142-143. 

Hunter, D. J. & Reddy, K. S. (2013). Noncommunicable Diseases. New England Journal of 

Medicine, 369(14): 1336-1343. 

Husain, K., Ansari, R. A. & Ferder, L. (2014). Alcohol-induced hypertension: Mechanism and 

prevention. World Journal of Cardiology, 6(5): 245-252. 

Imamura, F., O’Connor, L., Ye, Z., Mursu, J., Hayashino, Y., Bhupathiraju, S. N. & Forouhi, N. 

G. (2015). Consumption of sugar sweetened beverages, artificially sweetened beverages, and 

fruit juice and incidence of type 2 diabetes: systematic review, meta-analysis, and estimation of 

population attributable fraction. Bio Medical Journal, 351: h3576. 

Imes, C. C. & Lewis, F. M. (2014). Family history of cardiovascular disease (CVD), perceived 

CVD risk, and health-related behavior: A review of the literature. Journal of Cardiovascular  

Nursing, 29(2): 108–129. 

International Alliance for Responsible Drinking, (2016). Research Briefing: Health; Drinking 

and Cardiovascular Health. Retrieved July 3, 2016 from, http://www.iard.org/wp-

content/uploads/2016/01/HR-Cardiovascular.pdf 

International Diabetes Federation (2015). IDF Diabetes Atlas. In:  Seventh ed. Brussels. 

International Diabetes Federation. 2017. IDF Africa Region. IDF Africa Members [Online]. 

Available: https://www.idf.org/our-network/regions-members/africa/members/25-south-africa 

[Accessed 19 June 2017]. 

http://www.iard.org/wp-content/uploads/2016/01/HR-Cardiovascular.pdf
http://www.iard.org/wp-content/uploads/2016/01/HR-Cardiovascular.pdf
http://www.idf.org/our-network/regions-members/africa/members/25-south-africa


118 
 

Irazola, V. E., Gutierrez, L., Bloomfield, G. S., Carrillo-Larco, R. M., Dorairaj, P., Gaziano, T., 

Levitt, N. S., Miranda, J. J., Ortiz, A. B., Steyn, K., Wu, Y., Xavier, D., Yan, L. L., He, J. & 

Rubinstein, A. (2016). Hypertension Prevalence, Awareness, Treatment, and Control in Selected 

Communities of Nine Low- and Middle Income Countries: Results From the NHLBI/UHG 

Network of Centers of Excellence for Chronic Diseases. Global Heart, 11(1): 47-59. 

Isara, A. R. & Aigbokhaode, A. Q. (2017). Obstructive sleep apnoea risk and excessive daytime 

sleepiness among intercity commercial drivers in Benin City, Nigeria. The African Journal of 

Respiratory Medicine, 12(2). 

Islam, S. M. S., Purnat, T. D., Phuong, N. T. A., Mwingira, U., Schacht, K. & Fröschl, G. (2014). 

Non‐Communicable Diseases (NCDs) in developing countries: a symposium report. 

Globalization and Health, 10: 81-87. 

Izadi, N., Malek, M., Aminian, O. & Saraei, M. (2013). Medical risk factors of diabetes mellitus 

among professional drivers. Journal of Diabetes & Metabolic Disorder, 12: 23. 

Jean-Louis, G., Williams, N. J., Sarpong, D., Pandey, A., Youngstedt, S., Zizi, F. & Ogedegbe, 

G. (2014). Associations between inadequate sleep and obesity in the US adult population: 

analysis of the national health interview survey (1977–2009). BMC Public Health, 14: 290. 

Jiang, S.-Z., Lu, W., Zong, X.-F., Ruan, H.-Y. & Liu, Y. (2016). Obesity and hypertension. 

Experimental and Therapeutic Medicine, 12(4): 2395-2399. 

Joshi, B. A., Joshi, A. V., Katti, S. M., Mallapur, M. D. & Karikatti, S. S. (2013). A cross-

sectional study of prevalence of overweight and obesity among bus drivers and conductors of 

North-West Karnataka Road Transport Corporation  (NWKRTC) in Belgaum Division, 

Belgaum. Journal of the Indian Medical Association, 111(3): 157-159. 

Joubert, J., Norman, R., Lambert, E. V., Groenewald, P., Schneider, M., Bull, F., Bradshaw, D. 

& The South African Comparative Risk Assessment Collaborating Group. (2007). Estimating the 

burden of disease attributable to physical inactivity in South Africa in 2000. South Africa 

Medical Journal, 97(8):725-731. 

Julius, S., Valentini, M. & Palatini, P. (2000). Overweight and Hypertension: A 2-Way Street? 

Hypertension, 35(3): 807-813. 

Juma, P. A., Mohamed, S. F., Wisdom, J., Kyobutungi, C. & Oti, S. (2016). Analysis of Non-

communicable disease prevention policies in five Sub-Saharan African countries: Study 

protocol. Archives of Public Health, 74(1): 25. 

Kabudula, C. W., Houle, B., Collinson, M. A., Kahn, K., Gómez-Olivé, F. X., Clark, S. J. & 

Tollman, S. (2017). Progression of the epidemiological transition in a rural South African 

setting: findings from population surveillance in Agincourt, 1993–2013. BMC Public Health, 17: 

424. 



119 
 

Kaduka, L. U., Kombe, Y., Kenya, E., Kuria, E., Bore, J. K., Bukania, Z. & Mwangi, M. (2012). 

Prevalence ofMetabolic Syndrome Among an Urban Population in Kenya. Diabetes Care, 35: 

887–893. 

Kankeu, H. T., Saksena, P., Xu, K. & Evans, D. B. (2013). The financial burden from non-

communicable diseases in low- and middle-income countries: a literature review. Health 

Research Policy and Systems, 11(1): 31. 

Kaplan, N. M., Bakris, G. L. & Forman, J. P. (2010). Cardiovascular Risks of Hypertension 

[Online]. Uptodate. . Available: https://www.uptodate.com/contents/overview-of-established-

risk-factors-for-cardiovascular-disease. 

Kassi, E., Pervanidou, P., Kaltsas, G. & Chrousos, G. (2011). Metabolic Syndrome: Definitions 

and Controversies. BMC Medicine, 5(9):48. 

Kayima, J., Wanyenze, R. K., Katamba, A., Leontsini, E. & Nuwaha, F. (2013). Hypertension 

awareness, treatment and control in Africa: a systematic review. BMC Cardiovascular 

Disorders, 13:54. 

Kearney, P. M., Whelton, M., Reynolds, K., Muntner, P. & Whelton, P. K. (2005). Global 

Burden of Hypertension Analysis of Worldwide Data. Lancet, 365: 217-223. 

Kengne, A. P., Echouffo-Tcheugui, J.-B., Sobngwi, E. & Mbanya, J.-C. (2013). New insights on 

diabetes mellitus and obesity in Africa–Part 1: prevalence, pathogenesis and comorbidities. 

Heart, 99(14): 979-983. 

Kim, D. O., Kim, J. Y. & Jeong, H. (2017). Comparison of body mass index, waist 

circumference, and waist-to-height ratio as predictors of abdominal fat distribution in male 

examinees from the Health Promotion Center. Korean Journal of  Family Practice, 7(4): 596-

599. 

Kirkman, M. S., Briscoe, V. J., Clark, N., Florez, H., Haas, L. B., Halter, J. B., Huang, E. S., 

Korytkowski, M. T., Munshi, M. N., Odegard, P. S., Pratley, R. E. & Swift, C. S. (2012). 

Diabetes in Older Adults. Diabetes Care, 35(12): 2650-2664. 

Kivimäki, M. & Kawachi, I. (2015). Work Stress as a Risk Factor for Cardiovascular Disease. 

Current Cardiology Reports, 17(9): 74. 

Klop, B., Elte, J. W. F. & Castro Cabezas, M. (2013). Dyslipidemia in Obesity: Mechanisms and 

Potential Targets. Nutrients, 5(4): 1218-1240. 

Knight, J. A. (2012). Physical inactivity: associated diseases and disorders. Annals of Clinical & 

Laboratory Science, 42(3): 320-337. 

Knipling, R. R. (2015). Why Are Commercial Drivers So Unhealthy? [Online]. Available: 

https://rns.trb.org/dproject.asp?n=39596. [Accessed 15 September, 2017]. 

http://www.uptodate.com/contents/overview-of-established-risk-factors-for-cardiovascular-disease
http://www.uptodate.com/contents/overview-of-established-risk-factors-for-cardiovascular-disease


120 
 

Kolbe-Alexander, T. L., Conradie, J. & Lambert, E. V. (2013). Clustering of risk factors for non-

communicable disease and healthcare expenditure in employees with private health insurance 

presenting for health risk appraisal: a cross-sectional study. BMC Public Health, 13(1): 1213-

1223. 

Koppad, R., Santosh, K. A., Kotur, N. & Umakanth, A. G. (2012). A Cross Sectional Study on 

Magnitude of Risk Factors of Cardio-Vascular Diseases Among Auto Rickshaw Drivers of 

Davangere City of Karnataka, India. International Journal of Current Research and Review, 

4(22): 66-73. 

Koyanagi, A., Stubbs, B. & Vancampfort, D. (2017). Correlates of low physical activity across 

46 low- and middle-income countries: A cross-sectional analysis of community-based data. 

Preventive Medicine, 106(2018): 107-113. 

Krakauer, N. Y. & Krakauer, J. C. (2016). An anthropometric risk index based on combining 

height, weight, waist, and hip measurements. Journal of Obesity, 2016(8094275): 1-9. 

Kristensen, T. S. (1989a). Cardiovascular diseases and the work environment. A critical review 

of the epidemiologic literature on chemical factors. Scandinavian Journal of Work, Environment 

& Health, 15: 245-264. 

Kristensen, T. S. (1989b). Cardiovascular diseases and the work environment. A critical review 

of the epidemiologic literature on nonchemical factors. Scandinavian Journal of Work, 

Environment & Health, 15: 165-179. 

Kroll, M., Phalkey, R. K. & Kraas, F. (2015). Challenges to the surveillance of non-

communicable diseases – a review of selected approaches. BMC Public Health, 15: 1243. 

Krueger, G. P., Brewster, R. M., Dick, V. R., Inderbitzen, R. E. & Staplin, L. (2007). Synthesis 

Report #15: Health & Wellness Programs for Commercial Drivers. TRB Commercial Truck & 

Bus Synthesis Program.  

Kruger, H. S., Puoane, T., Senekal, M. & van der Merwe, M. T. (2007). Obesity in South Africa: 

challenges for government and health professionals. Public Health Nutrition, 8(5): 491-500. 

Kruger, M. J. & Nell, T. A. (2017). The prevalence of the metabolic syndrome in a farm worker 

community in the Boland district, South Africa. BMC Public Health, 17: 61. 

Kurosaka, K., Daida, H., Muto, T., Watanabe, Y., Kawai, S. & Yamaquchi, S. (2000). 

Characteristics of Coronary Heart Disease in Japanese Taxi Drivers as Determined by Coronary 

Angiographic Analyses. Industrial Health, 38: 15-23. 

Kwan, G. F., Mayosi, B. M., Mocumbi, A. O., Miranda, J. J., Ezatti, M., Jain, Y., Robles, G., 

Benjamin, E. J., Subramanian, S. V. & Bukhman, G. (2016). Endemic Cardiovascular Disease of 

the Poorest Billion. Circulation, 133(24): 2561-2575. 



121 
 

Laitinen, J., Pietlainen, K., Wadsworth, M., Sovo, U. & Jarvelin, M. R. (2004). Predictors of 

abdominal obesity among 31-y-old men and women born in Northern Finland in 1996. European 

Journal of  Clinical Nutrition, 58(1): 180-190. 

Lakshman, A., Manikath, N., Rahim, A. & Anilakumari, V. P. (2014). Prevalence and Risk 

Factors of Hypertension among Male Occupational Bus Drivers in North Kerala, South India: A 

Cross-Sectional Study. ISRN Preventive Medicine, 2014 (318532): 1-9. 

Lam, B. C. C., Koh, G. C. H., Chen, C., Wong, M. T. K. & Fallows, S. J. (2015). Comparison of 

Body Mass Index (BMI), Body Adiposity Index (BAI), Waist Circumference (WC), Waist-To-

Hip Ratio (WHR) and Waist-To-Height Ratio (WHtR) as Predictors of Cardiovascular Disease 

Risk Factors in an Adult Population in Singapore. PLoS One, 10(4): e0122985. 

Landsberg, L. & Molitch, M. (2004). Diabetes and hypertension: Pathogenesis, prevention and 

treatment. Clinical and Experimental Hypertension, 26(7-8): 621-628. 

Lee, I. M., Shiroma, E. J., Lobelo, F., Puska, P., Blair, S. N. & Katzmarzyk, P. T. (2012). Impact 

of Physical Inactivity on the World’s Major Non-Communicable Diseases. Lancet, 380(9838): 

219-229. 

Leiter, L. A., Fitchett, D. H., Gilbert, R. E., Gupta, M., Mancini, G. B., McFarlane, P. A., Ross, 

R., Teoh, H., Verma, S., Anand, S., Camelon, K., Chow, C. M., Cox, J. L., Despres, J. P., 

Genest, J., Harris, S. B., Lau, D. C., Lewanczuk, R., Liu, P. P., Lonn, E. M., McPherson, R., 

Poirier, P., Qaadri, S., Rabasa-Lhoret, R., Rabkin, S. W., Sharma, A. M., Steele, A. W., Stone, J. 

A., Tardif, J. C., Tobe, S. & Ur, E. (2011). Cardiometabolic risk in Canada: a detailed analysis 

and position paper by the cardiometabolic risk working group. Canadian Journal of  Cardiology, 

27(2): e1-e33. 

Lemogoum, D. (2014). Challenge for hypertension prevention and control worldwide: the time 

for action. Journal of Clinical Hypertension(Greenwich), 16(8): 554-556. 

Leong, A., Rahme, E. & Dasgupta, K. (2014). Spousal diabetes as a diabetes risk factor: A 

systematic review and meta-analysis. BMC Medicine, 12(1): 12. 

Li, J. & Siegrist, J. (2012). Physical activity and risk of cardiovascular disease--a meta-analysis 

of prospective cohort studies. International Journal of Environmental Research and Public 

Health, 9(2): 391-407. 

Liang, J., Teng, F., Li, Y., Liu, X., Zou, C., Wang, Y., Li, H. & Qi, L. (2013). Neck 

Circumference and Insulin Resistance in Chinese Adults: The Cardiometabolic Risk in Chinese 

(CRC) Study. Diabetes Care, 36(9): e145-e146. 

Lim, S. M. & Chia, S. E. (2015). The prevalence of fatigue and associated health and safety risk 

factors among taxi drivers in Singapore. Singapore Medical Journal, 56(2): 92-97. 

Lim, S. S., Vos, T., Flaxman, A. D., Danaei, G., Shibuya, K., Adair-Rohani, H., AlMazroa, M. 

A., Amann, M., Anderson, H. R., Andrews, K. G., Aryee, M., Atkinson, C., Bacchus, L. J., 

Bahalim, A. N., Balakrishnan, K., Balmes, J., Barker-Collo, S., Baxter, A., Bell, M. L., Blore, J. 



122 
 

D., Blyth, F., Bonner, C., Borges, G., Bourne, R., Boussinesq, M., Brauer, M., Brooks, P., Bruce, 

N. G., Brunekreef, B., Bryan-Hancock, C., Bucello, C., Buchbinder, R., Bull, F., Burnett, R. T., 

Byers, T. E., Calabria, B., Carapetis, J., Carnahan, E., Chafe, Z., Charlson, F., Chen, H., Chen, J. 

S., Cheng, A. T.-A., Child, J. C., Cohen, A., Colson, K. E., Cowie, B. C., Darby, S., Darling, S., 

Davis, A., Degenhardt, L., Dentener, F., Des Jarlais, D. C., Devries, K., Dherani, M., Ding, E. L., 

Dorsey, E. R., Driscoll, T., Edmond, K., Ali, S. E., Engell, R. E., Erwin, P. J., Fahimi, S., Falder, 

G., Farzadfar, F., Ferrari, A., Finucane, M. M., Flaxman, S., Fowkes, F. G. R., Freedman, G., 

Freeman, M. K., Gakidou, E., Ghosh, S., Giovannucci, E., Gmel, G., Graham, K., Grainger, R., 

Grant, B., Gunnell, D., Gutierrez, H. R., Hall, W., Hoek, H. W., Hogan, A., Hosgood Iii, H. D., 

Hoy, D., Hu, H., Hubbell, B. J., Hutchings, S. J., Ibeanusi, S. E., Jacklyn, G. L., Jasrasaria, R., 

Jonas, J. B., Kan, H., Kanis, J. A., Kassebaum, N., Kawakami, N., Khang, Y.-H., Khatibzadeh, 

S., Khoo, J.-P., Kok, C., et al. (2012). A comparative risk assessment of burden of disease and 

injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990–2010: a 

systematic analysis for the Global Burden of Disease Study 2010. The Lancet, 380(9859): 2224-

2260. 

Liu, F., Zhang, N., Cheng, K.-W. & Wang, H. (2010). Reduced smoking and rising obesity: 

Does smoking ban in the workplace matter? Economics Letters, 108: 249–252. 

Lloyd-Jones, D., Adams, R. J., Brown, T. M., Carnethon, M., Dai, S., De Simone, G., Ferguson, 

T. B., Ford, E., Furie, K., Gillespie, C., Go, A., Greenlund, K., Haase, N., Hailpern, S., Ho, P. 

M., Howard, V., Kissela, B., Kittner, S., Lackland, D., Lisabeth, L., Marelli, A., McDermott, M. 

M., Meigs, J., Mozaffarian, D., Mussolino, M., Nichol, G., Roger, V. L., Rosamond, W., Sacco, 

R., Sorlie, P., Stafford, R., Thom, T., Wasserthiel-Smoller, S., Wong, N. D. & Wylie-Rosett, J. 

(2010a). Heart Disease and Stroke Statistics—2010 Update: A Report From the American Heart 

Association. Circulation, 121(7): e46-e215. 

Lloyd-Jones, D. M., Hong, Y., Labarthe, D., Mozaffarian, D., Appel, L. J., Van Horn, L., 

Greenlund, K., Daniels, S., Nichol, G., Tomaselli, G. F., Arnett, D. K., Fonarow, G. C., Ho, P. 

M., Lauer, M. S., Masoudi, F. A., Robertson, R. M., Roger, V., Schwamm, L. H., Sorlie, P., 

Yancy, C. W. & Rosamond, W. D. (2010b). Defining and Setting National Goals for 

Cardiovascular Health Promotion and Disease Reduction: The American Heart Association’s 

Strategic Impact Goal Through 2020 and Beyond. Circulation, 121(4): 586-613. 

Lopez-Sobaler, A. M., Rodriquez- Rodriquez, E. A.-B., J. , Gil, A., Gonzalez-Gross, M., Serra-

Majem, L., Varela-Moreiras, G. & Ortega, R. M. (2016). General and abdominal obesity is 

related to physical activity, smoking and sleeping behaviours and mediated by the educational 

level: Findings from the ANIBES Study in Spain. PlosOne, 11(12): e0169027. 

Lou, D. H., Yin, F. Z., Wang, R., Ma, C. M., Liu, X. L. & Lu, Q. (2012). Neck circumference is 

an accurate and simple index for evaluating overweight and obesity in Han children. Annals of 

Human Biology, 39(2): 161-165. 

Lozano, R., Naghavi, M., Foreman, K., Lim, S., Shibuya, K., Aboyans, V., Abraham, J., Adair, 

T., Aggarwal, R., Ahn, S. Y., AlMazroa, M. A., Alvarado, M., Anderson, H. R., Anderson, L. 

M., Andrews, K. G., Atkinson, C., Baddour, L. M., Barker-Collo, S., Bartels, D. H., Bell, M. L., 

Benjamin, E. J., Bennett, D., Bhalla, K., Bikbov, B., Abdulhak, A. B., Birbeck, G., Blyth, F., 



123 
 

Bolliger, I., Boufous, S., Bucello, C., Burch, M., Burney, P., Carapetis, J., Chen, H., Chou, D., 

Chugh, S. S., Coffeng, L. E., Colan, S. D., Colquhoun, S., Colson, K. E., Condon, J., Connor, M. 

D., Cooper, L. T., Corriere, M., Cortinovis, M., de Vaccaro, K. C., Couser, W., Cowie, B. C., 

Criqui, M. H., Cross, M., Dabhadkar, K. C., Dahodwala, N., De Leo, D., Degenhardt, L., 

Delossantos, A., Denenberg, J., Des Jarlais, D. C., Dharmaratne, S. D., Dorsey, E. R., Driscoll, 

T., Duber, H., Ebel, B., Erwin, P. J., Espindola, P., Ezzati, M., Feigin, V., Flaxman, A. D., 

Forouzanfar, M. H., Fowkes, F. G. R., Franklin, R., Fransen, M., Freeman, M. K., Gabriel, S. E., 

Gakidou, E., Gaspari, F., Gillum, R. F., Gonzalez-Medina, D., Halasa, Y. A., Haring, D., 

Harrison, J. E., Havmoeller, R., Hay, R. J., Hoen, B., Hotez, P. J., Hoy, D., Jacobsen, K. H., 

James, S. L., Jasrasaria, R., Jayaraman, S., Johns, N., Karthikeyan, G., Kassebaum, N., Keren, 

A., Khoo, J.-P., Knowlton, L. M., Kobusingye, O., Koranteng, A., Krishnamurthi, R., Lipnick, 

M., Lipshultz, S. E., et al. (2012). Global and regional mortality from 235 causes of death for 20 

age groups in 1990 and 2010: a systematic analysis for the Global Burden of Disease Study 

2010. The Lancet, 380(9859): 2095-2128. 

Maddatu, J., Anderson-Baucum, E. & Evans-Molina, C. (2017). Smoking and the risk of type 2 

diabetes. Translational Research, 184: 101-107. 

Maedler, K., Schumann, D. M., Sauter, N., Ellingsgaard, H., Bosco, D., Baertschiger, R., 

Iwakura, Y., Oberholzer, J., Wollheim, C. B., Gauthier, B. R. & Donath, M. Y. (2006a). Low 

Concentration of Interleukin-1β Induces FLICE-Inhibitory Protein–Mediated β-Cell Proliferation 

in Human Pancreatic Islets. Diabetes, 55(10): 2713-2722. 

Maedler, K., Schumann, D. M., Schulthess, F., Oberholzer, J., Bosco, D., Berney, T. & Donath, 

M. Y. (2006b). Aging correlates with decreased β-cell proliferative capacity and 

enhancedsensitivity to apoptosis a potential role for fas and pancreatic duodenal homeobox-1. 

Diabetes, 55(9): 2455-2462. 

Mahmood, S. S., Levy, D., Vasan, R. S. & Wang, T. J. (2014). The Framingham Heart Study and 

the Epidemiology of Cardiovascular Diseases: A Historical Perspective. Lancet, 383(9921): 999-

1008. 

Makanjuola, A. B., Aina, O. F. & Onigbogi, L. (2014). Alcohol and Other Psychoactive 

Substance Use among Tanker Drivers in Lagos, Nigeria European Scientific Journal, 10(15): 

545-559. 

Malik, V. S., Willett, W. C. & Hu, F. B. (2013). Global obesity: trends, risk factors and policy 

implications. Nature Reviews Endocrinology, 9: 13–27. 

Mansur, A. P., Rocha, M. A. B. S., Leyton, V., Takada, J. Y., Avakian, S. D., Santos, A. J., 

Novo, G. C., Nascimento, A. L., Muñoz, D. R. & Rohlfs, W. J. C. (2015). Risk Factors for 

Cardiovascular Disease, Metabolic Syndrome and Sleepiness in Truck Drivers. Arquivos 

Brasileiros de Cardiologia, 105(6): 560-565. 

Marcinkiewicz, A. & Szosland, D. (2010). Selected Risk Factors Of Diabetes Mellitus Among 

Road Transport Drivers. International Journal of Occupational Medicine and Environmental 

Health, 23(2): 175-180. 



124 
 

Marfell-Jones, N., Olda T. & Stew A. (2006). International standards for anthropometric 

assessment. Australia: The international Society for the Advancement of Kinanthropometry. 

Marks, R. & Landaira, M. (2015). Sleep, Disturbances of Sleep, Stress and Obesity: A Narrative 

Review. Journal of Obesity & Eating Disorders, 1(2.2):1-6. 

Marmeleira, J., Godinho, M. & Vogelaere, P. (2009). The potential role of physical activity on 

driving performance and safety among older adults. European Review of Aging and Physical 

Activity, 6(1): 29-38. 

Matsebula, V. & Ranchhod, V. (2016). Socio-economic correlates with the prevalence and onset 

of diabetes in South Africa: Evidence from the first four waves of the National Income 

Dynamics Study. Cape Town: SALDRU, University of Cape Town. SALDRU Working Paper 

Number 181/ NIDS Discussion Paper 2016/8. 

Matsha, T. E., Hassan, M. S., Hon, G. M., Soita, D. J., Kegne, A. P. & Erasmus, R. T. (2013). 

Derivation and validation of a waist circumference optimal cut-off for diagnosing metabolic 

syndrome in a South African mixed ancestry population. International  Journal of Cardiology, 

168(3): 2954–2955. 

Matsushita, Y., Nakagawa, T., Yamamoto, S., Takahashi, Y., Noda, M. & Mizoue, T. (2011). 

Associations of Smoking Cessation With Visceral Fat Area and Prevalence of Metabolic 

Syndrome in Men: The Hitachi Health Study. Obesity, 19(3): 647-651. 

Matzopoulos, R. G., Truen, S., Bowman, B. & Corrigall, J. (2014). The cost of harmful alcohol 

use in South Africa. South African Medical Journal, 104: 127-132. 

Mayhew, D. R. & Simpson, H. M. (2002). The safety value of driver education an training. 

Injury Prevention, 8(suppl 2): ii3-ii8. 

Mayosi, B. M., Flisher, A. J., Lalloo, U. G., Sitas, F., Tollman, S. M. & Bradshaw, D. (2009). 

The burden of non-communicable diseases in South Africa. The Lancet, 374(9693): 934-947. 

McAloon, C. J., Boylan, L. M., Hamborg, T., Stallard, N., Osman, F., Lim, P. B. & Hayat, S. A. 

(2016). The changing face of cardiovascular disease 2000–2012: An analysis of the world health 

organisation global health estimates data. International Journal of Cardiology, 224: 256-264. 

Mcdonald, M., Hertz, R. P., Unger, A. N. & Lustik, M. B. (2009). Prevalence, awareness, and 

management of hypertension, dyslipidemia, and diabetes among United States Adults Aged 65 

and Older. Journal of Gerontology, 64A(2): 256-263. 

McVeigh, J. & Meiring, R. (2014). Physical Activity and Sedentary Behavior in an Ethnically 

Diverse Group of South African School Children. Journal of Sports Science & Medicine, 13(2): 

371-378. 

Mendis, S., Puska, P. & Norrving, B. (2011). Global atlas on cardiovascular disease prevention 

and control. Geneva: World Health Organization. 



125 
 

Menke, A., Casagrande, S., Geiss, L. & Cowie, C. C. (2015). Prevalence of and Trends in 

Diabetes Among Adults in the United States, 1988-2012. Journal of the American Medical 

Association, 314(10): 1021-1029. 

Mensah, G. A. (2008). Ischaemic Heart Disease in Africa. Heart, 94(7): 836-843. 

Miranda, J. J., Kinra, S., Casas, J. P., Smith, G. D. & Ebrahim, S. (2008). Non-communicable 

diseases in low- and middle-income countries: context, determinants and health policy. Tropical 

Medicine & International Health, 13(10): 1225-1234. 

Misra, A. & Khurana, L. (2008). Obesity and the Metabolic Syndrome in Developing Countries. 

Journal of Clinical Endocrinology and Metabolism, 93(11): s9-s30. 

Mohebbi, I., Matinkhah, M., Nabizadeh, F., Blouri, A., Saba, A. & Shirazi, A. (2010). The 

Metabolic Syndrome and its Association with Over Time Driving in Iranian Professional Bus 

Drivers. International Journal of Occupational Health, 2: 37-41. 

Mohebbi, I., Saadat, S., Aghassi, M., Shekari, M., Matinkhah, M. & Sehat, S. (2012). Prevalence 

of Metabolic Syndrome in Iranian Professional Drivers: Results from a Population Based Study 

of 12,138 Men. PLoS One, 7(2): e31790. 

Mokabane, N. N., Mashao, M. M., van Staden, M., Potgieter, M. & Potgieter, A. (2014). Low 

levels of physical activity in female adolescents cause overweight and obesity: Are our schools 

failing our children? South African Medical Journal, 104(10): 665-667 

Montazerifar, F., Pirmoradi, B., Karajibani, M., Torki, Z. & Zamiran, Z. (2016). The Prevalence 

of General and Abdominal Obesity among Taxi Drivers of Zahedan, Southeast of Iran, 2015. 

World Applied Sciences Journal, 34(11): 1449-1455. 

Moran, A., Forouzanfar, M., Sampson, U., Chugh, S., Feigin, V. & Mensah, G. (2013). The 

Epidemiology of Cardiovascular Diseases in Sub-Saharan Africa. The Global Burden of 

Diseases, Injuries and Risk Factors 2010 Study. Progressive  Cardiovascular Diseases, 56(3): 

234-239. 

Moreno, C. R., Louzada, F. M., Teixeira, L. R., Borges, F. & Lorenzi-Filho, G. (2006). Short 

Sleep is Associated With Obesity Among Truck Drivers. Chronobiology International, 23(6): 

1295–1303. 

Morojele, N. K. & Ramsoomar, L. (2016). Addressing adolescent alcohol use in South Africa. 

South African Medical Journal, 106: 551-553. 

Morris, R. W., Taylor, A. E., Fluharty, M. E., Bjørngaard, J. H., Åsvold, B. O., Elvestad 

Gabrielsen, M., Campbell, A., Marioni, R., Kumari, M., Korhonen, T., Männistö, S., Marques-

Vidal, P., Kaakinen, M., Cavadino, A., Postmus, I., Husemoen, L. L. N., Skaaby, T., Ahluwalia, 

T. V. S., Treur, J. L., Willemsen, G., Dale, C., Wannamethee, S. G., Lahti, J., Palotie, A., 

Räikkönen, K., McConnachie, A., Padmanabhan, S., Wong, A., Dalgård, C., Paternoster, L., 

Ben-Shlomo, Y., Tyrrell, J., Horwood, J., Fergusson, D. M., Kennedy, M. A., Nohr, E. A., 

Christiansen, L., Kyvik, K. O., Kuh, D., Watt, G., Eriksson, J. G., Whincup, P. H., Vink, J. M., 



126 
 

Boomsma, D. I., Davey Smith, G., Lawlor, D., Linneberg, A., Ford, I., Jukema, J. W., Power, C., 

Hyppönen, E., Jarvelin, M.-R., Preisig, M., Borodulin, K., Kaprio, J., Kivimaki, M., Smith, B. 

H., Hayward, C., Romundstad, P. R., Sørensen, T. I. A., Munafò, M. R. & Sattar, N. (2015). 

Heavier smoking may lead to a relative increase in waist circumference: evidence for a causal 

relationship from a Mendelian randomisation meta-analysis. The CARTA consortium. BMJ 

Open, 5(8):e008808. 

Motala, A. A., Esterhuizen, T., Pirie, F. J. & Omar, M. A. K. (2011). The Prevalence of 

Metabolic Syndrome and Determination of the Optimal Waist Circumference Cutoff Points in a 

Rural South African Community. Diabetes Care, 34(4): 1032-1037. 

Mourad, J.-J. (2008). The evolution of systolic blood pressure as a strong predictor of 

cardiovascular risk and the effectiveness of fixed-dose ARB/CCB combinations in lowering 

levels of this preferential target. Vascular Health and Risk Management, 4(6): 1315-1325. 

Mozafari, A., Vahedian, M., Mohebi, S. & Najafi, M. (2015). Work-Related Musculoskeletal 

Disorders in Truck Drivers and Official Workers. Acta Medica Iranica, 53(7): 432-438. 

Msemburi, W., Pillay-van Wyk, V., Dorrington, R. E., Neethling, I., Nannan, N., Groenewald, 

P., Laubscher, R., Joubert, J., Matzopoulos, R., Nicol, E., Notilana, B., Prinsloo, M., Sithole, N., 

Somdyala, N. & Bradshaw, D. (2014). Second national burden of disease study for South Africa: 

Cause-of-death profile for South Africa, 1997-2010. Cape Town:. South African Medical 

Research Council. 

Muluvhu, T. C., Mukoma, G., Amusa, L. O., Goon, D. T. & Delport, M. (2014). Screening for 

components of metabolic syndrome among corporate executives in Gauteng Province, South 

Africa. African Journal for Physical, Health Education, Recreation and Dance, 20(Supplement 

1): 388-399. 

Nagao, H., Kashine, S., Nishizawa, H., Okada, T., Kimura, T., Hirata, A., Fukuda, S., Kozawa, 

J., Maeda, N., Kitamura, T., Yasuda, T., Okita, K., Hibuse, T., Tsugawa, M., Imagawa, A., 

Funahashi, T. & Shimomura, I. (2013). Vascular complications and changes in body mass index 

in Japanese type 2 diabetic patients with abdominal obesity. Cardiovascular Diabetology, 12(1): 

88-96. 

Naghavi, M. & Forouzanfar, M. H. (2013). Burden of non-communicable diseases in sub-

Saharan Africa in 1990 and 2010: Global Burden of Diseases, Injuries, and Risk Factors Study 

2010. The Lancet, 381: S95. 

Nagler, E. M., Viswanath, K., Ebbeling, C. B., Stoddard, A. M. & Sorensen, G. (2013). 

Correlates of fruit and vegetable consumption among construction laborers and motor freight 

workers. Cancer Causes Control, 24(4): 637-647. 

Narkiewicz, K. (2006). Obesity and hypertension—the issue is more complex than we thought. 

Nephrology Dialysis Transplantation, 21(2): 264-267. 

Nasri, H. & Moazenzadeh, M. (2006). Coronary Artery Disease Risk Factors in Drivers Versus 

People in other Occupations. ARYA Atherosclerosis Journal, 2(2): 75-78. 



127 
 

National Council on Alcoholism and Drug Dependence. (2011). 2.5 Million Alcohol-Related 

Deaths Worldwide- Annually. Available from: https://www.ncadd.org/blogs/in-the-news/2-5-

million-alcohol-related-deaths-worldwide-annually [Accessed 15 September 2017]. 

National Department of Health (NDoH), Statistics South Africa (Stats SA), South African 

Medical Research, Council (SAMRC) & ICF (2017). South Africa Demographic and Health 

Survey 2016: Key Indicators. Pretoria, South Africa, and Rockville, Maryland, USA: NDoH, 

Stats SA, SAMRC, and ICF. 

National Transportation Safety Board. (1990) Fatigue, Alcohol, Other Drugs and Medical 

Factors in Fatal-to-Driver Heavy Truck Crashes. Available from: 

https://babel.hathitrust.org/cgi/pt?id=ien.35556022389282;view=1up;seq=193. 

Nayak, P., Chakravarty, P. G. & Vyas, A. (2014). Prevalence of hypertension in long route heavy 

vehicle commercial driver and other employees. International Journal of Research in Medicine, 

3(3): 119-122. 

Neves, M. F., Virdis, A., Sanjuliani, A. F. & Tibirica, E. V. (2013). Hypertension and 

cardiometabolic risk factors. International Journal of Hypertension, 2013: 634798. 

Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N., Margono, C., Mullany, E. C., 

Biryukov, S., Abbafati, C., Abera, S. F., Abraham, J. P., Abu-Rmeileh, N. M. E., Achoki, T., 

AlBuhairan, F. S., Alemu, Z. A., Alfonso, R., Ali, M. K., Ali, R., Guzman, N. A., Ammar, W., 

Anwari, P., Banerjee, A., Barquera, S., Basu, S., Bennett, D. A., Bhutta, Z., Blore, J., Cabral, N., 

Nonato, I. C., Chang, J.-C., Chowdhury, R., Courville, K. J., Criqui, M. H., Cundiff, D. K., 

Dabhadkar, K. C., Dandona, L., Davis, A., Dayama, A., Dharmaratne, S. D., Ding, E. L., 

Durrani, A. M., Esteghamati, A., Farzadfar, F., Fay, D. F. J., Feigin, V. L., Flaxman, A., 

Forouzanfar, M. H., Goto, A., Green, M. A., Gupta, R., Hafezi-Nejad, N., Hankey, G. J., 

Harewood, H. C., Havmoeller, R., Hay, S., Hernandez, L., Husseini, A., Idrisov, B. T., Ikeda, N., 

Islami, F., Jahangir, E., Jassal, S. K., Jee, S. H., Jeffreys, M., Jonas, J. B., Kabagambe, E. K., 

Khalifa, S. E. A. H., Kengne, A. P., Khader, Y. S., Khang, Y.-H., Kim, D., Kimokoti, R. W., 

Kinge, J. M., Kokubo, Y., Kosen, S., Kwan, G., Lai, T., Leinsalu, M., Li, Y., Liang, X., Liu, S., 

Logroscino, G., Lotufo, P. A., Lu, Y., Ma, J., Mainoo, N. K., Mensah, G. A., Merriman, T. R., 

Mokdad, A. H., Moschandreas, J., Naghavi, M., Naheed, A., Nand, D., Narayan, K. M. V., 

Nelson, E. L., Neuhouser, M. L., Nisar, M. I., Ohkubo, T., Oti, S. O., Pedroza, A., et al. (2014a). 

Global, regional and national prevalence of overweight and obesity in children and adults 1980-

2013: A systematic analysis. Lancet, 384(9945): 766-781. 

Ng, M., Freeman, M. K., Fleming, T. D. Robinson, M., Lindgren, L. D., Thomson, B., Wollum, 

A., Sanman, E., Wulf, S., Lopez, A. D., Murray, C. J. L. & Gakidou, E. (2014b). Smoking 

Prevalence and Cigarette Consumption in 187 Countries, 1980-2012. Journal of the American 

Medical Association, 311(2): 183-192. 

Ngo, D. A., Paquet, C., Howard, J. N., Coffee, T. N., Taylor, W. A., Adams, J. R. & Daniel, M. 

(2014). Area-Level Socioeconomic Characteristics, Prevalence and Trajectories of 

Cardiometabolic Risk. International Journal of Environmental Research and Public Health, 

11(1): 830-848 

http://www.ncadd.org/blogs/in-the-news/2-5-million-alcohol-related-deaths-worldwide-annually
http://www.ncadd.org/blogs/in-the-news/2-5-million-alcohol-related-deaths-worldwide-annually


128 
 

Nkeh-Chungag, B. N., Mxhosa, T. H. & Mgoduka, P. N. (2015). Association of waist and hip 

circumferences with the presence of hypertension and pre-hypertension in young South African 

adults. African Health Sciences, 15(3): 908-916. 

Nojilana, B., Bradshaw, D., Pillay-van Wyk, V., Msemburi, W., Laubscher, R., Somdyala, N. I. 

M., Joubert, J. D., Groenewald, P. & Dorrington, R. E. (2016a). Emerging trends in non-

communicable disease mortality in South Africa, 1997 - 2010. South African Medical Journal, 

106(5): 477-484. 

Nojilana, B., Bradshaw, D., Pillay-van Wyk, V., Msemburi, W., Somdyala, N., Joubert, J. D., 

Groenewald, P., Laubscher, R. & Dorrington, R. E. (2016b). Persistent burden from non-

communicable diseases in South Africa needs strong action. South Africa Medical Journal, 

106(5): 436-437. 

Norman, R., Bradshaw, D. S., Michelle , Joubert, J., Groenewald, P., Lewin, S., Steyn, K., Vos, 

T., Laubscher, R., Nannan, N., Nojilana, B., Pieterse, D. & The South African Comparative Risk 

Assessment Collaborating Group. (2007a). A comparative risk assessment for South Africa in 

2000: Towards promoting health and preventing disease. South Africa Medical Journal, 97(7): 

637-641. 

Norman, R., Gaziano, T., Laubscher, R., Steyn, K., Bradshaw, D. & South African Comparative 

Risk Assessment Collaborating Group. (2007b). Estimating the burden of disease attributable to 

high blood pressure in South Africa in 2000. South African Medical Journal, 97: 692-698. 

Ntuli, S. T., Maimela, E., Alberts, M., Choma, S. & Dikotope, S. (2015). Prevalence and 

associated risk factors of hypertension amongst adults in a rural community of Limpopo 

Province, South Africa. African Journal of Primary Health Care and Family Medicine, 7(1): 

847. 

Nyirenda, M. J. (2016). Non-communicable diseases in sub-Saharan Africa: understanding the 

drivers of the epidemic to inform intervention strategies. International Health, 8(3): 157-158. 

O'Donovan, G., Blazevich, A. J., Boreham, C., Cooper, A. R., Crank, H., Ekelund, U., Fox, K. 

R., Gately, P., Giles-Corti, B., Gill, J. M. R., Hamer, M., McDermott, I., Murphy, M., Mutrie, N., 

Reilly, J. J., Saxton, J. M. & Stamatakis, E. (2010). The ABC of Physical Activity for Health: A 

consensus statement from the British Association of Sport and Exercise Sciences. Journal of 

Sports Sciences, 28(6): 573-591. 

O’Keefe, J. H., Bybee, K. A. & Lavie, C. J. (2007). Alcohol and Cardiovascular Health: The 

Razor-Sharp Double-Edged Sword. Journal of the American College of Cardiology, 50(11): 

1009-1014. 

O’Neill, S. & O’Driscoll, L. (2015). Metabolic syndrome: a closer look at the growing epidemic 

and its associated pathologies. Obesity Reviews, 16: 1-12. 

Odeyinka, O. & Ajayi, I. (2017). Prevalence of hypertension and diabetes and their determinants 

among commercial drivers in Ibadan metropolis, South-Western Nigeria. Nigerian Journal of 

Cardiology, 14(2): 75-83. 



129 
 

Ogah, O. S. & Rayner, B. L. (2013). Recent advances in hypertension in sub-Saharan Africa. 

Heart, 0: 1-8. 

Okafor, C. I. (2012). The metabolic syndrome in Africa: Current trends. Indian Journal of 

Endocrinology and Metabolism, 16(1): 56-66. 

Okpataku, C. I. (2015). Pattern and Reasons for Substance Use among Long-Distance 

Commercial Drivers in a Nigerian City. Indian Journal of Public Health, 59(4). 

Olusegun, S. O. & Ikeoluwapo, O. A. (2016). Prevalence of hypertension and associated risk 

factor among interstate commercial drivers in Jabi Park Abuja. International Journal of 

Medicine and Medical Sciences, 8(7): 75-83. 

Organisation for Economic Co-operation and Development. (2017). Obesity-Update-2017 

[Online]. Available: https://www.oecd.org/els/health-systems/Obesity-Update-2017.pdf 

[Accessed 20 September 2017]. 

Otang-Mbeng, W., Otunola, G. A. & Afolayan, A. J. (2017). Lifestyle factors and co-morbidities 

associated with obesity and overweight in Nkonkobe Municipality of the Eastern Cape, South 

Africa. Journal of Health, Population and Nutrition, 36(1): 22. 

Owolabi, E. O., Goon, D. T., Adeniyi, O. V., Adedokun, A. O. & Seekoe, E. (2017a). Prevalence 

and associated factors of obesity among South African adults: A cross-sectional study. Online 

Journal of Health and Allied Sciences, 16(2): 1. 

Owolabi, E. O., Goon, D. T., Adeniyi, O. V., Adedokun, A. O. & Seekoe, E. (2017b). Prevalence 

and correlates of metabolic syndrome among adults attending healthcare facilities in Eastern 

Cape, South Africa. Open Public Health Journal, 10(1):148-159. 

Owolabi, E. O., Goon, D. T., Adeniyi , O. V. & Seekoe, E. (2017c). Adult binge drinking: Rate, 

frequency and intensity in Buffalo City Metropolitan Municipality, South Africa. South African 

Family Practice, 4(1):1-7. 

Owolabi, E. O., Goon, D. T., Adeniyi, O. V. & Seekoe, E. (2017d). Social epidemiology of 

hypertension in Buffalo City Metropolitan Municipality (BCMM): cross-sectional  study of 

determinants of prevalence, awareness, treatment and control among South African adults.  BMJ 

Open, 7: e014349. 

Owolabi, E. O., Goon, D. T., Adeniyi, O. V., Seekoe, E. & Adedokun, A. O. (2017e). Prevalence 

and factors associated with tobacco use among adults attending selected healthcare facilities in 

Buffalo City Metropolitan Municipality, South Africa. South African Family Practice: 1-7. 

Owolabi, E. O., Goon, D. T., Seekoe, E. & Adeniyi, O. V. (2016). Correlates of pre-diabetes and 

Type 2 diabetes in Buffalo City Municipality, South Africa. African Journal for Physical Activity 

and Health Sciences, 22(41): 1019-1035. 

Owolabi, M. O., Arulogun, O., Melikam, S., Adeoye, A. M., Akarolo-Anthony, S., Akinyemi, 

R., Arnett, D., Tiwari, H., Gebregziabher, M., Jenkins, C., Lackland, D., Ovbiagele, B., Akpalu, 

http://www.oecd.org/els/health-systems/Obesity-Update-2017.pdf


130 
 

A., Sagoe, K., Stephen Sarfo, F., Obiako, R. & Owolabi, L. (2015). The burden of stroke in 

Africa: a glance at the present and a glimpse into the future. Cardiovascular Journal of Africa, 

26(Supplement 2): S27-S38. 

Oxford, T. (2013). The state of SA's public transport [Online]. Available: www.mg.co.za 

[Accessed 22 September, 2017]. 

Ozoh, O. B., Dania, M. G. & Irusen, E. M. (2014). The prevalence of self-reported smoking and 

validation with urinary cotinine among commercial drivers in major parks in Lagos, Nigeria. 

Journal of Public Health Africa, 5(1):316. 

Ozougwu, J. C., Obimba, K. C., Belonwu, C. D. & Unakalamba, C. B. (2013). The pathogenesis 

and pathophysiology of type 1 and type 2 diabetes mellitus. Journal of Physiology and 

Pathophysiology, 4(4): 46-57. 

Parry, C., Patra, J. & Rehm, J. (2011). Alcohol consumption and non-communicable diseases: 

epidemiology and policy implications. Addiction (Abingdon, England), 106(10): 1718-1724. 

Patel, S. A. A., Mohammed K., Alamy, D., Yanz, L. L., Levittk, N. S., Bernabe-Ortiz, A., 

Checkley, W., Wu, Y., Irazola, V., Gutierrezzz, L., Rubinsteinzz, A. S., Roopa, Liz, X., Miranda, 

J. J., Chowdhury, M. A. H., Siddiquee, A. T. G., Thomas A. , Kadir, M. M. & Prabhakaran, D. 

(2016). Obesity and its Relation With Diabetes and Hypertension. A Cross-Sectional Study 

Across 4 Geographical Regions. Global Heart, 11: 71-79. 

Peer, N., Kengne, A.-P., Motala, A. A. & Mbanya, J. C. (2013). Diabetes in the Africa region: 

2013 update for the IDF diabetes Atlas. Diabetes Research and Clinical Practice, 103(2): 197-

205. 

Peer, N., Lombard, C., Steyn, K., Gwebushe, N. & Levitt, N. (2014a). Differing Patterns of 

Overweight and Obesity among Black Men and Women in Cape Town: The CRIBSA Study. 

PLoS One, 9(9): e107471. 

Peer, N., Lombard, C., Steyn, K. & Levitt, N. (2014b). Rising Alcohol Consumption and a High 

Prevalence of Problem Drinking in Black Men and Women in Cape Town: The CRIBSA Study. 

Journal of Epidemiology and Community Health, 68: 446–452. 

Peer, N., Lombard, C., Steyn, K. & Levitt, N. (2015a). High Prevalence of Metabolic Syndrome 

in the Black Population of Cape Town: The Cardiovascular Risk in Black South Africans 

(CRIBSA) Study. European Journal of  Preventive Cardiology, 22(8): 1036-1042. 

Peer, N., Steyn, K. & Levitt, N. (2015b). Differential Obesity Indices Identify the Metabolic 

Syndrome in Black Men and Women in Cape Town: the CRIBSA Study. Journal of Public 

Health, 38(1): 175-182. 

Peer, N., Steyn, K., Lombard, C., Lambert, E. V., Vythilingum, B. & Levitt, N. S. (2012). Rising 

Diabetes Prevalence among Urban-Dwelling Black South Africans. PLoS One, 7(9): e43336. 

http://www.mg.co.za/


131 
 

Peltzer, K., Davids, A. & Njuho, P. (2011). Alcohol use and problem drinking in South Africa: 

findings from a national population-based survey. African Journal of Psychiatry, 14: 30-37. 

Peltzer, K. & Phaswana-Mafuya, N. (2012). Physical inactivity and associated factors in older 

adults in South Africa. African Journal for Physical, Health Education, Recreation and Dance. 

Peltzer, K. & Phaswana-Mafuya, N. (2013). Hypertension and associated factors in older adults 

in South Africa. Cardiovascular Journal of Africa, 24(3): 67-71. 

Peltzer, K. & Ramlagan, S. (2009). Alcohol Use Trends in South Africa. Journal of Social 

Sciences, 18(1): 1-12. 

Pender, N. J. (2011). The Health Promotion Model Manual. [Online]. Available: 

http://nursing.umich.edu/faculty-staff/nola-j-pender. 

Pi-Sunyer, F. X. (2013). Obesity: criteria and classification. Proceedings of the Nutrition Society, 

59(4): 505-509. 

Pillay-van Wyk, V., Dorrington, R. E. & Bradshaw, V. (2017). Rapidly changing mortality 

profiles in South Africa in its nine province. South African Medical Journal, 107(3): 168-169. 

Pillay-van Wyk, V., Msemburi, W., Laubscher, R., Dorrington, R. E., Groenewald, P., Glass, T., 

Nojilana, B., Joubert, J. D., Matzopoulos, R., Prinsloo, M., Nannan, N., Gwebushe, N., Vos, T., 

Somdyala, N., Sithole, N., Neethling, I., Nicol, E., Rossouw, A. & Bradshaw, D. (2016). 

Mortality trends and differentials in South Africa from 1997 to 2012: Second National Burden of 

Disease Study. Lancet Global Health, 4: e642-653. 

Pinto, G. & Beltrán-Sánchez, H. (2015). Prospective study of the link between 

overweight/obesity and diabetes incidence among Mexican older adults: 2001-2012. Salud 

Publica de Mexico, 57(0 1): S15-S21. 

Pisa, P., Kruger, A., Vorster, H., Margetts, B. & Loots Du, T. (2010). Alcohol consumption and 

cardiovascular disease risk in an African population in transition: the Prospective Urban and 

Rural Epidemiology (PURE) study. South African Journal of Clinical Nutrition, 23(sup2): 29-

37. 

Pischon, T. & Sharma, A. M. (2001). Use of beta-blockers in obesity hypertension: potential role 

of weight gain. Obesity  Reviews, 2(4): 275-280. 

Pop, C., Manea, V., Matei, C., Trambitasu, R. & Mos, L. (2015). Work stress hypertension and 

obesity among professional bus drivers: results of a cross-sectional study conducted in an urban 

Romanian company of transport. Journal of Hypertension Research, 1: 27-32. 

Popkin, B. M., Adair, L. S. & Ng, S. W. (2012). Now and Then: The Global Nutrition 

Transition: The Pandemic of Obesity in Developing Countries. Nutrition Reviews, 70(1): 3-21. 

Pouliot, M. C., Després, J. P., Lemieux, S., Moorjani, S., Bouchard, C., Tremblay, A., Nadeau A. 

& Lupien P. J. (1994). Waist Circumference and Abdominal Sagittal Diameter: Best Simple 

http://nursing.umich.edu/faculty-staff/nola-j-pender


132 
 

Anthropometric Indexes of Abdominal Visceral Adipose Tissue Accumulation and Related 

Cardiovascular Risk in Men and Women. American Journal of  Cardiology, 73: 460–468. 

Prakaschandra, R. & Naidoo, D. P. (2016). Increased Waist Circumference is the Main Driver 

for the Development of the Metabolic Syndrome in South African Asian Indians. Diabetes & 

Metabolic Syndrome: Clinical Research & Reviews. 

Pratt, M., Norris, J., Lobelo, F., Roux, L. & Wang, G. (2014). The cost of physical inactivity: 

moving into the 21st century. British Journal of Sports Medicine, 48(3): 171-173. 

Preis, S. R., Massaro, J. M., Hoffman, U., D’Agostino, R. B., Levy, D., Robins, S. J., Meigs, J. 

B., Vasan, R. S., O'Donnell, C. J. & Fox, C. S. (2010). Neck Circumference as a Novel 

Measurement of Cardiometabolic Risk: the Framingham Heart Study. Journal of Clinical  

Endrocrinology and  Metabolism, 95(8): 3701-3710. 

Prinsloo, E. A. M., Joubert, G., Mohale, M., Nyindi, N., Matu, N., Ntechane, L. & Struwig, M. 

C. (2011). The Prevalence and Perception of Obesity and its Association with the Lifestyle of 

women at the Mangaung University Community Partnership Project Healthcare Centre, 

Bloemfontein. South African Family  Practice, 53(4): 366-372. 

Prospective Studies Collaboration. (2009). Body-mass index and cause-specific mortality in 

900 000 adults: collaborative analyses of 57 prospective studies. Lancet, 373(9669): 1083-1096. 

Puhkala, J., Kukkonen-Harjula, K., Mansikkamäki, K., Aittasalo, M., Hublin, C., Kärmeniemi, 

P., Olkkonen, S., Partinen, M., Sallinen, M., Tokola, K. & Fogelholm, M. (2015). Lifestyle 

counseling to reduce body weight and cardiometabolic risk factors among truck and bus drivers – 

a randomized controlled trial. Scandinavian Journal of Work, Environment & Health, 41(1): 54-

64. 

Puoane, T., Steyn, K., Bradshaw, D., Laubscher, R., Fourie, J., Lambert, V. & Mbananga, N. 

(2002). Obesity in South Africa: The South African Demographic and Health Survey. Obesity 

Research, 10: 1038 –1048. 

Rankin, M. M. & Kushner, J. A. (2009). Adaptive β-cell proliferation is severely restricted with 

advanced age. Diabetes, 58(6): 1365-72. 

Rayner, B. (2010). Hypertension : Detection and Management in South Africa. Nephron Clinical 

Practice, 116: c269–273. 

Rayner, B. (2013). What is hypertension? Health 24 [Online]. Available: 

http://www.health24.com/Medical/Hypertension/Faqs/What-is-the-prevalence-of-hypertension-

20130205 [Accessed 14 June, 2017]. 

Razmpa, E., Sadegh Niat, K. & Saedi, B. (2011). Urban Bus Drivers’ Sleep Problems and Crash 

Accidents. Indian Journal of Otolaryngology Head Neck and Surgery, 63(3): 269-273. 

Re, R. N. (2009). Obesity-Related Hypertension. The Ochsner Journal, 9: 133-136. 

http://www.health24.com/Medical/Hypertension/Faqs/What-is-the-prevalence-of-hypertension-20130205
http://www.health24.com/Medical/Hypertension/Faqs/What-is-the-prevalence-of-hypertension-20130205


133 
 

Reddigan, J. I., Ardern, C. I., Riddell, M. C. & Kuk, J. L. (2011). Relation of Physical Activity to 

Cardiovascular Disease Mortality and the Influence of Cardiometabolic Risk Factors. American 

Journal of Cardiology, 108: 1426–1431. 

Reddy, P., Zuma, K., Shisana, O., Kim, J. & Sewpaul, R. (2015). Prevalence of tobacco use 

among adults in South Africa: Results from the first South African National Health and Nutrition 

Examination Survey. South African Medical Journal, 105(8): 648-655. 

Rehm, J., Anderson, P., Kanteres, F., Samokhvalov, A. V. & Patra, J. (2010). Alcohol, social 

development and infectious diseases. Available from: 

http://sverigesradio.se/diverse/appdata/isidor/files/83/7020.pdf. [Accessed 15 September, 2017]. 

Reiner, Ž., Catapano, A. L., De Backer, G., Graham, I., Taskinen, M.-R., Wiklund, O., Agewall, 

S., Alegria, E., Chapman, M. J., Durrington, P., Erdine, S., Halcox, J., Hobbs, R., Kjekshus, J., 

Filardi, P. P., Riccardi, G., Storey, R. F., Wood, D., Bax, J., Vahanian, A., Auricchio, A., 

Baumgartner, H., Ceconi, C., Dean, V., Deaton, C., Fagard, R., Filippatos, G., Funck-Brentano, 

C., Hasdai, D., Hobbs, R., Hoes, A., Kearney, P., Knuuti, J., Kolh, P., McDonagh, T., Moulin, 

C., Poldermans, D., Popescu, B. A., Reiner, Ž., Sechtem, U., Sirnes, P. A., Tendera, M., 

Torbicki, A., Vardas, P., Widimsky, P., Windecker, S., Reviewers, D., Funck-Brentano, C., 

Poldermans, D., Berkenboom, G., De Graaf, J., Descamps, O., Gotcheva, N., Griffith, K., Guida, 

G. F., Gulec, S., Henkin, Y., Huber, K., Kesaniemi, Y. A., Lekakis, J., Manolis, A. J., Marques-

Vidal, P., Masana, L., McMurray, J., Mendes, M., Pagava, Z., Pedersen, T., Prescott, E., Rato, 

Q., Rosano, G., Sans, S., Stalenhoef, A., Tokgozoglu, L., Viigimaa, M., Wittekoek, M. E. & 

Zamorano, J. L. (2011). ESC/EAS Guidelines for the management of dyslipidaemiasThe Task 

Force for the management of dyslipidaemias of the European Society of Cardiology (ESC) and 

the European Atherosclerosis Society (EAS). European Heart Journal, 32(14): 1769-1818. 

Reis, L. A. P., Costa, C. D. D., Rodrigues, D. S. & Alcantara, K. C. (2017). Obesity, 

Hypertension and Diabetes amongTrunck Drivers in the Middle West, Brazil. Bioscience 

Journal, 33(2): 485-493. 

Reitsma, M. B., Fullman, N., Ng, M., Salama, J. S., Abajobir, A., Abate, K. H., Abbafati, C., 

Abera, S. F., Abraham, B., Abyu, G. Y., Adebiyi, A. O., Al-Aly, Z., Aleman, A. V., Ali, R., Al 

Alkerwi, A. a., Allebeck, P., Al-Raddadi, R. M., Amare, A. T., Amberbir, A., Ammar, W., 

Amrock, S. M., Antonio, C. A. T., Asayesh, H., Atnafu, N. T., Azzopardi, P., Banerjee, A., 

Barac, A., Barrientos-Gutierrez, T., Basto-Abreu, A. C., Bazargan-Hejazi, S., Bedi, N., Bell, B., 

Bello, A. K., Bensenor, I. M., Beyene, A. S., Bhala, N., Biryukov, S., Bolt, K., Brenner, H., Butt, 

Z., Cavalleri, F., Cercy, K., Chen, H., Christopher, D. J., Ciobanu, L. G., Colistro, V., Colomar, 

M., Cornaby, L., Dai, X., Damtew, S. A., Dandona, L., Dandona, R., Dansereau, E., Davletov, 

K., Dayama, A., Degfie, T. T., Deribew, A., Dharmaratne, S. D., Dimtsu, B. D., Doyle, K. E., 

Endries, A. Y., Ermakov, S. P., Estep, K., Faraon, E. J. A., Farzadfar, F., Feigin, V. L., Feigl, A. 

B., Fischer, F., Friedman, J., G/hiwot, T. T., Gall, S. L., Gao, W., Gillum, R. F., Gold, A. L., 

Gopalani, S. V., Gotay, C. C., Gupta, R., Gupta, R., Gupta, V., Hamadeh, R. R., Hankey, G., 

Harb, H. L., Hay, S. I., Horino, M., Horita, N., Hosgood, H. D., Husseini, A., Ileanu, B. V., 

Islami, F., Jiang, G., Jiang, Y., Jonas, J. B., Kabir, Z., Kamal, R., Kasaeian, A., Kesavachandran, 

C. N., Khader, Y. S., Khalil, I., Khang, Y.-H., Khera, S., et al. (2017). Smoking prevalence and 



134 
 

attributable disease burden in 195 countries and territories, 1990–2015: a systematic analysis 

from the Global Burden of Disease Study 2015. The Lancet, 389(10082): 1885-1906. 

Remais, J. V., Zeng, G., Li, G., Tian, L. & Engelgau, M. M. (2013). Convergence of non-

communicable and infectious diseases in low- and middle-income countries. International 

Journal of Epidemiology, 42(1): 221-227. 

Reubi, D., Herrick, C. & Brown, T. (2016). The politics of non-communicable diseases in the 

global South. Health Place, 39: 179–187. 

 

Rice, T. M. & Zhu, M. (2013). Driver obesity and the risk of fatal injury during traffic collisions. 

Emergency Medicine Journal. 

Riley, L., Guthold, R., Cowan, M., Savin, S., Bhatti, L., Armstrong, T. & Bonita, R. (2016). The 

World Health Organization STEPwise Approach to Noncommunicable Disease Risk-Factor 

Surveillance: Methods, Challenges, and Opportunities. American Journal of Public Health, 

106(1), 74–78.  

Riserus, U. & Ingelsson, E. (2007). Alcohol intake, insulin resistance, and abdominal obesity in 

elderly men. Obesity, 15(7): 1766-1773. 

Robinson, C. F. & Burnett, C. A. (2005). Truck drivers and heart disease in the United States, 

1979–1990. American Journal of Industrial Medicine, 47(2): 113-119. 

Rodacki, A. L., Fowler, N. E., Provensi, C. L., Rodacki, C. L. & Dezan, V. H. (2005). Body 

mass as a factor in stature change. Clinical Biomechanics (Bristol, Avon), 20(8): 799-805. 

Rodrigue, J.-P. & Notteboom, T. (2017). Transportation and Economic Development. In:  The 

Geography of Transport Systems Fourth ed. Abingdon, Oxford: Routledge, Taylor & Francis 

Group. 

Roglic, G. (2016). WHO Global report on diabetes: A summary. International Journal of 

Noncommunicable Diseases, 1(1): 3-8. 

Ronna, B. B., Thiese, M. S., Ott, U., Effiong, A., Murtaugh, M., Kapellusch, J., Garg, A. & 

Hegmann, K. (2016). The Association Between Cardiovascular Disease Risk Factors and Motor 

Vehicle Crashes Among Professional Truck Drivers. Journal of Occupational and  

Environmental Medicine, 58(8): 828-32. 

Rosso, G. L., Montomoli, C. & Candura, S. M. (2016). Poor Weight Control, Alcoholic 

Beverage Comsumption and Sudden Sleep Onset At The Wheel Among Italian Truck Drivers: A 

Preliminary Pilot Study International Journal of Occupational Medicine and Environmental 

Health, 29(3). 



135 
 

Rosso, G. L., Perotto, M., Feola, M., Bruno, G. & Caramella, M. (2015). Investigating obesity 

among professional drivers: The high risk professional driver study. American Journal of 

Industrial Medicine, 58(2): 212-219. 

Roth, G. A., Forouzanfar, M. H., Moran, A. E., Barber, R., Nguyen, G., Feigin, V. L., Naghavi, 

M., Mensah, G. A. & Murray, C. J. L. (2015a). Demographic and Epidemiologic Drivers of 

Global Cardiovascular Mortality. The New England journal of medicine, 372(14): 1333-1341. 

Roth, G. A., Huffman, M. D., Moran, A. E., Feigin, V., Mensah, G. A., Naghavi, M. & Murray, 

C. J. L. (2015b). Global and Regional Patterns in Cardiovascular Mortality From 1990 to 2013. 

Circulation, 132:: 1667-1678. 

Saberi, H. R., Moravveji, A. R., Fakharian, E., kashani, M. M. & Dehdashti, A. R. (2011). 

Prevalence of metabolic syndrome in bus and truck drivers in Kashan, Iran. Diabetology & 

Metabolic Syndrome, 3: 8-12. 

Sacerdote, C., Ricceri, F., Rolandsson, O., Baldi, I., Chirlaque, M.-D., Feskens, E., Bendinelli, 

B., Ardanaz, E., Arriola, L., Balkau, B., Bergmann, M., Beulens, J. W. J., Boeing, H., Clavel-

Chapelon, F., Crowe, F., de Lauzon-Guillain, B., Forouhi, N., Franks, P. W., Gallo, V., 

Gonzalez, C., Halkjær, J., Illner, A.-K., Kaaks, R., Key, T., Khaw, K.-T., Navarro, C., Nilsson, 

P. M., Dal ton, S. O., Overvad, K., Pala, V., Palli, D., Panico, S., Polidoro, S., Quirós, J. R., 

Romieu, I., Sánchez, M.-J., Slimani, N., Sluijs, I., Spijkerman, A., Teucher, B., Tjønneland, A., 

Tumino, R., van der A, D., Vergnaud, A.-C., Wennberg, P., Sharp, S., Langenberg, C., Riboli, 

E., Vineis, P. & Wareham, N. (2012). Lower educational level is a predictor of incident type 2 

diabetes in European countries: The EPIC-InterAct study. International Journal of 

Epidemiology, 41(4): 1162-1173. 

Saloojee, S., Burns, J. K. & Motala, A. A. (2016). Metabolic Syndrome in South African Patients 

with Severe Mental Illness: Prevalence and Associated Risk Factors. PLoS One, 11(2): 

e0149209. 

Samb, B., Desai, N., Nishtar, S., Mendis, S., Bekedam, H., Wright, A., Hsu, J., Martiniuk, A., 

Celletti, F., Patel, K., Adshead, F., McKee, M., Evans, T., Alwan, A. & Etienne, C. (2010). 

Prevention and management of chronic disease: a litmus test for health-systems strengthening in 

low-income and middle-income countries. The Lancet, 376(9754): 1785-1797. 

Samokhvalov, A. V., Irving, H. M. & Rehm, J. (2010a). Alcohol Consumption as a Risk Factor 

for Atrial Fibrillation: a Systematic Review and Meta-Analysis. European Journal of 

Cardiovascular Prevention and Rehabilitation, 17(6): 706-712. 

Samokhvalov, A. V., Irving, H. M. & Rehm, J. (2010b). Alcohol consumption as a risk factor for 

pneumonia: a systematic review and meta-analysis. Epidemiology and Infection, 138(12): 1789-

1795. 

Sangaleti, C. T., Trincaus, M. R., Baratieri, T., Zarowy, K., Ladika, M. B., Menon, M. U., 

Miyahara, R. Y., Raimondo, M. I., Silveira, J. V., Bortolotto, L. A., Lopes, H. F. & Consolim-

Colombo, F. M. ( 2014). Prevalence of cardiovascular risk factors among truck drivers in the 

South of Brazil. BMC Public Health, 14: 1063-1070. 



136 
 

Sarki, A. M., Nduka, C. U., Stranges, S., Kandala, N.-B. & Uthman, O. A. (2015). Prevalence of 

Hypertension in Low- and Middle-Income Countries: A Systematic Review and Meta-Analysis. 

Medicine, 94(50): e1959. 

Satheesh, B. C. & Veena, R. M. (2013). A Study of Prevalence of Hypertension among Bus 

drivers in Bangalore city. International  Journal of Current Research and Review, 05(17): 90-94. 

Schroder, H., Ribas, L., Koebnick, C., Funtikova, A., Gomez, S. F., Fito, M., Perez-Rodrigo, C. 

& Serra-Majem, L. (2014). Prevalence of abdominal obesity in Spanish children and adolscents. 

Do we need wasit circumference measurements in pediatric practice? PLoS One, 9(1): e87549. 

Scott, A., Ejikeme, C. S., Clottey, E. N. & Thomas, J. G. (2012). Obesity in sub-Saharan Africa: 

development of an ecological theoretical framework. Health Promotion International, 28(1): 4-

16. 

Seggie, J. (2012). Alcohol and South Africa's Youth. The South African Medical Journal, 

102(7): 587. 

Sena, J. E. A., Pontes, L. M., Ferreira, U. M. G. & Mendonça, S. J. (2008). Body composition 

and relationship with the level of physical activity of taxi drivers and post men of João Pessoa 

(PB). Fitness & Performance Journal, 7(1): 20-5. 

Shang, X., Li, J., Tao, Q., Li, J., Li, X., Zhang, L., Liu, X., Wang, Q., Shi, X., Zhao, Y., Hu, S., 

Jiang, L. & Yang, Y. (2013). Educational Level, Obesity and Incidence of Diabetes among 

Chinese Adult Men and Women Aged 18–59 Years Old: An 11-Year Follow-Up Study. PLoS 

One, 8(6): e66479. 

Sharma, A. M., Pischon, T., Hardt, S., Kunz, I. & Luft, F. C. (2001). Hypothesis: β-Adrenergic 

Receptor Blockers and Weight Gain: A Systematic Analysis. Hypertension, 37(2): 250-254. 

Shaw, J. E., Sicree, R. A. & Zimmet, P. Z. (2010). Global estimates of the prevalence of diabetes 

for 2010 and 2030. Diabetes Research and Clinical Practice, 87(1): 4-14. 

Sheps, S. G. (2015). Does drinking alcohol affect your blood pressure? [Online]. Available: 

http://www.mayoclinic.org/diseases-conditions/high-blood-pressure/expert-answers/blood-

pressure/faq-20058254. 

Shin, S. Y., Lee, C. G., Song, H. S., Kim, S. H., Lee, H. S., Jung, M. S. & Yoo, S. K. (2013). 

Cardiovascular Disease Risk of Bus Drivers in a City of Korea. Annals of Occupational and  

Environmental Medicine, 25: 34-42. 

Shisana, O., Labadarios, D., Rehle, T., Simbayi, L., Zuma, K., Dhansay, A., Reddy, P., Parker, 

W., Hoosain, E., Naidoo, P., Hongoro, C., Mchiza, Z., Steyn, N. P., Dwane, N., Makoae, M., 

Maluleke, T., Ramlagan, S., Zungu, N., Evans, M. G., Jacobs, L., Faber, M. & SANHANES-1 

Team. (2013). South African National Health and Nutrition Examination Survey (SANHANES-

1). Cape Town: Health Sciences Research Council. 

http://www.mayoclinic.org/diseases-conditions/high-blood-pressure/expert-answers/blood-pressure/faq-20058254
http://www.mayoclinic.org/diseases-conditions/high-blood-pressure/expert-answers/blood-pressure/faq-20058254


137 
 

Shukla, A., Kumar, K. & Singh, A. (2014). Association between Obesity and Selected 

Morbidities: A Study of BRICS Countries. PLoS One, 9(4): e94433. 

Sieber, W. K., Robinson, C. F., Birdsey, J., Chen, G. X., Hitchcock, E. M., Lincoln, J. E., 

Nakata, A. & Sweeney, M. H. (2014). Obesity and Other Risk Factors: The National Survey of 

U.S. Long-Haul Truck Driver Health and Injury. American Journal of Industrial Medicine, 

57(6): 615-626. 

Siedlecka, J. (2006). Selected work-related health problems in drivers of public transport 

vehicles. Medycyna Pracy, 57(1): 47–52. 

Silva Junior, G. B., Bentes, A. C. S. N., Daher, E. F. & Matos, S. M. A. (2017). Obesity and 

kidney disease. Journal Brasileiro de Nefrologia, 39: 65-69. 

Siren, R., Eriksson, J. G. & Vanhanen, H. (2012). Waist circumference a good indicator of future 

risk for type 2 diabetes and cardiovascular disease. BMC Public Health, 12: 631-636. 

Siu, S. C., Wong, K. W., Lee, K. F., Lo, Y. Y. C., Wong, C. K. H., Chan, A. K. L., Fong, D. Y. 

T. & Lam, C. L. K. (2012). Prevalence of undiagnosed diabetes mellitus and cardiovascular risk 

factors in Hong Kong professional drivers. Diabetes Reserach and Clinical Practice, 96: 60-67. 

Smith, B. T., Lynch, J. W., Fox, C. S., Harper, S., Abrahamowicz, M., Almeida, N. D. & 

Loucks, E. B. (2011). Life-Course Socioeconomic Position and Type 2 Diabetes Mellitus: The 

Framingham Offspring Study. American Journal of Epidemiology, 173(4): 438-447. 

Sperry, S. D., Scully, I. D., Gramzow, R. H. & Jorgensen, R. S. (2015). Sleep duration and waist 

circumference in adults: a meta-analysis. Sleep, 38: 1269-1276. 

Stable, C., Vasques, A., Lima, M., Tambascia, M. A., Pareja, J. C., Yamanaka, A. & Geloneze, 

B. (2013). Neck circumference as a simple tool for identifying the metabolic syndrome and 

insulin resistance: results from the Brazilian metabolic syndrome study (BRAMS). Clinical 

Endocrinology. 

Steyn, K., Bradshaw, D., Norman, R. & Laubscher, R. (2008). Determinants and treatment of 

hypertension in South Africans: The first Demographic and Health Survey. South African 

Medical Journal, 98: 376-380. 

Steyn, K., Gaziano, T. A., Bradshaw, D., Laubscher, R. & Fourie, J. (2001). South African 

Demographic and Health Coordinating Team. Hypertension in South African adults: Results 

from the Demographic and Health Survey, 1998. Journal of Hypertension, 19(10): 1717-1725. 

Stokes, A. & Preston, S. H. (2016). How smoking affects the proportion of deaths attributable to 

obesity: assessing the role of relative risks and weight distributions. BMJ Open, 6(2). 

Stuckler, D. (2008). Population Causes and Consequences of Leading Chronic Diseases: A 

Comparative Analysis of Prevailing Explanations. The Milbank Quarterly, 86(2): 273-326. 



138 
 

Suastika, K., Dwipayana, P., Semadi, S. M. & Kuswardhani, T. R. A. (2012). Age is an 

Important Risk Factor for Type 2 Diabetes Mellitus and Cardiovascular Diseases. In:  Glucose 

Tolerance. InTech Open Science. 

Talukder, M. A. H., Johnson, W. M., Varadharaj, S., Lian, J., Kearns, P. N., El-Mahdy, M. A., 

Liu, X. & Zweier, J. L. (2011). Chronic cigarette smoking causes hypertension, increased 

oxidative stress, impaired NO bioavailability, endothelial dysfunction, and cardiac remodeling in 

mice. American Journal of Physiology - Heart and Circulatory Physiology, 300(1): H388-H396. 

Taylor, D. (2016). South African Road Accidents on Rise [Online]. Available: 

https://www.voanews.com/a/south-african-road-accidents-on-rise/3305148.html [Accessed 10 

October, 2016]. 

Tekola-Ayele, F., Adeyemo, A. A. & Rotimi, C. N. (2013). Genetics and Epiemiology of Type 2 

Diabetes  and Cardiovascular Disease in Africa. Progress in  Cardiovascular Diseases, 56: 251-

260. 

Terzic, A. & Waldman, S. (2011). Chronic Diseases: The Emerging Pandemic. Clinical and 

Translational Science, 4(3): 225-226. 

Thiese, M. S., Moffitt, G., Hanowski, R. J., Kales, S. N., Porter, R. J. & Hegmann, K. T. (2015). 

Commercial Driver Medical Examinations: Prevalence of Obesity, Comorbidities, and 

Certification Outcomes. Journal of Occupation and  Environmental Medicine, 57(6): 659-665. 

Tibazarwa, K. B. & Damasceno, A. A. (2014). Hypertension in Developing Countries. Canadian 

Journal of Cardiology, 30(5): 527-533. 

Tobin, E. A., Ofili, A. N., Asogun, D. A., Igbinosun, P. O., Igba, K. O. & Idahosa, A. V. (2013). 

Prevalence Of Hypertension And Associated Factors. International  Journal of Research in 

Medicine, 2(3): 5-12. 

Tofangchiha, S., Dehghan, F. & Saberi, H. R. (2014). Diabetes Mellitus in Drivers: A Cross-

Sectional Study in Yazd, Iran, 2006 - 2009. Thrita, 3(1): e7065. 

Troxel, W. M., Matthews, K. A., Gallo, L. C. & Kuller, L. H. (2005). Marital quality and 

occurrence of the metabolic syndrome in women. Archives of Internal Medicine, 165(9): 1022-

1027. 

Turner, L. M. & Reed, D. B. (2011). Exercise among Commercial Truck Drivers. American 

Association of Occupational Health Nurses American Journal, 59(10): 429-436. 

Udayar, S. E., Sampath, S., Arun, D. & Sravan, S. (2015). Epidemiological study of 

cardiovascular risk factors among public transport drivers in rural area of Chittoor district of 

Andhra Pradesh. International Journal of Community Medicine and Public Health, 2(4): 415-

420. 

United Nations Development Programme. (2013). Addressing the Social Determinants of Non-

Communicable Diseases. New York.: UNDP. 

http://www.voanews.com/a/south-african-road-accidents-on-rise/3305148.html


139 
 

United Nations Development Programme. (2017). Issue Brief - Preventing and Controlling Non- 

communicable Diseases.[Online]. Available: 

http://www.undp.org/content/undp/en/home/librarypage/hiv-aids/preventing-and-controlling-

non-communicable-diseases0.html [Accessed 23 May, 2017]. 

University of Sydney. (2016). Physical inactivity cost the world $67 billion in 2013, says first 

ever estimate: Physical inactivity -- a global pandemic that requires global action [Online]. 

ScienceDaily.Available: www.sciencedaily.com/releases/2016/07/160727194354.htm [Accessed 

1 Dec, 2017]. 

Useche, S. A., Serge, A., Alonso, F. & Esteban, C. (2017). Alcohol Consumption, Smoking, Job 

Stress and Road Safety in Professional Drivers. Journal of Addiction Research & Therapy, 8(3): 

1-8. 

Usman, S. O. & Ipinmoye, T. O. (2016). Use of cigarette and marijuana among long distance 

commercial drivers in Akure, Ondo State, Nigeria. European Journal of Forensic Science, 3(1): 

1-4. 

van de Sande, M., Dippenaar, H. & Rutten, G. E. H. M. (2007). The relationship between patient 

education and glycaemic control in a South African township. Primary Care Diabetes, 1(2): 87-

91. 

Van de Vijver, S., Akinyi, H., Oti, S., Olajide, A., Agyemang, C., Aboderin, I. & Kyobutungi, C. 

(2013). Status report on hypertension in Africa - Consultative review for the 6th Session of the 

African Union Conference of Ministers of Health on NCDs. Pan African Medical Journal, 

16(38): 1-17. 

van der Heide, I., Wang, J., Droomers, M., Spreeuwenberg, P., Rademakers, J. & Uiters, E. 

(2013). The Relationship Between Health, Education, and Health Literacy: Results From the 

Dutch Adult Literacy and Life Skills Survey. Journal of Health Communication, 18(Supplement 

1): 172-184. 

Varela-Mato, V., O’Shea, O., King, J. A., Yates, T., Stensel, D. J., Biddle, S. J., Nimmo, M. A. 

& Clemes, S. A. (2017). Cross-sectional surveillance study to phenotype lorry drivers’ sedentary 

behaviours, physical activity and cardio-metabolic health. BMJ Open, 7(6):e013162. 

Varela-Mato, V., Yates, T., Stensel, D. J., Biddle, S. J. H. & Clemes, S. A. (2016). Time spent 

sitting during and outside working hours in bus drivers: A pilot study. Preventive Medicine 

Reports, 3: 36-39. 

Vartanian, L. R., Schwartz, M. B. & Brownell, K. D. (2007). Effects of Soft Drink Consumption 

on Nutrition and Health: A Systematic Review and Meta-Analysis. American Journal of Public 

Health, 97(4): 667-675. 

Vellios, N. & van Walbeek, C. (2016). Determinants of regular smoking onset in South Africa 

using duration analysis. BMJ Open, 6(7): e011076. 

http://www.undp.org/content/undp/en/home/librarypage/hiv-aids/preventing-and-controlling-non-communicable-diseases0.html
http://www.undp.org/content/undp/en/home/librarypage/hiv-aids/preventing-and-controlling-non-communicable-diseases0.html
http://www.sciencedaily.com/releases/2016/07/160727194354.htm


140 
 

Villareal, D. T., Apovian, C. M., Kushner, R. F. & Klein, S. (2005). Obesity in older adults: 

technical review and position statement of the American Society for Nutrition and NAASO, The 

Obesity Society. American Journal of Clinical Nutrition, 82: 923–934. 

Wang, P. D. & Lin, R. S. (2001). Coronary heart disease risk factors in urban bus drivers. Public 

Health, 115(4): 261-4. 

Wang, C. C. L., (2015). CME: Cardiometabolic risk type two diabetes and heart disease. 

Retrieved on June 24, 2016 from, http://www.physiciansweekly.com/cme-cardiometabolic-risk-

type-2-diabetes-heart-disease/ 

Wang, R., Lu, X., Hu, Y. & You, T. (2015). Prevalence of prehypertension and associated risk 

factors among health check-up population in Guangzhou, China. International Journal of 

Clinical and Experimental Medicine, 8(9): 16424-16433. 

Ware, L. J., Rennie, K. L., Kruger, H. S., Kruger, I. M., Greeff, M., Fourie, C. M., Huisman, H. 

W., Scheepers, J. D., Uys, A. S., Kruger, R., Van Rooyen, J. M., Schutte, R. & Schutte, A. E. 

(2014). Evaluation of waist-to-height ratio to predict 5 year cardiometabolic risk in sub-Saharan 

African adults. Nutrition, Metabolism & Cardiovascular Diseases, 24(8): 900-907. 

Weber, M. A., Schiffrin, E. L., White, W. B., Mann, S., Lindholm, L. H., Kenerson, J. G., Flack, 

J. M., Carter, B. L., Materson, B. J., Ram, C. V. S., Cohen, D. L., Cadet, J.-C., Jean-Charles, R. 

R., Taler, S. J., Kountz, D., Townsend, R. R., Chalmers, J., Ramirez, A. J., Bakris, G. L., Wang, 

J., Schutte, A. E., Bisognano, J. D., Touyz, R. M., Sica, D. & Harrap, S. B. (2014). Clinical 

Practice Guidelines for the Management of Hypertension in the Community. A Statement by the 

American Society of Hypertension and the International Society of Hypertension. The Journal of 

Clinical Hypertension, 16(1): 14-26. 

Wei, M., Gaski, S. P., Haffner, S. M. & Stern, M. P. (1997). Waist circumference as the best 

predictor of noninsulin dependent diabetes mellitus (NIDDM compared to body mass index, 

waist/hip ratio and other anthropometric measurements in Mexican Americans- 7-year 

prospective study Obesity Reviews, 5(1): 16-23. 

Wheel 24. (2017). SA road deaths: 'A cause for great concern' – AA [Online]. Available: 

http://www.wheels24.co.za/News/Guides_and_Lists/sa-road-death-toll-a-stark-warning-to-

motorists-aa-20170609. 

WHO. (2000). Obesity: preventing and managing the global epidemic. Part 1: The problem of 

overweight and obesity. Report of a WHO Consultation. Geneva: World Health Organization. 

Wiley, J. F. & Carrington, M. J. (2016). A metabolic syndrome severity score: A tool to quantify 

cardio-metabolic risk factors. Preventive Medicine, 88: 189–195. 

Wilmot, E. G., Edwardson, C. L., Achana, F. A., Davies, M. J., Gorely, T., Gray, L. J., Khunti, 

K., Yates, T. & Biddle, S. J. H. (2012). Sedentary time in adults and the association with 

diabetes, cardiovascular disease and death: systematic review and meta-analysis. Diabetologia, 

55(11): 2895-2905. 

http://www.physiciansweekly.com/cme-cardiometabolic-risk-type-2-diabetes-heart-disease/
http://www.physiciansweekly.com/cme-cardiometabolic-risk-type-2-diabetes-heart-disease/
http://www.wheels24.co.za/News/Guides_and_Lists/sa-road-death-toll-a-stark-warning-to-motorists-aa-20170609
http://www.wheels24.co.za/News/Guides_and_Lists/sa-road-death-toll-a-stark-warning-to-motorists-aa-20170609


141 
 

Wilson, P. W. F., D’Agostino, R. B., Levy, D., Belanger, A. M., Silbershatz, H. & Kannel, W. B. 

(1998). Prediction of Coronary Heart Disease Using Risk Factor Categories. Circulation, 97(18): 

1837-1847. 

Wise, J. (2015). High blood pressure is linked to increased risk of diabetes. British Medical 

Journal, 351. 

World Bank. (2011). The Growing Danger of Non-Communicable Diseases: Acting Now to 

Reverse Course. Washington, DC: World Bank. 

World Health Organization. 1999a. Definition, diagnosis & classification of diabetes mellitus 

and its complications: report of a WHO Consultation. Part 1: diagnosis and classification of 

diabetes mellitus. 2017. Available: http://www.who.int/iris/handle/10665/66040 [Accessed 9 

June 2017]. 

World Health Organization. (1999b). The World Health Report 1999. Combating the tobacco 

epidemic. Geneva: World Health Organization. 

World Health Organization. (2003a). Controlling the global obesity epidemic [Online]. 

Available: http://www.who.int/nutrition/topics/obesity/en/ [Accessed July  8 2017]. 

World Health Organization. 2003b. STEPS: A framework for surveillance: The WHO STEPwise 

approach to Surveillance of noncommunicable diseases (STEPS). Available: 

www.who.int/ncd_surveillance/.../steps_framework_dec03.pdf. 

World Health Organization. (2008). WHO Report on the Global Tobacco Epidemic, 2008: The 

MPOWER package. Geneva. 

World Health Organization. (2010). Global recommendations on physical activity for health. 

Switzerland: WHO. 

World Health Organization. (2011a). Global Health Observatory [Online]. Available: 

http://www.who.int/gho/ncd/en/index.html [Accessed 22 february, 2017]. 

World Health Organization (2011b). Global Status Report on Noncommunicable Diseases 2010, 

Geneva, World Health Organization. 

World Health Organization. (2011c). Global status report on noncommunicable diseases 2010 

Geneva: WHO. 

World Health Organization. (2011d). Health topics: obesity. [Online]. Geneva, Switzerland: 

World Health Organization,. Available: http://www.who.int/topics/obesity/en/  

World Health Organization. (2011e). Noncommunicable diseases [Online]. Available: 

http://www.who.int/mediacentre/factsheets/fs355/en/ [Accessed June 22, 2017]. 

http://www.who.int/iris/handle/10665/66040
http://www.who.int/nutrition/topics/obesity/en/
http://www.who.int/ncd_surveillance/.../steps_framework_dec03.pdf
http://www.who.int/gho/ncd/en/index.html
http://www.who.int/topics/obesity/en/
http://www.who.int/mediacentre/factsheets/fs355/en/


142 
 

World Health Organization. (2012). Diabetes Programme. Country and Regional Data on 

Diabetes. WHO African Region; [Online]. Available: 

http://www.who.int/diabetes/facts/world_figures/en/ [Accessed 24 August, 2017]. 

World Health Organization. (2013a). Global action plan for the prevention and control of 

noncommunicable diseases 2013-2020. [Online]. Geneva, Switzerland: WHO.  55]. 

World Health Organization. (2013b). A global brief on Hypertension: silent killer, global public 

health crisis: World Health Day 2013. Geneva: WHO. 

World Health Organization. (2014a). Global Health Estimates 2014 Summary Tables: DALY by 

Cause, Age and Sex, by WHO Region, 2000–2012 [Online]. Available: 

http://www.who.int/healthinfo/global_burden_disease/en/  

World Health Organization. (2014b). Global Health Estimates 2014 Summary Tables: Deaths by 

Cause, Age and Sex, by WHO Region, 2000–2012 [Online]. Available: 

http://www.who.int/healthinfo/global_burden_disease/en/. 

World Health Organization. (2014c). Global status report on alcohol and health 2014. Geneva: 

World Health Organization. 

World Health Organization. (2014d). Global status report on noncommunicable diseases 2014. 

Geneva: WHO. 

World Health Organization (2014e). Noncommunicable Diseases Country Profiles 2014, 

Geneva, World Health Organization. 

World Health Organization. (2016a). Global report on diabetes. 20 Avenue Appia, 1211 Geneva 

27, Switzerland: WHO Press: World Health Organization. 

World Health Organization. (2016b). Obesity and overweight [Online]. Available: 

http://www.who.int/mediacentre/factsheets/fs311/en/ [Accessed July 12, 2017]. 

World Health Organisation. (2016). Physical activity [Online]. Available: 

http://www.who.int/mediacentre/factsheets/fs385/en/ [Accessed 20 June, 2016]. 

World Health Organization. (2017a). Cardiovascular diseases (CVDs) [Online]. Available: 

http://www.who.int/mediacentre/factsheets/fs317/en/ [Accessed August 5, 2017]. 

World Health Organization. (2017b). The global burden of chronic [Online]. Available: 

http://www.who.int/nutrition/topics/2_background/en/ [Accessed May, 2017]. 

World Health Organization. (2017c). Non communicable diseases [Online]. Available: 

http://www.who.int/mediacentre/factsheets/fs355/en/. 

World Health Organization. (2017d). Obesity and Overweight [Online]. Available: 

http://www.who.int/mediacentre/factsheets/fs311/en/ [Accessed 13 November, 2017]. 

http://www.who.int/diabetes/facts/world_figures/en/
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs385/en/
http://www.who.int/mediacentre/factsheets/fs317/en/
http://www.who.int/nutrition/topics/2_background/en/
http://www.who.int/mediacentre/factsheets/fs355/en/
http://www.who.int/mediacentre/factsheets/fs311/en/


143 
 

World Health Organisation. (2017). Physical Inactivity: A Global Public Health Problem 

[Online]. Available: http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/ [Accessed 

20 September, 2017]. 

World Heart Federation. (2016). Obesity. Cardiovascular risk factors. [Online]. Available: 

http://www.world-heart-federation.org/cardiovascular-health/cardiovascular-disease-risk-

factors/obesity/ [Accessed June 15, 2016]. 

Wu, Y., Ding, Y., Tanaka, Y. & Zhang, W. (2014). Risk Factors Contributing to Type 2 Diabetes 

and Recent Advances in the Treatment and Prevention. International Journal of Medical 

Sciences, 11(11): 1185-1200. 

Xi, B., He, D., Hu, Y. & Zhou, D. (2013). Prevalence of metabolic syndrome and its influencing 

factors among the Chinese adults: The China Health and Nutrition Survey in 2009. Preventive 

Medicine, 57(6): 867-871. 

Xie, X.-t., Liu, Q., Wu, J. & Wakui, M. (2009). Impact of cigarette smoking in type 2 diabetes 

development. Acta Pharmacologica Sinica, 30(6): 784-787. 

Xu, G., Sui, X., Liu, S., Liu, J., Liu, J., Li, Y., Huang, S., Wang, Z. & Blair, S. N. (2014). Effects 

of Insufficient Physical Activity on Mortality and Life Expectancy in Jiangxi Province of China, 

2007-2010. PLoS One, 9(10): e109826. 

Xu, T., Liu, J., Zhu, G., Liu, J. & Han, S. (2016). Prevalence of prehypertension and associated 

risk factors among Chinese adults from a large-scale multi-ethnic population survey. BMC 

Public Health, 16(1): 775. 

Yamamoto, K., Okazaki, A. & Ohmori, S. (2011). The Relationship between Psychosocial 

Stress, Age, BMI, CRP, Lifestyle, and the Metabolic Syndrome in Apparently Healthy Subjects. 

Journal of Physiological Anthropology, 30(1): 15-22. 

Yan, Q., Sun, D., Li, X., Zheng, Q., Li, L. & Gu, C. (2014). Neck circumference is a valuable 

tool for identifying metabolic syndrome and obesity in Chinese elder subjects: a community-

based study. Diabetes and Metabolism  Research Review, 30: 69-70. 

Yang, Y., Fan, X.-s., Tian, C.-h., Zhang, W., Li, J. & Li, S.-Q. (2014). Health Status, Intention to 

Seek Health Examination, and Participation in Health Education Among Taxi Drivers in Jinan, 

China. Iranian Red Crescent Medical Journal, 16(4): e13355. 

Yesurajan, M. & Indra, T. (2017). Common work related health problems of autorickshaw 

drivers in India - Causes and strategies. International Journal of Applied Research, 3(6): 232-

236. 

Yun, J. E., Kimm, H., Choi, Y. J., Jee, S. H. & Huh, K. B. (2012). Smoking Is Associated With 

Abdominal Obesity, Not Overall Obesity, in Men With Type 2 Diabetes. Journal of Preventive 

Medicine and Public Health, 45(5): 316-322. 

http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/
http://www.world-heart-federation.org/cardiovascular-health/cardiovascular-disease-risk-factors/obesity/
http://www.world-heart-federation.org/cardiovascular-health/cardiovascular-disease-risk-factors/obesity/


144 
 

Zatu, M. C., Rooyen, J. M. V., Kruger, A. & Schutte, A. E. (2016). Alcohol intake, hypertension 

development and mortality in black South Africans. European Journal of Preventive Cardiology, 

23(3): 308-315. 

Zhang, P., Zhang, X., Brown, J., Vistise, D., Sicree, R., Shaw, J. & Nichols, G. (2010). Global 

healthcare expenditure on diabetes for 2010 and 2030. Diabetes Research and Clinical Practice, 

87(3): 293-301. 

Zhao, J., Macdonald, S., Borges, G., Joordens, C., Stockwell, T. & Ye, Y. (2015). The rate ratio 

of injury and aggressive incident for alcohol alone, cocaine alone and simultaneous use before 

the event: A case-crossover study. Accident; Analysis and Prevention, 75: 137-143. 

Zhao, X., Zhang, X. & Rong, J. (2014a). Study of the Effects of Alcohol on Drivers and Driving 

Performance on Straight Road. Mathematical Problems in Engineering, 2014: 9. 

Zhao, Y., Yan, H., Yang, R., Li, Q., Dang, S. & Wang, Y. (2014b). Prevalence and Determinants 

of Metabolic Syndrome among Adults in a Rural Area of Northwest China. PLoS One, 9(3): 

e91578. 

Zhu, S., Layde, P. M., Guse, C. E., Laud, P. W., Pintar, F., Nirula, R. & Hargarten, S. (2006). 

Obesity and Risk for Death Due to Motor Vehicle Crashes. American Journal of Public Health, 

96(4): 734-739. 

Zimmerman, E. B., Woolf, S. H. & Haley, A. (2015). Understanding the Relationship Between 

Education and Health: A Review of the Evidence and an Examination of Community 

Perspectives. [Online]. Rockville: Agency for Healthcare Research and Quality. Available: 

http://www.ahrq.gov/professionals/education/curriculum-tools/population-

health/zimmerman.html. 

Zubair, N., Kuzawa, C. W., Lee, N. R., McDade, T. W. & Adair, L. S. (2014). Clustering and 

Determinants of Cardiometabolic Risk Factors among Filipino Young Adults. Asia Pacific 

Journal of Clinical Nutrition, 23(1): 148–158. 

  

http://www.ahrq.gov/professionals/education/curriculum-tools/population-health/zimmerman.html
http://www.ahrq.gov/professionals/education/curriculum-tools/population-health/zimmerman.html


145 
 

 

Step 1   Demographic Information 

 

CORE: Demographic Information 

Question Response Code 

Sex (Record Male / Female as observed) 
 

Male 1 
C1 

Female 2 

What is your date of birth?     
Don't Know 77 77 7777 
 

 
└─┴─┘ └─┴─┘ └─┴─┴─┴─┘ If known, Go to C3 
     dd              mm                year 

C2 

 

 

EXPANDED: Demographic Information 

What is the highest level of education you have completed? 
 

 

No formal schooling 1 
 C3 Grade 1-7 2 

Grade 8-12 3 

Tertiary 4 
 

Refused 88 

What is your racial group 

Black 1 

C4 
Coloured 2 

White 3 

Refused 88 

What is your marital status? 

 

 married 1 

C5 

Separated 2 

Divorced 3 

Widowed 4 

Single 5 

Refused 88 

How long have you been working as a mini bus taxi driver 

 

 

Less  than 2years 

 

1 

C6 

2-5 years 2 

6-10 years 3 

> 10 years 4 

Refused 88 

How many days do you drive in a typical week? 

 Number of days 
└─┴─┘ 
days           

C7 

How much time do you spend driving on a typical day? 

 
Hours : minutes 

└─┴─┘: └─┴─┘ 

    hrs                mins 

C8 

How many hours of sleep do you get on a typical day Hours : minutes 
└─┴─┘: └─┴─┘ 

    hrs                mins 

C9 

How much do you earn in a month (RAND) 

 

Per Month └─┴─┴─┴─┴─┴─┴─┘    Go to T1 C10a 

Refused 88 C10b 
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Step 1    Behavioural Measurements 

 

 

 

CORE:  Tobacco Use 

Now I am going to ask you some questions about tobacco use. 

Question Response Code 

In the past, did you ever smoke any tobacco products?  
(USE SHOWCARD) 

 

Yes 1 

T1 

No 2      If No,  go to A1 

 

Do you currently smoke any tobacco products, such as 
cigarettes, cigars or pipes? 

 

 

Yes 1      If Yes,  go to T4 

T2 

No 2      If No,  go to T3 

When did you quit smoking 
                                     └─┴─┘   └─┴─┘ 

                                          Years          Months 
      T3 

Do you currently smoke tobacco products daily?  

 

Yes 1 
T4 

No 2 

How old were you when you first started smoking? 
 

Age (years) 

└─┴─┘ If Known, go to T7a 

T5 

Don’t know  77 

Do you remember how long ago it was? 
(RECORD ONLY 1, NOT ALL 3) 
Don’t know 77 
 

In Years 
└─┴─┘ If Known, go to T7a 

T6a 

OR       in Months 
└─┴─┘ If Known, go to T7a 

T6b 

 
OR        in Weeks └─┴─┘ 

T6c 

On average, how many of the following products do you 
smoke each day? 
 
(IF LESS THAN DAILY, RECORD WEEKLY) 
 
(RECORD FOR EACH TYPE, USE SHOWCARD) 
 
Don’t Know  7777 
 
 

                          DAILY↓                 WEEKLY↓ 

Manufactured cigarettes 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T7a 

Hand-rolled cigarettes 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T7b 

Pipes full of tobacco 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T7c 

snuff 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T7d 

Other 

  

└─┴─┴─┴─┘└─┴─┴─┴─┘                                                          

If Other, go to T7other 
T7e 

Other (please specify): 
└─┴─┴─┴─┴─┴─┘ 

T7other 
 

 

CORE:  Alcohol Consumption 

The next questions ask about the consumption of alcohol. 

Question Response Code 

Have you ever consumed any alcohol such as beer, wine, spirits 
or [add other local examples]? 

(USE SHOWCARD OR SHOW EXAMPLES) 

Yes 1 
A1 

No 2    If No, go to B1 

Have you consumed any alcohol within the past 12 months? 

 

Yes 1    If Yes, go to A3 

A2 
No 2    If No, go to B1 
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During the past 12 months, how frequently have you had at 
least one standard alcoholic drink? 

(READ RESPONSES, USE SHOWCARD) 
 

Daily 1 

A3 

5-6 days per week 2 

3-4 days per week 3 

1-2 days per week 4 

1-3 days per month 5 

Less than once a month 6 

Have you consumed any alcohol within the past 30 days? 

 

Yes 1 
A4 

No 2    If No, go to B1 

During the past 30 days, on how many occasions did you have 
at least one standard alcoholic drink? 

 

 

Number  

Don't know 77 

└─┴─┘ 

A5 

During the past 30 days, when you drank alcohol, how many 
standard drinks on average did you have during one drinking 
occasion? 

(USE SHOWCARD) 

 

Number  

Don't know 77 

└─┴─┘ 

A6 

During the past 30 days, what was the largest number of 
standard drinks you had on a single occasion, counting all types 
of alcoholic drinks together? 
 

Largest number 

Don't Know 77 

└─┴─┘ 

A7 

During the past 30 days, how many times did you have  
five or more standard drinks in a single drinking occasion? 
 

Number of times 

Don't Know 77 
└─┴─┘ 

A8 

 

CORE: Diet 

The next questions ask about the foods you usually eat. I have a nutrition card here that shows you some examples of local food. As you 
answer these questions please think of a typical week in the last year.  How often do you do the following  

Question Response Code 
FOOD NEVER   RARELY  SOMETIMES OFTEN D1 

Take breakfast in your house      
a 

Buy food from vendors?     b 

 you buy fast foods ( KFC, 
Steers) 

    c 

Eat fried food     d 

Do you take sweet drinks 
(Twist) 

    e 

How many times do you eat vegetables 
Number  

Don't know 77 

└─┴─┘  └─┴─┘ 

Week           Month 

 

D2 

How many times do you eat fruits 
Number  

Don't know 77 
└─┴─┘  └─┴─┘ 

Week           Month 

D3 
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 CORE:  Physical Activity; Recreational activities 

The next questions exclude the work and transport activities that you have already mentioned. 
Now I would like to ask you about sports, fitness and recreational activities (leisure) [Insert relevant terms]. 

Do you do any sports, fitness or recreational (leisure) activities that cause 
large increases in breathing or heart rate like [running or football] for at 
least 10 minutes continuously?  

[INSERT EXAMPLES]   (USE SHOWCARD) 

 

Yes   1 

P1 

No 2      If No, go  to H 1 

In a typical week, on how many days do you do sports, fitness or 
recreational (leisure) activities? Number of days 

└─┘ 

P2 

How much time do you spend doing sports, fitness or recreational activities 
on a typical day? 

 
Hours : minutes └─┴─┘: └─┴─┘ 

    hrs                mins 

P3 
(a-b) 

 

CORE: History of  Raised Blood Pressure 

Question Response Code 

Have you ever had your blood pressure measured by a doctor or 
other health worker? 

Yes 1 
H1 

No 2       If No, go to H6 

Have you ever been told by a doctor or other health worker that 
you have raised blood pressure or hypertension? 

 

Yes 1 
H2a 

No 2       If No, go to H6 

Have you been told in the past 12 months? 

 

Yes 1 
H2b 

No 2  

In the past two weeks, have you taken any drugs (medication) for 
raised blood pressure prescribed by a doctor or other health 
worker? 

 

Yes 1 

H3 
No 2 

Have you ever seen a traditional healer for raised blood pressure 
or hypertension? 

 

Yes 1 
H4 

No 2 

Are you currently taking any herbal or traditional remedy for your 
raised blood pressure? 

 

Yes 1 
H5 

No 2 

 

CORE: History of  Diabetes 

Question Response Code 

Have you ever had your blood sugar measured by a doctor or 
other health worker? 

Yes 1 

H6 
No 2       If No, go to H12a 

Have you ever been told by a doctor or other health worker that 
you have raised blood sugar or diabetes? 

 

Yes 1 
H7a 

No 2       If No, go to H12a 

Have you been told in the past 12 months? 

 

Yes 1 
H7b 

No 2  

In the past two weeks, have you taken any drugs (medication) for 
diabetes prescribed by a doctor or other health worker? 

 

Yes 1 
H8 

No 2 

Are you currently taking insulin for diabetes prescribed by a 
doctor or other health worker? 

 

Yes 1 
H9 

No 2 



149 
 

Have you ever seen a traditional healer for diabetes or raised 
blood sugar? 

 

Yes 1 
H10 

No 2 

Are you currently taking any herbal or traditional remedy for your 
diabetes? 

 

Yes 1 
H11 

No 2 

 

CORE:  Lifestyle Advice 

Questions Response Code 

During the past three years, has a doctor or other health worker advised you to do any of the following? 
(RECORD FOR EACH) 

Quit using tobacco or don’t start 
Yes 1 

H12a 
No 2 

Reduce salt in your diet 
Yes 1 

H12b 
No 2 

Eat at least five servings of fruit and/or vegetables each 
day 

Yes 1 
H12c 

No 2 

Reduce fat in your diet 
Yes 1 

H12d 
No 2 

Start or do more physical activity 
Yes 1 

H12e 
No 2 

Maintain a healthy body weight or lose weight 
Yes 1      If C1=1 go to M1 

H12f 
No 2      If C1=1 go to M1 
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Step 2    Physical Measurements 

CORE:  Blood Pressure 

Cuff size used 

 

Small 1 

M1 Medium 2 

Large 3 

Reading 1 

 

                   Systolic ( mmHg) └─┴─┴─┘ M2a 

Diastolic (mmHg) └─┴─┴─┘ M2b 

Reading 2 

 

Systolic ( mmHg)  └─┴─┴─┘  M3a 

Diastolic (mmHg) └─┴─┴─┘ M3b 

Reading 3 
Systolic ( mmHg) └─┴─┴─┘ M4a 

Diastolic (mmHg) └─┴─┴─┘ M4b 

During the past two weeks, have you been treated for raised blood 
pressure with drugs (medication) prescribed by a doctor or other 
health worker? 

Yes 1 

M5 
No 2 

CORE:  Height and Weight 

Question Response Code 

Height in Centimetres (cm) 
└─┴─┴─┘. └─┘ 

M6 

Weight   in Kilograms (kg) 
└─┴─┴─┘.└─┘ 

M7 

CORE:  Waist 

Waist circumference    in Centimetres (cm) 
└─┴─┴─┘.└─┘ 

M8 

CORE:  Neck 

Neck circumference    in Centimetres (cm) 
└─┴─┴─┘.└─┘ 

M9 

 

EXPANDED: Hip Circumference and Heart Rate 

Hip circumference   in Centimeters (cm) └─┴─┴─┘.└─┘ M10 

Heart Rate 

 
 

Reading 1 Beats per minute └─┴─┴─┘ M11a 

Reading 2 Beats per minute └─┴─┴─┘ M12b 

Reading 3 Beats per minute └─┴─┴─┘ M13c 

Step 3    Biochemical Measurements 

 

CORE:  Blood Glucose 

Question Response Code 

During the past 12 hours have you had anything to eat or drink, 
other than water? 

Yes 1 
B1 

No 2 

Random blood glucose 

[CHOOSE ACCORDINGLY: MMOL/L OR MG/DL] 

 

mmol/l └─┴─┘. └─┴─┘ B2 
mg/dl └─┴─┴─┘.└─┘ 

Today, have you taken insulin or other drugs (medication) that 
have been prescribed by a doctor or other health worker for 
raised blood glucose? 

Yes 1 
B3 

No 2 

 
 







 

 

 

Eastern Cape Department of Health 
 

Enquir1es: Madoda Xokwe 

 
Date: 18 November 2016 
e-m ail address: madoda.xokwe@echealth.gov.za 

 

Dear Ms. A. Adedokum 

Tel No: 040 608 0830 
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Re: Screening For Cardio-Metabolic Risk Factors among Minibus Taxi Drivers in East London, South Africa. 

(EC_2016RP29_402)   

 
The Department of Health would like to inform you that your application for conducting a research on the 

abovementioned topic has been approved based on the following conditions: 

1. During your study, you will follow the submitted protocol with ethical approval and can only deviate from it after 

having a written approval from the Department of Health in writing. 

2. You are advised to ensure, observe and respect the rights and culture of your research participants and maintain 

confidentiality of their identities and shall remove or not collect any information which can be used to link the 

participants. 

3. The Department of Health expects you to provide a progress on your study every 3 months (from date you 

received this letter) in writing. 

4. At the end of your study, you will be expected to send a full written report with your findings and implementable 

recommendations to the Epidemiological Research & Surveillance Management. You may be invited to the 

department to come and present your research findings with your implementable recommendations. 

5. Your results on the Eastern Cape will not be presented any w here unless you have shared them with 

the Department of Health as indicated above. 

 

Your compliance in this regard will be highly appreciated. 
 

 

SECRETARIAT: EASTERN CAPE HEALTH RESEARCH COMMITTEE 
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Ethics Research Confidentiality and Informed Consent Form 

 

SCREENING FOR CARDIOMETABOLIC RISK FACTORS AMONG COMMERCIAL 

DRIVERS IN BUFFALO CITY METROPOLITAN MUNICIPALITY, EASTERN CAPE, 

SOUTH AFRICA. 

 

PRINCIPAL INVESTIGATOR: Miss A.O. ADEDOKUN (BNSc RN, RM) 

SUPERVISOR: Prof D.T GOON (Department of Nursing Science, University of Fort Hare, 

East London). 

 

Dear Research Participant, 

You are invited to participate in a research study that forms part of my formal Master’s in 

Nursing Science (M cur) degree programme. This information Leaflet will help you to decide 

whether you will like to participate before you agree to take part unless you are completely 

satisfied with all aspect of the study. 

 

WHAT IS THE STUDY ALL ABOUT? 

Cardio-metabolic risk factors are clusters of various factors that lead to cardiovascular diseases 

(CVD) and type 2 diabetes mellitus (Leiter, et al., 2011:e1), and cause of about 67% 

cardiovascular diseases and diabetes mortality worldwide in 2010 (Danaei, et al., 2014:634). 

Cardiovascular diseases are the leading cause of 31% of all death globally, killing about 17.3 

million per year; and the number one global cause of death in the developing and the non-

developed countries (World Health Organization [WHO], 2016; International Alliance for 

Responsible Drinking [IARD], 2016:1). Non-communicable diseases (NCDs) account for about 

29% of deaths and 11% as a result of CVD in South Africa (WHO 2011). Cardio-metabolic risk 

factors are classified into non-modifiable risk factors include age, race and ethnicity, gender, and 

family history; and modifiable risk factors include obesity, inflammation, hypertension, smoking, 
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physical inactivity, unhealthy diet, insulin resistance, dyslipidemia and hyperglycaemia (Wang, 

2015). 

Driving profession has a great impact in the transportation industry and of great benefit to the 

public and their safety (Sangaleti, et al., 2014). Lim and Chia (2015:92), submitted that some of 

the routine activities of vehicle drivers that precipitate obesity and overweight are their lengthy 

working hours on the road, unpredicted schedules, physical inactivity and a rare option for 

healthy diet. Anecdotally, commercial drivers in South Africa exhibits poor lifestyle health 

behaviour, in terms of sedentarism, excessive alcohol consumption, smoking and other illicit 

health behaviours. However, unlike other population groups in South Africa, their physical and 

biomarker risks health assessment have not been documented in South Africa as elsewhere. 

Therefore, the present study will examine the correlates of developing cardio metabolic 

abnormalities minibus taxi drivers in East London metropolitan. 

 

WHAT WILL YOU BE REQUIRED TO DO IN THIS STUDY? 

If you decide to take part in this study, you will be required to do the following: 

 Sign this informed consent; 

 Complete a World Health Organization STEPwise questionnaire which comprise of 

demographic information (Age, Education, Race, marital status and work) behavioural life 

style (Tobacco use, smoking, alcohol consumption and diet) and physical activity 

involvement; 

 Complete the questionnaire in a designated conducive place to be provided by the 

chairperson of each taxi rank. This should take 30 minutes to be completed; 

 Sit for ten minutes before blood pressure is being measured three times; 

 Have your weight, height, waist, hip and neck circumferences measured; 

 

ARE THERE CONDITIONS THAT MAY EXCLUDE YOU FROM THE STUDY? 

You will not be eligible to participate in this study if you have less than three months experience 

as a commercial driver. 
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WHAT ARE THE RISKS INVOLVED IN THE STUDY OR CAN ANY OF THE STUDY 

PROCEDURES RESULT IN PERSONAL DISCOMFORT OR INCONVENIENCE? 

Questionnaire: The study and procedure involves no foreseeable physical discomfort or 

inconvenience for you or to your family. Due to the personal nature of the questions, you may 

experience some emotional discomforts. 

Blood pressure: The procedure will not be painful as it is not invasive and will not involve any 

discomfort. 

Anthropometric Measurements: The procedure will not be painful as it is not invasive and will 

not involve any discomfort. 

 

WHAT ARE THE POTENTIAL BENEFITS OF PARTICIPATING IN THIS STUDY? 

The benefits of participating in this study are: 

 You will make contribution towards broadening of academic knowledge and understanding 

towards cardio-metabolic risk factors among commercial drivers in Buffalo city metropolitan 

municipality, South Africa. 

 You will receive personal information concerning your cardio-metabolic health status and 

individuals at risk of cardio-metabolic co-morbidities.  

 It can direct efforts and reform in the prevention and management of cardio-metabolic risk 

factors among drivers. 

 The data may also proof useful in epidemiological studies that correlate behavioural lifestyles 

with cardio-metabolic risk factors among drivers. 

 The findings will create awareness of the health conditions of commercial drivers in Buffalo 

city metropolitan municipality, South Africa. 

 

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR 

PARTICIPATING IN THE STUDY 

Please, note that you will not be paid for participating in the study. 
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WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY? 

Your participation in this study is entirely voluntary. You have the right to withdraw at any stage 

without any penalty or future disadvantage whatsoever. You don’t have to provide reason for 

such decision. You may also be asked to withdraw from the study if you do not adhere to the 

study protocol. 

 

HOW WILL CONFIDENTIALITY AND ANONIMOTY BE ENSURED IN THE STUDY? 

Confidentiality of data will be maintained such that your identity will only be known to the 

researcher. I will remove or mask all identifying data on transcriptions and final report 

documents e.g thesis and journal articles. Thus your identity will not be revealed during or after 

the study, even when the study is use in any format. 

 

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY? 

The researcher is a qualified, registered nurse and midwife who has previously completed similar 

research studies. Also, she has received training in Nursing Science from the University of Fort 

Hare, South Africa. 

 

HAS THE STUDY RECEIVED ETHICAL APPROVAL? 

Yes. The University of Fort Hare Research Ethics Committee (UREC) have approved the formal 

study proposal. All parts of the study will be conducted according to international accepted 

ethical principles. 

 

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING THE 

STUDY? 

The principal investigator, Miss A.O. Adedokun, can be contacted on her cellular phone at 

0737357980. The supervisor, Prof D.T. Goon, can be contacted during office hours at Tel 

(043)704-7368. Should you have any question regarding the ethical aspects of the study, you can 

contact the Dean of research, University of Fort Hare, Prof Gideon De Wets, during office hours 

at Tel (043)704-7512. 
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DECLARATION: CONFLICT OF INTEREST 

There is no conflict of interest that may influence the study procedures, data collection, data 

analysis and publication of results. 

 

A FINAL WORD 

Your co-operation and participation in the study will be greatly appreciated. Please sign the 

underneath informed consent if you agree to partake in the study. 
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INFORMED CONSENT 

 

I hereby agree to participate in research regarding Screening for cardio-metabolic risk factors among 

commercial drivers in Buffalo City Metropolitan Municipality, Eastern Cape, South Africa. I understand 

that I am participating freely and without being forced in any way to do so. I also understand that I can 

stop this interview at any point should I not want to continue and that this decision will not in any way 

affect me negatively. 

 

I understand that this is a research project whose purpose is not necessarily to benefit me personally. 

 

I have received the telephone number of a person to contact should I need to speak about any issues 

which may arise in this interview. 

 

I understand that this consent form will not be linked to the questionnaire, and that my answers will 

remain confidential. 

 

I understand that if at all possible, feedback will be given to my community on the results of the 

completed research. 

 

 

…………………………….. 

Signature of participant    Date:………………….. 

 

I hereby agree to the tape recording of my participation in the study  

 

 

…………………………….. 

Signature of participant    Date:………………….. 
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