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ABSTRACT

Background: Non-communicable diseases (NCD) continue to rise globally, causing significant
morbidity and mortality. Low and medium-income countries (LMIC) such as South Africa are the worst
affected because of an existing burden of infectious diseases and general poverty in the population. In
South Africa, NCDs were responsible for 57.8% of total deaths in 2017, surpassing group 1 diseases
(30.7%) that include tuberculosis and HIV/AIDS. Studies have shown that early detection of NCDs and
interventions to reduce NCDs' risk significantly prevent suffering and further loss of lives. Workplace
health promotion and healthy university concepts are widely being implemented globally to promote
health at workplaces and institutions of higher learning. The study aimed to determine the prevalence of
selected non-communicable disease risk factors and to assess the risk of cardiovascular disease among
administrative staff at the University of the Western Cape (UWC), South Africa, using secondary data
collected in 2011.

Methodology: An analysis of secondary dataobtained through descriptive cross-sectional research on
administrative staff members at an institution of higher learning. All administrative staff members were
invited to a campus health project. Information on NCDs and their risk factors were obtained through
interviews using a questionnaire, clinical measurements and a selection of clinical laboratory tests
performed on blood samples drawn-from each participant. Ten year cardiovascular disease risk was

assessed using Framingham laboratory-based algorithm.,

Results: A total of seventy-eight employees (63% women, 37% men) with a mean age of 40.7+ 10years
took part in the survey. There was a high prevalence of modifiable behavioural and biological risk factors
among the participants. These were smoking (30.7%), alcohol consumption (65.4%), physical inactivity
(43.6%), sedentary behaviour (85.7%), overweight/obesity (83.3%), abnormal WC (73.1%),
dyslipidemia (82.9%), hypertension (41.6%), and prehypertension (44.2%). The majority (77.2%) of
participants had at least five risk factors for NCDs in one individual. Obesity was associated with gender,
WC (p<0.001) and BMI (p=0.04). Sedentary behaviour was associated with age (p=0.04) and marital
status of the participant (p=0.01). Marital status was associated with dyslipidemia (p=0.02). Twelve
percent of the participants had a high 10year risk of CVD.

Conclusion: There was a high prevalence of modifiable risk factors for NCDs among administrative
staff at the institution of higher learning. Workers at the institution can benefit through workplace health

promotion and implementation of healthy university concept to reduce risk to NCD.
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CHAPTER ONE

INTRODUCTION AND PROBLEM STATEMENT

1.1. Introduction

South Africa is experiencing a changing pattern of diseases and leading causes of death (Shisana et al.,
2013). Since 2010, non-communicable diseases (Group I1) have maintained the top position as the
leading cause of death in South Africa, surpassing group | diseases (infectious diseases, maternal and
perinatal causes and nutritional conditions). In 2017 non-communicable diseases (NCDs) were
responsible for 57.8% of the total deaths in South Africa, followed by group I diseases (30.7%) and
group I (injuries) (11.5%) (Statistics South Africa, 2018). According to World Health Organisation
(2018), adults in low and middle-income countries face almost twice the risk of dying from NCDs as
their counterparts in high-income countries. Non-communicable diseases are also the leading cause of
death worldwide. In 2016 NCDs were responsible for 71% of all deaths globally. The majority (75%) of
the deaths are people aged 30-69 years. Four major NCDs causing most deaths -cardiovascular diseases
44%, cancers 22%, chronic respiratory diseases 9% and diabetes 4% also share four major behavioural
risk factors - tobacco use, alcohol abuse, physical inactivity and unhealthy diet (World Health
Organization, 2018).

There have been increases in the prevalence of NCDs and their risk factors among South Africans. The
prevalence of hypertension has nearly doubled between 1998 and 2016, from 25% to 46% in women
and from 23% to 44% among men. While the prevalence of diabetes mellitus was 13% among women
and 8% among men, there were very high proportions of pre-diabetes (women 64% and men 66%)
(National Department of Health (NDoH), Statistics South Africa (Stats SA) & ICF, 2019). The
prevalence of overweight and obesity has also increased significantly, especially among women, from
56% in 1998 to 68% in 2016. In men, body mass index (BMI) prevalence rose by three percentage points
to 31% in 2016. Despite the prevalence of tobacco smoking decreasing from 11% in women and 42%
in men in 1998 to 8% in women and 37% in men in 2016, South Africa still has a significant number of
tobacco smokers (National Department of Health (NDoH), Statistics South Africa (Stats SA) & ICF,
2019). The average age-standardised prevalence of smoking in Sub-Saharan Africa was 11.7% in 20109.
South Africa’s prevalence of smoking was 22.9%, Botswana 22.3%, Namibia 17.1% and Lesotho 21.7%
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(Reitsma et al., 2021). There is also a low intake of fruit and vegetables among South Africans. A
national survey in 2012 reported that 42.1% of the study population had inadequate intake of fruit and
vegetables (Shisana et al., 2013)

The continued increase of NCDs and their risk factors in low and middle-income countries is linked to
many driving factors: globalization, rapid urbanization, environment, culture, and socio-economic
factors. Unplanned rapid urbanization has seen many black Africans migrating from rural to urban areas
(Puoane et al., 2008). According to Puoane et al. (2008), rural to urban migration is accompanied by
many changes to lifestyle, dietary habits and physical inactivity. In the city, people adopt a new lifestyle
characterized by smoking and alcohol consumption. People change from traditional foods to eating
unhealthy foods high in fats, proteins and salt (Puoane et al., 2008). Unavailability and high cost of
healthy foods coupled with aggressive marketing of cheap, readily-available unhealthy foods creates an
environment where healthy choices are difficult to make. Environmental factors also include safety
concerns in some neighbourhoods, which discourages physical activities (Puoane et al., 2008).
Globalisation is blamed for exposure to global economies and causing nutritional transitions as
populations are exposed to unhealthy foreign foods such as sweetened beverages (Kruger et al., 2005).
According to Kruger et al. (2005), lack of education and rapid social and economic changes also
contribute to NCDs. There are also some cultural beliefs and practices in developing countries that
contribute to the rise in NCDs (Kruger et al., 2005). Kruger et al. (2005) highlight some views such as
associating certain unhealthy foods with wealthy status, women are encouraged to gain weight as it is
perceived as attractive, wealthy and losing weight is associated with sickness. Koopman et al. (2016)
also highlight the ritual practice of fattening young women for marriages. Koopman et al. (2016) believe
that genes in the population are not compatible with the current affluent environment prevailing in many

developing countries, making the population at high risk to NCDs.

Health surveys on employees from different sectors in South Africa have revealed a high prevalence of
various risk factors for NCDs. For example, a study on employees at a commercial power plant in South
Africa reported a high prevalence of inadequate fruit and vegetable consumption (73%), physical
inactivity (64%), increased BMI (76.9%) and high cholesterol (62.2%) (Schouw, Mash & Kolbe-
Alexander, 2018). A comparison study of risk factors for NCDs among employees in South Africa and
the United Kingdom revealed that South African employees had significantly higher prevalences of risk
factors than their United Kingdom counterparts, for example, smoking (20.3% vs 11.8%) and increased

BMI (63.3% vs 49.6%) (Milner et al., 2018). Studies have also reported that employees had more than
2
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one risk factor for NCDs in one individual. This clustering of risk factors was observed in 42.1% of
employees of a financial institution in South Africa (Swanepoel, Strydom and Cockeran, 2015). Another
study on employees from 68 companies in South Africa found that the most prevalent risk factors for
NCDs were high BMI (62%) and inadequate physical inactivity (67%). Physical inactivity in employees
was also found to result in higher occurrence of additional risk factors for NCDs than in those who

were considered physically active (Kolbe-Alexander et al, 2013).

Several health surveys in Africa and beyond have also reported high levels of various risk factors for
NCDs among university staff. A study in Nigeria reported a high prevalence of unhealthy diet (96%)
among university staff at an urban community university (Ige, Owoaje & Adebiyi, 2013). Another study
in Nigeria reported high prevalences of inadequate fruit and vegetables consumption (94.6%), physical
inactivity (77.8%) and hypertension (48.5%) among university staff (Agaba et al., 2017). In a cross-
sectional health survey on staff members at a Kenyan university, 33.2% had hypertension, while 60.8%
were prehypertensive (Okube & Omandi, 2018).-Amin et al. (2014) study on Saudi university staff
reported inadequate fruit and vegetables consumption (86%), physical inactivity (73%) and clustering
of risk factors (57.6% had three or more risk factors for NCDs) among the surveyed sample staff. A
study on staff members of a university in Malaysia reported that among the majority of staff of which
80.5% were administrative staff, 80% were overweight and obese (Bo et al., 2018). In South Africa, a
study on employees at a tertiary institution found that 43% were at high risk of having cardiovascular
diseases, and 56% were classified as prehypertensive (Reddy and Naidoo, 2018). Another study on
academic and non-academic workers at a rural university in South Africa reported that 80.8% were
overweight and obese (Mushaphi & Madala, 2020). The presence of risk factors for NCDs results in ill-
health, which affects the well-being of workers. Employees who had multiple risk factors for NCDs
spent more money consulting doctors for different ailments than those who did not have the risk factors
(Kolbe-Alexander, Conradie & Lambert, 2013). Boles, Pelletier & Lynch's (2004) study also revealed
that having multiple risk factors for NCDs reduced employees' productivity whilst absenteeism from
work due to ill-health increased. According to Hancock, Kingo & Raynaud (2011), high and rising
prevalence of NCDs and their risk factors threaten the economy due to ill health and reduction in
productivity. Both the employers (as a business) and employees are affected by NCDs and their risk
factors (Kolbe-Alexander & Lambert, 2013). Many health surveys recommended workplace health

promotion programs to curb increasing NCDs and their risk factors among employees.
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Workplace health promotion programs are part of a settings-based health promotion approach widely
promoted by many international organisations, including the World Health Organisation. A settings
approach to health promotion has roots in the Ottawa Charter for health promotion of 1986, which stated
that health is a product of where people live, play and love (World Health Organization, 1986). It
recognised the influence of environments in shaping the well being of people. Focus on settings was
further strengthened by many publications and declarations. Implementation started with healthy cities,
hospitals, schools and later universities and other places, including workplaces (Tsouros et al., 1998).
According to Dooris et al. (2007), implementing a settings approach to health promotion in a whole
system would involve policies, environment modification, peer education and impact assessment. An
article by Hancock, Kingo & Raynaud (2011) encourages employers to implement workplace health
promotion programs as they are beneficial to business by reducing health care costs, reducing
absenteeism, improving productivity, and boosting morale and motivating workers. According to
Tsouros et al. (1998), as a large organisation and significant employer, the university can do a lot to
protect and promote staff and students’ health by implementing a settings approach to health promotion.
Students are at universities for a long time, and they leave as mature citizens who may become leaders
in society. The university therefore has a responsibility to influence students' healthy personal and social
behaviours. Universities are also influential to their local communities and thus should lead by example
in promoting health (Tsouros et al.,-1998). Taylor, Saheb & Howse (2019) also view universities as

suitable environments for health promation as leaders, educators and employers in society.

With all efforts geared to tackle NCDs and their risk factors ‘at workplaces, Milner et al. (2018)
emphasized formulating health promotion programs based on data from the population targeted.
However, there is a limitation in information as only a few studies have addressed NCDs and their risk
factors among South African employees (including university employees) (Hene et al., 2021). Therefore,
this study aimed to assess the prevalence of modifiable risk factors for NCDs and calculated the 10year
risk for cardiovascular disease among administrative staff at a tertiary institution in South Africa. The
study adds to the body of literature on South African employees' health surveys and calls to implement
workplace health promotion programs and healthy university concepts. This would give evidence-based
recommendations on workplace health promotion programs to reduce NCDs and their risk factors within

the university community.
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1.2. Problem Statement

The growing burden of non-communicable diseases and their risk factors continues to rise in South
Africa. University employees are equally affected and at-risk as the general population. There are
growing calls from various international organisations and the government to apply the settings
approach to health promotion in multiple places, including universities, through the healthy
university concept. However, a lack of information on the magnitude of NCDs and their risk factors
within various employment sectors limits the formulation of effective targeted setting-based health
promotion programs. This study explores the extent of NCDs and their risk factors among university
administrative employees (logistical constraints prevented inclusion of academic staff in the study
(refer to 3.3.1). Findings from this study will provide helpful information to university health
promoters and policymakers on health programs or policies that would significantly reduce NCDs

and their risk factors among university employees.

1.3. Study Aim and Objectives

The study aimed to determine the prevalence of selected non-communicable disease risk factors and
assess the risk of cardiovascular disease among. administrative staff at the University of the Western

Cape (UWC), South Africa, using secondary data collected in 2011.
The specific objectives were

e To estimate the prevalence of behavioural risk factors to NCDs such as tobacco use, alcohol
consumption, and physical inactivity and sedentary behaviours among administrative staff at the
UWC.

e Toestimate the prevalence of biological risks factors to NCDs, such as hypertension, overweight,
obesity, waist circumference, waist-hip ratio, waist-to-height ratio, and dyslipidemia among
administrative staff at UWC.

e To assess the association of gender, age, education level, and marital status with risk factors to

NCDs in participants
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1.4.

To assess clustering of NCDs risk factors among the participants (i.e. the number of NCDs risk
factors per participant).

To assess the 10-year risk of cardiovascular disease of participants using different prediction
algorithms, namely Framingham laboratory-based risk score (FRSLAB), Framingham non-
laboratory based risk score (FRSNLAB), Pooled Cohort Equations algorithm (PCE) for African
Americans, Systematic Coronary Risk Evaluation (SCORE)- high and low-cardiovascular risk
charts (SCORE-HIGH and SCORE-LOW) and WHO-CVD (World Health Organisation-CVD
prediction chart.

To assess agreement between Framingham laboratory-based risk score and another
cardiovascular disease (CVD) prediction algorithms in predicting 10-year CVD risk in

participants.
Outline of the thesis

This thesis is structured into six chapters starting with Chapter 1 above until the sixth chapter,
Chapter 6. Chapter 1 is introductory, giving an overview of the problem explored and areas of
focus of this thesis. The chapter highlights the problem of NCDs and their risk factors as a global
problem and then focuses on South Africa. It then highlights efforts by different sectors of the
society to tackle the problem of NCDs and narrows to setting-based health promotion

approaches. Finally, the study aimand objectives are at the end of the chapter.

Chapter 2 looks at available literature on risk factors of NCDs grouped into modifiable and non-
modifiable factors. The main focus is on Western Cape compared to the rest of the country
provinces and South Africa compared to Africa and the rest of the world. The chapter also

reviews literature on CVD and methods of assessing risk to CVD.

Chapters 3 outlines the study design, population and sampling approach, data collection
including instruments used, data analysis, validity and reliability, and ethical considerations

applied in this research.

Chapter 4 present the thesis findings. Results for males and females are compared, and tests of
association between variables are also performed. Discussion on the findings is in Chapter 5.

This thesis ends with a conclusion and recommendations based on the findings.

6
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CHAPTER TWO

LITERATURE REVIEW

2.1. Introduction

The workplace or work environment has become the focus of health promotion to tackle major public
health problems such as non-communicable diseases. The following literature review highlights the
increasing burden of NCDs risk factors in South Africa as well as Africa for comparisons, with a focus
on modifiable factors. A table at the end of the chapter (Table 2.1) summarises the main findings. The
literature review also presents the challenges faced by health practitioners in African countries in
choosing and applying algorithms used in predicting the risk of cardiovascular diseases, which are the

major cause of NCD death.
2.2. Risk factors for NCDs

A risk factor is a condition or behaviour that increases the chance of having a disease or injury (Priceless
South Africa, 2017). Risk factors for NCDs can be classified as modifiable and non-modifiable

depending on whether they can be changed or not.
Non-modifiable risk factors

According to Ibekwe (2015), non-modifiable risk factors are attributes of an individual which cannot be
changed and are not controlled by the individual, such as age, gender, race, family history, genes and
menopause. A study by Phaswana-Mafuya et al. (2013) revealed that clustering of NCDs risks factors
varied by gender, age and race. Being female, older, coloured or black African was associated with
having more risk factors (Phaswana-Mafuya et al., 2013). There are some inherited genes associated
with a high risk of diseases. For example, people of Afrikaans descent are at higher risk of CVD due to
inherited genes for familial hypercholesterolaemia. Indians are at higher risk of diabetes mellitus than
other ethinic groups in South Africa due to insulin resistance. (Puoane et al., 2008). Mutations in genes
associated with breast cancer (BRCA-1 and BRCA-2) increase the risk of breast and ovarian cancers in
people of Jewish descent (Reid & Emery, 2006). Florez et al. (2006) also found that a variant
Transcription Factor 7 Like 2 (TCF7L2) gene was associated with an increased risk of diabetes mellitus.
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Koopman et al. (2016) claim that the increase of NCDs in developing countries is due to gene
characteristics of the population that do not favour affluent conditions and therefore puts them at high
risk of developing NCDs. Research in China found that women who had menopause at an early age or
shorter reproductive years were at higher risk of CVD than those who had menopause late (Yang et al.,
2017). According to Reid & Emery (2006), an ideal family history assessment would involve asking
about parents, aunts, uncles, siblings and grandparents from both maternal and paternal sides. Detailed
family history information can be combined with other personal information relating to behavioural and

biological risk factors to assess a person’s risk (Claassen et al., 2010).
Modifiable risk factors

Modifiable risk factors can be adjusted in many ways to reduce the risk of NCDs. Modifiable risk factors
to NCDs are further classified into behavioural factors, biological factors and societal factors — a
combination of socioeconomic, cultural and environmental factors (Puoane et al., 2008; Budreviciute et
al., 2020). According to WHO (2009), eight risk factors for NCDs: tobacco use, alcohol use, high blood
pressure, obesity, high cholesterol, high blood-glucose, low vegetable intake and physical inactivity are
responsible for 61% of cardiovascular deaths. Therefore, this research's scope focused on behavioural
and biological (also called metabolic) factors and their association with age, gender, educational level,

and marital status.
2.2.1 Behavioural risk factors

Most NCDs share common preventable risk factors, including behavioural factors such as tobacco use,
physical inactivity, harmful alcohol consumption, and an unhealthy diet (World Health Organization,
2017). These four preventable behaviours then lead to metabolic changes such as hypertension, obesity,
hyperglycemia and hyperlipidemia (World Health Organization, 2010b). However, the analysis of
dietary intakes such as fruit and vegetable consumption was not included in this mini-thesis as the

information was unavailable.
Tobacco use

Tobacco use was the second leading cause of death, responsible for 8.7% globally (World Health
Organization, 2009). In South Africa, tobacco smoking was attributed to 12.4% of all deaths in males

and 4.2% of females in 2000 (Groenewald et al., 2007). Estimates by Boachie, Rossouw and Ross,
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(2021) attributed 10.1% of all deaths of persons aged between 35 and 74 years to smoking in South
Africa in 2016. Smoking causes a variety of NCDs such as cancers (predominantly lung cancer),
cardiovascular diseases and respiratory diseases such as chronic obstructive pulmonary disease (COPD)
and diabetes (Priceless South Africa., 2017). Users of cigarettes, combustible and smokeless tobacco are
at a higher risk of cancer than non-tobacco users. In the United States of America, tobacco use accounts
for 16% of all cancer diagnoses (Andreotti et al., 2017). There is evidence that exposure to second-hand
tobacco smoke associated with living with smokers increases the risk of lung cancer by 20-30% (U.S.
Department of Health and Human Services, 2006). A significant portion of young people reported
exposure to secondhand smoking at home (30.4%) and in public places (46.3%) (Warren et al., 2006).
According to Reddy et al. (2015), ten percent of deaths attributed to tobacco are of non-smokers exposed
to environmental tobacco smoke. The majority of deaths in 2000 attributed to tobacco smoking in South
Africa were due to cardiovascular diseases followed by COPD and then lung cancers. Nearly half of

these deaths occur in persons aged 35 to 64 years (Groenewald et al., 2007).

Studies have shown that smoking prevalence varies significantly according to gender, race and
population group (Groenewald et al., 2007; Priceless South Africa., 2017). Reddy et al. (2015) reported
a 17.6% prevalence of tobacco smoking from the 2012 National Health and Nutrition Survey. In males
(29.2%), tobacco smoking was four times higher than females (7.3%). Western Cape (32.9%) had the
highest rate of tobacco smoking amongst all the provinces in South Africa. Northern Cape (31.2%) was
second, and Northwest province (12.7%) was the fowest. Tobacco smoking prevalence by gender in
Western Cape province were 39.6% in men and 26.8% in females (Reddy et al., 2015). According to
Reddy et al. (2015) prevalence of tobacco also significant differed by racial groups, highest among
coloureds (40.1%) and lowest among black Africans (15.1%). Reddy et al. (2015) suggest that variation
in tobacco smoking by provinces may be due to demographic and sociodemographic factors. The 2016
South Africa national survey reported that males were more likely to smoke than females (37% vs 8%),
and smoking rates were higher in urban areas than in rural areas (38.9% vs 31.0% for men). Smoking
prevalence in women also decreased with an increase in education level. (National Department of Health
(NDoH), Statistics South Africa (Stats SA) & ICF, 2019).

Although there are significant differences in smoking prevalence by gender (Reddy et al., 2013, 2015),

a global study on young people in regions including Africa showed that the gender difference in smoking
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prevalence was narrower among ages of 13 to 15 years (Warren et al., 2006). Warren et al. (2006),
suggest that this confirms a shifting in the prevalence of smoking by gender, which will impact the
burden of disease attributable to tobacco in future generations. Warren et al. (2006), also reported that
9.2% of young people in Africa were current smokers, showing that the young are exposed early to
smoking. In South Africa, Fagbamigbe et al. (2020) also reported that people started smoking at younger
ages, as young as nine years, increasing the risk of becoming a regular smoker. Vellios and Van Walbeek
(2016), found that living in an urban area and having a parent who smoked increased the chances of
initiating smoking while increases in the price of cigarettes (for males only) and better education
(including that of parents) discouraged initiation of regular smoking in South Africa. Reddy et al.(2013)
found lower reductions in smoking prevalence among girls and black learners than other groups.
Unchanged prevalence of smoking rates among young girls affects the smoking prevalence ratios of
boys and girls, which might be maintained into adult life which is witnessed already in other countries
(Reddy et al., 2013)

While there have been notable drops in smoking prevalence since the implementation of various control
measures, South Africa still has a high-number of smokers (Reddy et al., 2015). According to a report,
the average age-standardised smoking prevalence in Sub-Saharan Africa was 11.7% in 2019. South
Africa prevalence of smoking was 22.9%, Botswana 22.3%, Namibia 17.1% and Lesotho 21.7%
(Reitsma et al., 2021). The prevalence of smoking in the Western Cape remains high, 32.9% in 2012
and 34.8% in 2016 (Reddy et al., 2015; National Department of Health (NDoH), Statistics South Africa
(Stats SA) & ICF, 2019). The cost of smoking in South Africa through health expenditures was
equivalent to 1% of South Africa’s gross domestic product (GDP) in 2016 (Boachie, Rossouw & Ross,
2021). Boachie, Rossouw & Ross (2021) also argue that the expenses on healthcare cost society more
than thrice what the government collects in taxes. An increase in the price of cigarettes due to excise tax
caused people to quit smoking while others delayed becoming regular smokers. However, reducing
smoking through excise taxing cigarettes is hampered by an influx of illicit cigarettes that evade paying
tax (Vellios & Van Walbeek, 2016). Reddy et al. (2015), also theorise that excise taxes have a more
significant effect on citizens with less money to spend than wealthier ones. Tingum, Mukong & Mdege
(2020), encourage effective enforcement of non-pricing legislation and the pricing policy to reduce

tobacco use consumption.

There are considerable variations in reports on smoking prevalence among university staff from surveys

from different countries. In Nigeria, Agaba et al. (2017) reported a smoking prevalence of 2.9%, Ige,
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Owoaje & Adebiyi (2013) reported 1.9%, and Adejumo et al. (2020) reported 11.4%, all from different
universities in Nigeria. From Uganda, Amanyire et al. (2019) reported 13.5%, Okube & Omandi (2018)
in Kenya reported 2.7%, while Amin et al. (2014) from Saudi Arabia reported 26.6% prevalence of
smoking among university staff. In South Africa, Reddy and Naidoo (2018) reported that 88% of the
staff members at a tertiary institution in KwaZulu Natal province did not smoke. Other health surveys
on employees from various sectors in South Africa reported a smoking prevalence of 38% in employees
from multiple sectors (Kolbe-Alexander, Conradie & Lambert, 2013) and 19.8% among employees in
the financial industry (Hene et al., 2021). In the studies that reported smoking prevalence by gender,
men were significantly more likely to smoke than women. In some studies, no women reported smoking
(Amin et al., 2014; Okube & Omandi, 2018; Adejumo et al., 2020). None of the studies reviewed tested
association of smoking prevalence with age, education and marital status. The varying smoking
prevalences reported by the studies are due to difference in sociocultural factors within country and

geographical location
Physical inactivity

Physical inactivity is another leading behavioural risk factor for NCDs, responsible for 5.5% of
worldwide deaths. World Health Organization (WHO) recognises physical inactivity as the fourth
leading risk factor for death after high blood pressure, tobacco use and high blood glucose (World Health
Organization, 2009). Physical activity can be defined as any. skeletal muscle movement that uses more
energy than resting metabolic rate. Physical activity can be for occupational (work), sports or household
chores. Exercise is a form of physical activity is planned, repeated, and mainly done for development or
maintenance (Thivel et al., 2018). Physical activity can be characterized by frequency, intensity and
frequency (Thivel et al., 2018). According to Katzmarzyk et al. (2020), light physical activity is 1.5 to
less than three metabolic equivalent tasks (MET), moderate physical activity is between three and 6
MET, and vigorous physical activity is equal to greater than six MET. WHO recommends at least 150
minutes of moderate-intensity aerobic physical activity per week or vigorous exercise sustained for
75minutes per week for adults of 18-64 years old (World Health Organization, 2010a). Physical

inactivity will therefore refer to not meeting recommended physical activity.

While high-level physical activity is associated with decreased all-cause mortality (Katzmarzyk et al.,
2020), physical inactivity is associated with CVD and increased all-cause mortality (Kraus et al., 2019).

Several NCDs such as type 2 diabetes mellitus (T2DM), coronary artery disease, and strokes caused by
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lack of physical activity are sometimes called hypokinetic diseases (Botha et al., 2013). Globally
physical inactivity was estimated to have caused 7% of T2DM, 10% of breast cancer and colon cancer
and 9% of premature death in 2008 (Lee et al., 2012). In South Africa, physical inactivity in 2000 is
attributed to have caused 30% ischaemic heart disease, 27% colon cancer, 20% ischaemic stroke, 20%
T2DM and 17% of breast cancers (Joubert, Norman & Lambert, et al., 2007)

The prevalence of physical inactivity varies by several factors. Prevalence of physical inactivity was
higher in high-income countries (36.8%) than in low-income countries (16.2%) in 2016 due to
technological advancement, which make work less physically demanding and high use of private
vehicles for transportation in high-income countries (Guthold et al., 2018). In South Africa, physical
inactivity has also been caused by urbanization and the factors already mentioned for high-income
countries (Joubert, Norman & Lambert, et al., 2007). By gender, physical inactivity is generally higher
in women (31.7%) than men (23.4%) globally. According to Guthold et al. (2018), girls and women are
discouraged from engaging in physical activity due to culture, traditional roles, and lack of support
socially and in the community. Guthold et al. (2018) reported a physical inactivity prevalence of 21.4%
(24.8% in women vs 17.9% in men) in.Sub Saharan Africa. \WWomen in South Africa are at high risk of
NCDs due to chronic physical inactivity. Physical inactivity increases with age (Joubert, Norman,
Lambert, et al., 2007). Mabweazara et al. (2019) also found that physical activity varied by gender and
geographical location, with males and rural participants having higher physical activity than females and
urban areas, respectively. However, in their study, Malambo et al. (2016) found that urban participants
had higher physical activity than rural areas. Malambo et al. (2016) also found that physical activity
varied by level of education and marital status. In their study, participants in urban areas who only had
secondary level education were more likely to be physically active than those with tertiary schooling.
The authors suggest that it could be that those with better education would likely own a car, unlike the
less educated. The less educated are also likely to be employed in more physically demanding jobs than
the better educated (Malambo et al., 2016). Even though being married was not associated with physical
activity in their study, Malambo et al. (2016) highlighted different reports on the relationship between
marital status and physical activity. According to Malambo et al. (2016), most studies have reported less

physical activity in the married than the unmarried (for both genders).

Owen et al. (2010) found that prolonged sitting periods while watching television, during commuting,
or at workplaces had adverse health effects even when the individual is meeting recommended physical

activity. Tremblay et al. (2017) defined the activity mainly involving sitting or lying down and using
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minimum energy (lower than 1.5 MET) as sedentary behaviour. The definition of sedentary behaviours
excludes sleep (Katzmarzyk et al., 2020). Many studies have linked sedentary behaviours to ill-health,
especially to increased risk of NCDs (Jalayondeja et al., 2017; Barker et al., 2018; Katzmarzyk et al.,
2019). Barker et al. (2018) study found that sedentary behaviours such as watching television for more
than 58 minutes per day increased the risk of insulin resistance likelihood of bad eating habits such as
consumption of sweets and chocolates. According to Katzmarzyk et al. (2020), the effects of sedentary
behaviours are more severe in individuals who do not meet recommended physical activity than those
who do. Those who have high sedentary behaviours will require more physical activity to reduce the

health risk to the level of those who have less sedentary behaviours (Katzmarzyk et al., 2019).

The focus of researchers has now shifted to occupational sedentary behaviours with the appreciation that
working is part of adult life (Lin et al., 2015). Occupational sitting has been identified as an independent
risk factor of obesity (Choi et al., 2010). Jalayondeya et al. (2017), found that office workers were at
higher risk of having NCD than field workers due to-sedentary behaviours at work. According to Safi et
al. (2021), sedentary behaviours are increasing due to technology advancements, increased work
demands, and policies requiring workers to always sit at their desks. Fountaine, Piacentini and Liguori,
(2014) found that university employees spend most (75%) of the time at work seated. Workers who sit
for long hours were found to have worse health profiles such as insulin resistance, overweight/ obesity,

high waist circumference and increased systolic blood pressure (Leon-Latre et al., 2014)

Health surveys on university employees have reported a high prevalence of physical inactivity example,
Okube & Omandi (2018) reported a prevalence of 90.7% in Kenya, while Agaba et al. (2017) reported
77.8% in Nigeria. However, another study in Nigeria reported a lower prevalence of 27.4% (Ige, Owoaje
and Adebiyi, 2013). In South Africa, Reddy and Naidoo (2018) reported a 37.6% prevalence of physical
inactivity in university staff in KwaZulu Natal, while Kolbe-Alexander, Conradie and Lambert (2013)
and Hene et al. (2021) both reported a prevalence of 67% physical inactivity in South African employees
from different sectors. In Hene et al. (2021) study, women had a significantly higher prevalence of

physical inactivity than men.
Alcohol abuse

According to Griswold et al. (2018), alcohol use is the seventh leading risk factor for age-standardized

deaths globally. Health burden due to alcohol abuse is difficult to determine as effects of alcohol occur
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through three outcomes, intoxication, dependency and direct biochemical effects due to continued
consumption over a period of time. Effects of acute intoxication include an accident involving drunken
driving, injuries or poisoning. Biochemical effects involve the biological effects of alcohol on organs or
tissue (Griswold et al., 2018). Longitudinal studies demonstrated that continuous alcohol consumption
is an independent risk factor for stroke. The studies also proved that even light cumulative alcohol
consumption increases the risk of stroke (Duan et al., 2019). Their findings agreed with other studies
that there is no safe dose of alcohol intake (Griswold et al., 2018; Duan et al., 2019). Although single
alcohol consumption did not increase the risk of stroke when taken in small amounts, moderate and
heavy intake increased stroke risk (Duan et al., 2019). It is difficult to define the light and moderate
amounts. (Rehm et al. (2021) also point out that the maximum limit set for most low-risk drinking
guidelines are often too high. Jacobs and Steyn (2013) are against encouraging non-drinkers to drink
alcohol for health benefits as it can do more harm than good. However, they support spreading the
message to heavy alcohol drinkers so that they can moderate their drink for their health (Jacobs and
Steyn, 2013). According to Whitfield et al. (2013), taking to between two and four drinks per day of
alcohol lowers risk of death due to CVD. The authors suggest that this might be to alcohol’s effect on
known risk factors for CVD such as HDL-cholesterol, insuling resistance and coagulation (Whitfield et
al., 2013)

In South Africa, alcohol consumption caused about 7.1% of all deaths in 2000. A significant proportion
of deaths attributed to alcohol consumption are due to injuries and cardiovascular events. The burden
due to alcohol is topped by 39% interpersonal violence, 18.4% neuropyscharitic conditions and 14.3%
road traffic injuries. The risk of alcohol drinking is high among South Africans in formal and informal
employment (Burnhams et al., 2014). A 2008 survey revealed that the risk of drinking in men was
associated with the 20-54 age group, coloured group, while in women, it was associated with staying in
an urban area, being coloured, lower education and high income (Peltzer, Davids & Njuho, 2011).
Cigarette smoking was also found to increase the likelihood of alcohol drinking in men and excessive in
both men and women (Vellios & van Walbeek, 2018). In the Western Cape province, 44.8% were current

alcohol drinkers, 16.3% engaged in binge drinking, and 15% abused drank excessively,

Alcohol abuse leads to an increase in violent crimes, risky sexual behaviour, liver damage, malnutrition,
and increased risk of traffic accidents (Jacobs and Steyn, 2013). In addition, there is sufficient evidence
that alcohol use is associated with cancers such as oral cavity, liver, colon, oesophagus, breast and

pharynx (Parry, Patra & Rehm, 2011). According to evidence risk of cancer increases with an increase
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in alcohol consumption. Furthermore, alcohol consumption was also confirmed to be positively
associated with overall and central obesity in both men and women (Lourenco, Oliveira & Lopes, 2012).
In South Africa, alcohol consumption is more common among men than women. More men (28%) than
women (5%) engaged in risky alcohol drinking behaviour (National Department of Health (NDoH),
Statistics South Africa (Stats SA) & ICF, 2019).

Diet

Dietary risk factors associated with NCDs include excessive sodium intake, saturated fat, transfat and
overall high energy intake leading to obesity (World Health Organization, 2017) and low fruits and
vegetables. However, this project will not cover dietary intake in analysis, although several studies have
reported a low intake of fruits and vegetables among South Africans (Peltzer & Phaswana-Mafuya, 2012;
Okop et al., 2019; Vermeulen, 2020). A 2012 national health and nutrition survey in South Africa
reported that a quarter (25.6%) of the surveyed sample scored low on the consumption of fruit and
vegetables while only 29% achieved a high score (Shisana et al., 2013). Low consumption of fruits and
vegetables in South Africa is much worse in-poorer communities, as revealed by a cross-sectional study
involving two rural and urban communities that reported that only 37.8% consumed at least two portions
of fruits and vegetables daily (Okop et al., 2019). Another study also reported a low intake of fruits and
vegetables among the elderly in South Africa (Peltzer and Phaswana-Mafuya, 2012). The World Health
Organization (2003) recommends cansuming at least 400g of fruits and vegetables per day to reduce the
risk of NCDs. Studies have revealed that adequate,consumption of fruits and vegetables reduces the risk
of various NCDs, including CVD, as well as death in general (Boeing et al., 2012; Gonzalez et al., 2012;
Miedema et al., 2015; Aune et al., 2017; Miller et al., 2017). According to Yu, Malik & Hu (2018),
observed benefits of fruit and vegetable consumption may be due to phytochemicals and micronutrients
content. Miller et al. (2017) suggested that the benefits may also be due to antioxidants and polyphenols,
which lower blood pressure and prevent oxidation of lipids, among other things. To derive
comprehensive benefits from the multi-components that make up fruits and vegetables, a study by
Miedema et al. (2015) recommended eating whole foods rather than taking nutritional supplements. The
study also provided evidence that high consumption of fruits and vegetables during early adulthood is
beneficial to the heart later in life as it prevents events that cause CVDs (Miedema et al., 2015). Several
reasons have been given for low consumption of fruits and vegetables. Among the reasons were higher
costs (Temple & Steyn, 2011; Vermeulen, 2020), unavailability (Temple & Steyn, 2011), lack of

storage facilities (Deloitte Access Economics, 2016) and lack of knowledge about the benefits (Temple
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& Steyn, 2011; Peltzer & Phaswana-Mafuya, 2012; Deloitte Access Economics, 2016). Some studies
found certain unhealthy habits such as purchasing sugar-sweetened beverages (Okop et al., 2019) and
daily tobacco smoking (Peltzer & Phaswana-Mafuya, 2012) to be associated with low intake of fruits
and vegetables. The desire to meet energy needs forces people to opt for high-energy foods than fruit
and vegetables, which are low in energy but have more nutrients (Temple & Steyn, 2011). Even though
healthier foods, including fruits and vegetables, cost more, Temple & Steyn (2011) argue that it is
possible to reduce extra costs after carefully selecting foods if the person buying is well informed and

motivated.

2.2.2 Biological risk factors

Biological risk factors for non-communicable diseases include high blood pressure, overweight and
obesity, raised blood glucose and high total cholesterol (World Health Organization, 2010b;
Budreviciute et al., 2020).

High blood pressure

High blood pressure, also known as-hypertension, is a major risk for morbidity and mortality worldwide.
According to WHO 2004 statistics, hypertension was responsible for 12.8% of deaths globally (World
Health Organization, 2009). Hypertension was also a leading risk factor for the burden of diseases for
all ages globally in 2019, responsible for 9.3% disability-adjusted life years (GBD 2019 Risk Factors
Collaborators, 2020). The pathophysiology of high blood pressure is complex, involving the heart, blood
vessels and kidneys. Any malfunction of blood pressure regulation mechanisms results in increased
cardiac output and or increased resistance in blood vessels (Camm et al., 2018). Hypertension is
diagnosed when systolic blood pressure (SBP) is equal or is more than 140mmHg or diastolic blood
pressure (DBP) is equal or is more than 90mmHg (World Health Organization, 2013). Systolic blood
pressure (SBP) rises continuously throughout life with differences of between 20-30mmHg from early
childhood to late adulthood. Diastolic blood pressure (DBP) increases slightly with age, reaching a peak
at around 50years (Camm et al., 2018). Research has identified many risk factors for hypertension such
as overweight/ obesity, insufficient intake of fruits and vegetables, diabetis mellitus and physical
inactivity (Leung et al., 2019). Acute and chronic stress, high dietary salt intake and low birth weight

have also been identified as risk factors for hypertension (Camm et al., 2018). While a family history of
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hypertension might be an essential factor, researchers query the influence of genetics in the development
of hypertension. Mills, Stefanescu & He (2020), argue that there is no evidence of studies that use genetic
factors to explain the difference in hypertension prevalence between races and ethnic groups. Ibrahim
and Damasceno (2012) also agree that hypertension is more influenced by environmental and lifestyle

factors than genetic factors.

Blood pressure is classified based on the level of both SBP and DBP. Optimal BP is defined by SBP of
less than 120mmHg and DBP less than 80mmHg, while normal BP is defined by SBP of 120-129mmHg
or DBP of 80-84mmHg. SBP of 130-139mmHg or DBP 85-89mmHg defines high normal BP.
Hypertension is further graded into grade 1 (mildly elevated), grade 2 (moderately elevated) and grade
3 (severely elevated). Grade 1 hypertension is defined by SBP of 140-159 or DBP of 90-99 mmHg,
while grade 2 hypertension is defined by SBP of 160-179 or DBP of 100-109 mmHg. Grade 3
hypertension is when systolic, and diastolic BP exceed 180 and 110 mmHg, respectively. Normal and

high normal BP ranges are also known as prehypertension (Williams et al., 2018).

The prevalence of raised blood pressure- has significantly decreased in high-income countries whilst
rising in low and middle-income countries (LMICs) (Mills et al., 2016). According to Zhou et al. (2017),
although difficult to explain, the decrease in hypertension prevalence in high income can be attributed
to changes in risk factors and scientific advancements in detecting and treating elevated blood. In
contrast, the increasing prevalence of hypertension in LMICs such as Sub-Saharan Africa can be due to
inadequate fruit and vegetable intake, high dietary salt intake; poor childhood nutrition, low physical
activity and rising prevalence of overweight and obesity (Zhou et al., 2017). In addition, the ageing
population and unhealthy lifestyles due to urbanization are also drivers of hypertension (Mills et al.,
2016). Mills et al. (2016) study also observed that hypertension in LMICs affects mainly the middle-
aged group while the elderly (over 60years) are primarily the affected in high-income countries. Disease
burden in middle-aged groups has a bearing on the economic effects of hypertension as the middle age

group consists of the economically most productive population.

According to Camm et al. (2018), several studies have shown that the relationship between blood
pressure level and cardiovascular events is continuous and independent of other risk factors. For blood
pressure in the range of SBP 110-170mmHg and DBP 70-105, a 5mmHg increase in diastolic BP is
associated with an increase in the risk of coronary disease of 20% and stroke 35% (Jackson et al., 2005).

In South Africa, Norman et al. (2007) claim that 50% of stroke, 42% of ischaemic heart disease, 72%
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hypertensive disease, and 22% of other cardiovascular diseases in adults were attributable to SBP levels
115mmHg or more. The authors argued that adverse events, even at low blood pressure outside the
definition of hypertension, showed a need to intervene through medical treatment to lower blood
pressure (Norman et al., 2007). However, Norman et al. (2007) suggestions were disapproved by Diallo
et al. (2021) study, which concluded that the weak relationship between SBP and mortality in South
Africa did not justify population-level lowering of SBP to below 140mmHg. Their study also found that
the most significant benefits were when the target SBP was 150mmHg (Diallo et al., 2021).

According to Chobanian et al. (2004), prehypertension (SBP 120-139/ DBP 80-89mmHg) term was
added to identify persons at high risk of developing hypertension if no lifestyle changes are not
implemented. The categorization would alert clinicians to offer health education to implement lifestyle
changes to delay progression to hypertension (Chobanian et al., 2004). Studies have shown that
prehypertension is associated with an increased risk of hypertension and cardiovascular events than
optimal blood pressure (Egan and Stevens-Fabry, 2015; Yancu et al., 2018). According to Yancu et al.
(2018) African Americans (blacks) with-prehypertension were likely to experience more cardiovascular
disease complications than Caucasians (whites) with prehypertension therefore early diagnosis and
interventions are important especially in Africa. A 20mmHg increase in SBP doubles the risk of
cardiovascular mortality (Armas Rojas et al., 2021). In South Africa, the prevalence of prehypertension
by province ranged between 32.4% and 46.1% in 2012. In the Western Cape province prevalence of
prehypertension was 40.2% (Shisana et al., 2013). Inh 2016, 33.9% of women and 31.6% of men were
classified as having prehypertension in the 2016 demographic survey (National Department of Health
(NDoH), Statistics South Africa (Stats SA) & ICF, 2019). Studies on university staff around Africa and
Asia have reported varying prevalence for prehypertension. A health survey in South Africa, KwaZulu
Natal, reported a 56% prevalence of prehypertension in university staff (Reddy & Naidoo, 2018). Okube
and Omandi (2018) in Kenya reported a 60.8% prevalence of prehypertension on catholic university
staff. Janakiraman et al. (2020) reported a prevalence of 39.4% of prehypertension among employees at
an Ethiopian university. A study on Malaysian university staff reported a 36.7% prevalence of
prehypertension (Bo et al., 2018), while in India, Rathi et al. (2018) reported a 20% prevalence. Studies
have emphasized the importance of prevention measures through health education and behaviour change

communication for prehypertensive individuals.

While the number of people with hypertension is rising, hypertension awareness, treatment and control

in LMICs countries remains lower than in high-income countries. Hypertension awareness in high
18

http://etd.uwc.ac.za/



income countries was 67.0% vs 37.9% in low and middle income countries, treatment (58.6% vs 29.0%)
and control (28.4% vs 7.7%) (Mills et al., 2016). In South Africa, more than half (58%) of hypertensive
study participants were unaware of their hypertension, 33% were taking medication, and only 18% had
control of their hypertension. Women and those who reported not adding salt to food at the table were
more likely to be aware of their hypertension (Ware et al., 2018). Ibrahim and Damasceno (2012) also
reported higher hypertension awareness in women than men. In South Africa, hypertension awareness
was 51% in women vs 26% in men (Ibrahim & Damasceno, 2012). In Western Cape province, 13.3%
of men and 22.1% of women who were on treatment for hypertension had blood pressure under control
(National Department of Health (NDoH), Statistics South Africa (Stats SA) & ICF, 2019). According to
WHO (2013), high blood pressure is often undiagnosed in the early stages due to a lack of symptoms.

If not controlled, hypertension can cause stroke, heart failure and or renal failure (Sheps et al., 1997).

South Africa has one of the highest prevalences of hypertension in Sub-Saharan Africa. In a study on
hypertension, South African sites at 41.6-54.1% had.the highest prevalence of hypertension compared
to other locations in other countries such as Nairobi, Kenya 25.6% and Navrongo, Ghana 24.5%
(Gomez-Olivé et al., 2018). The prevalence of hypertension has nearly doubled between 1998 and 2016,
from 25% to 46% in women and from 23% to 44% among men. The difference between the prevalence
of self-reported hypertension and prevalence after taking BP readings confirms that a significant portion
of South Africans is unaware of their conditions (National Department of Health (NDoH), Statistics
South Africa (Stats SA) & ICF, 2019). Kandala et al. (2013) study observed a geographical variation in
the prevalence of hypertension in South Africa. The authors suggested it could be due to underlying

social and environmental factors within provinces that influence individual risk levels.

There is evidence of studies linking elevated blood pressure in childhood to adulthood hypertension. An
increase in childhood hypertension will increase the prevalence of hypertension in adults; therefore,
measures should be taken to reduce high blood pressure and its risk factors in children and adolescents.
A review of 51 studies in Africa revealed that the prevalence of high blood pressure in children ranged
from 0.2-24.8% (Noubiap et al., 2017). The study also revealed that childhood high blood pressure was
significantly associated with increased BMI. The prevalence of hypertension in obese children was six
times higher than children who had normal BMI (Noubiap et al., 2017). A study on rural children in
South Africa found that high blood pressure was 0.4% boys and 0.2% in girls aged 7-13years (Goon et
al., 2013). A longitudinal study on urban children in South Africa followed subjects from birth in 1990

till they were 18years old. The study found that a third to about half of children who had high blood
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pressure sometime during the follow-up period had hypertension at the age of 18years. The authors
blamed the rise in childhood hypertension the consumption of food high in calories, fats and salt (Kagura
etal., 2015)

Western Cape province was amongst the areas with the highest prevalence of hypertension in South
Africa. In the 2016 demographic survey, the region recorded the highest hypertension prevalence among
men (58.7%) by the province in South Africa, while the prevalence among women was 51.6% (National
Department of Health (NDoH), Statistics South Africa (Stats SA) & ICF, 2019). Significant increases in
mean SBP and DBP for Western Cape province were reported between 2012 and 2016 surveys. In the
2012 survey, the mean recorded were 131.79mmHg SBP and 71.2mmHg DPB (Shisana et al., 2013)
while the 2016 demographic survey reported 134.1mmHg SBP and 85.1mmHg DBP (Shisana et al.,
2013; National Department of Health (NDoH), Statistics South Africa (Stats SA) and ICF, 2019). The
rise in mean SBP and DBP could be due to uncontrolled and undiagnosed hypertension and the rising
prevalence of hypertension. The average prevalence of hypertension reported in 2012 was 9.4%, while
in 2016, the average was 55.2% (Shisana et al., 2013; National Department of Health (NDoH), Statistics
South Africa (Stats SA) and ICF, 2019) Only 22.1% of women and 13.3% of men who had hypertension
had it under control in 2016. Overall, 29.8% of the people in Western Cape province had mildly elevated
hypertension, 9.9% had moderately, and 6% had severely elevated hypertension (National Department
of Health (NDoH), Statistics South Africa (Stats SA) & ICF, 2019).

Health surveys on employees in South Africa and other studies on university staff in Africa have reported
varying prevalence levels of hypertension. Kolbe-alexander, Conradie & Lambert (2013) study on South
African employees from 68 worksites found that one-third of employees had hypertension. The authors
also found that mean SBP in males was significantly higher than that of females. Joseph-shehu and
Ncama (2018) study on university staff in Nigeria reported a prevalence of 33.9%. In their study,
hypertension was associated with age, gender, marital status, monthly income, the highest level of
education. Married employees were more likely to have hypertension, while women and the highly
educated participants were less at risk of having hypertension (Joseph-shehu & Ncama, 2018). Okube
& Omandi (2018) study on Kenyan university employees reported hypertension prevalence higher than
the national prevalence (33.2% vs 23.8%). However, the prevalence of severe hypertension was lower
than the national prevalence (1.3% vs 8%) (Okube & Omandi, 2018).
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Overweight and Obesity

Overweight and obesity (mainly defined by BMI >25kg/m?) are ranked fifth among risk factors for death,
responsible for 4.8% of deaths worldwide 2002 (World Health Organization, 2009). Several studies have
demonstrated health risks associated with excess weight and fat accumulation (Ehrampoush, Arasteh
and Homayounfar, 2017). Obesity has two forms, global and central obesity (Liu et al., 2018). Although
BMI is the commonly used indices to define obesity, there are others in use, such as waist circumference
(WC), waist-hip ratio (WHR) and waist-to-height ratio (WtHR) (World Health Organization, 2011).
While BMI is the only one used to assess global obesity, the others (WC, WHR, WtHR) are used to
determine central obesity (Liu et al., 2018). These indices are used to assess the risk of NCDs. Elevated
BMI was one of the top five risk factors in terms of death and disability-adjusted life years (DALYS) in
2016 (Stanaway et al., 2018).

In South Africa, elevated BMI causes a significant burden of disease. In 2000, high BMI was attributed
to have contributed to 87% of T2DM, 68% of hypertensive disease, 61% of endometrial cancers and
45% of ischaemic stroke (Joubert, Norman, Bradshaw, et al.,-.2007). Joubert, Norman & Bradshaw, et
al. (2007) ranked elevated BMI as the fifth risk factor in South Africa based on death and DALYs. The
proportion of T2DM, cardiovascular conditions and some cancers attributed to overweight and obesity
in South Africa in 2000 were higher than the global estimate, especially in women. The fraction of
attributable disease due to overweight and obesity-were higher in women than men due to the high

prevalence of obesity in South African women.

Jaacks et al. (2019) described a pattern of changes in prevalence and subpopulation mostly affected by
obesity through epidermiological observation of countries that first experienced obesity and termed the
trend - obesity transition. According to Jaacks et al. (2019), the first countries to experience obesity have
gone through a distinct pattern of predictable stages based on information analysed. Obesity transition
has three steps. According to Jaacks et al. (2019), South Africa entered the obesity transition in 1975
with several high-income countries. Stage 1 is characterized by a rise in obesity prevalence to 5-20%
in women. There will be higher obesity prevalence in women than men and adults than children.
Prevalence of obesity in Stage 1 is also positively associated with socioeconomic status and education.
That is, the prevalence of obesity is higher in those of higher socioeconomic status and the educated. By

2016 all other countries had entered the obesity transition except for Vietnam (Jaacks et al., 2019).
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South Africa entered stage 2 of the transition in 2016 together with countries such as Mexico, Brazil and
Russia and many others. Stage 2 is characterized by significant increases in the prevalence of obesity
among adults and small increases among children. There is also a reduction in gap obesity prevalence
by gender and socioeconomic status. While obesity prevalence may rise to 25-40% in women, in men,
it may reach 20%, and in children, it will be close to 10% during stage 2. It is confirmed in South Africa
that between 2008 and 2012, the prevalence of obesity in men rose by more considerable proportions
than in women. Most middle-income countries are at stage 2 of the transition with varying gaps of

obesity between gender and different socioeconomic status. (Jaacks et al., 2019).

The third stage is characterized by a reduction in obesity prevalence between gender and a reversal of
positive association with socioeconomic status. The prevalence of obesity will be higher in groups,
regions or subpopulations of lower socioeconomic status and lower education. United States of America,
Italy, Spain, France, Germany and the United Kingdom entered the third stage by 2016 (Jaacks et al.,
2019). According to observation, no country has eversucceeded in reducing obesity. The authors suggest
that reductions in the prevalence of ‘obesity have to begin-with-lowering obesity prevalence in children

and adolescents who will grow into adulthood free of obesity (Jaacks et al., 2019).

In South Africa, the burden of obesity is growing unabated. In the Southern African Development
Community (SADC) region, South Africa has one of the highest prevalences of overweight and obesity.
According to Gona et al. (2021), South Africa and Swaziland had the highest prevalence of obesity and
overweight in children (2-19yrs) among all SADC countries. Obesity in childhood and adolescence is
associated with a higher risk of obesity in adulthood (Simmonds et al., 2016). According to (Puoane,
Hughes and Bradley, 2005), contributors to obesity in South Africa include environmental, cultural
beliefs, and socioeconomical factors. Globalization has changed the food environment in urban areas.
People are forced to shift from a healthy traditional diet to a western diet due to unavailability of
traditional food and an almost ubiquitous availability of westernized food stuffs. Urbanization has
increased exposure of people to food that is high in salt, unhealthy fats, processed and refined
carbohydrates. Cultural beliefs influence women to accept and desire a huge body because of societaly
views that associate it with happiness, wealthy and ability of husband in taking care of family. Lack of
education, poverty, and unsafe neighborhoods discourage engaging in outdoor physical activities
(Puoane, Hughes and Bradley, 2005). The female gender, being married (Goetjes et al., 2021), tertiary
education and socioeconomic status (Wagner et al., 2018) are positively associated with increased BMI

in South Africa.
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In a 2012 national survey, Shisana et al. (2013) reported that women in South Africa were significantly
more overweight and obese than men (24.8% and 39.2% vs 20.1% and 10.2%). In the Western Cape
province mean BMI for men (25.0 kg/m?2) was lower than that of women (28.5 kg/m?). The prevalence
of obesity in women (37.9%) was more than double that of men (16.1%) in Western Cape province. In
Western Cape, 48.9% of men had normal BMI, and 26.9% were overweight. Among women, 34.1% had
normal BMI, while 24.5% were overweight (Shisana et al., 2013). Obesity defined by other indices WC
and WHR were also reported in the survey. In Western Cape province mean WC for men was 84.6cm,
29.8% had WC >94cm, and 12.8% had WC >102cm. Women's mean WC was 89.0cm, 68.8% had WC
> 80cm, and 50.4% had WC > 88cm. Mean WHR was 0.88 for men and 0.87 for women in Western
Cape province. Fifty-one percent (51.5%) of women had high WHR while 8.2% of men had abnormal
WHR. Obesity indices varied by gender, age, location (urban vs rural), province and race (Shisana et al.,
2013).

Many health surveys on university staff around Africareported a prevalence of obesity above the average
for the country in which the university is-located (Table 2.1). For example, Agaba et al. (2017) reported
26.7% obesity prevalence among university staff in Nigeria, while another study in Nigeria by Adejumo
et al. (2020) reported obesity prevalence of 31.4% among university staff at a different university. Both
studies reported a prevalence of obesity higher than the average 8.9% for Nigeria (Obesity Rates By
Country 2021, no date). Amanyire et al. (2019) reported an obesity prevalence of 28% among university
staff against a national average of 5.3% for Uganda. In Kenya, where the national average is 7.1%,
Okube & Omandi (2018) reported an obesity prevalence of 36.3% among university staff. The few study
examples show that university employees might be at greater risk of obesity than the general population
due to their occupation or lifestyles. A few studies reported variations of obesity prevalence by gender,
age, education level and marital status of university employees. Agaba et al. (2017) reported significant
difference of prevalence of obesity by gender (males 10.6% vs females 50.0). Prevalence of obesity was
also slightly higher in the married (27.0%) than those not married (25.6%) university staff (Agaba et al.,
2017). Amanyire et al. (2019) reported a higher prevalence of obesity among younger staff members
<40years (42.0%) than in those who were over forty years old. The prevalence of obesity among
university staff also varied by education. Staff members without a masters degree were less likely to be
obese than those with a masters degree (19.5% vs 37.8%) (Amanyire et al., 2019). In South Africa,
Reddy & Naidoo (2018) reported an obesity prevalence of 26.6%, similar to the national average of 26.0
reported in the 2016 national demographic survey. The prevalence of obesity varies significantly
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between and within countries depending on socioeconomic factors that influence lifestyle or modify risk
(Jaacks et al., 2019).

Dyslipidemia

Dyslipidemia refers to presence of abnormal levels of any of the components of lipids such as
cholesterol, lipoprotein, triglycerides and phospholipids (cut off value are defined in section 3.4.3)
(Onyiriuka, Iduoriyekemwen & Sadoh, 2021). Dyslipidemia increases the risk of atherosclerotic
cardiovascular diseases. (Talpur et al., 2020; Onyiriuka, Iduoriyekemwen & Sadoh, 2021). It can affect
all ages — the elderly and the young (Wakabayashi & Daimon, 2019). According to Vodnala, Rubenfire
& Brook (2012) causes of dyslipidemia are grouped into primary and secondary causes. Primary causes
of dyslipidemia are due to inherited gene mutations that result in excessive production or failure to
remove triglycerides and cholesterol. The secondary causes are due to unhealthy lifestyles such as
excessive alcohol intake, smoking, or some medical conditions such as uncontrolled diabetes (\Vodnala,
Rubenfire & Brook, 2012; Yanai &Yoshida, 2021). Dyslipidemia also occurs together with other risk
factors for CVD such as obesity, hypertension and diabetes (Wakabayashi & Daimon, 2019). While
many researchers have cautioned on dietary cholesterol intake, linking it to increased risk of CVD, new
evidence now disapproves the link (Soliman, 2018). According to Soliman (2018), recent evidence
shows that animal sources of cholesterol should be avoided because they contain unhealthy fats which

are shown to result in increased levels of LDL-cholesterol, leading-to increased risk of CVD.

High serum cholesterol and low-density lipoprotein cholesterol (LDL-cholesterol) were identified as
independent risk factors of ischemic stroke in women. All abnormal lipid components were also
independently associated with an increased risk of coronary heart disease regardless of gender (Tohidi
etal., 2013). The ratio of lipid components such as trigycerirdes to HDL-cholesterol or LDL-cholesterol
to HDL-cholesterol are used as predictors for CDV events (Wakabayashi & Daimon, 2019). High
cholesterol was the sixth risk factor of death, responsible for 4.5% of deaths globally (World Health
Organization, 2009). In a study by Peters et al. (2016), the risk of coronary heart disease increased by
20% in women and by 24% in men with every 1-mmol/L increase in total cholesterol. According to
WHO (2010), a quarter of adults in low-income countries have raised total cholesterol in their blood.
High LDL cholesterol levels and low levels of high-density lipoprotein cholesterol (HDL-cholesterol)
were independently associated with coronary atherosclerosis (Pletcher et al., 2010). The prevalence of

dyslipidemia is rising in developing countries. Khine & Marais (2016) revealed high prevalence levels
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of dyslipidemia among the black South African population. The authors suggested that antiretroviral
treatment could be one of the contributing factors to the high prevalence of dyslipidemia in South Africa.
Other studies have also found high CVD levels in patients on antiretroviral treatment (Yuyun et al.,
2020). According to Agongo et al. (2019) high prevalence of dyslipidemia in urban areas is linked to
physical inactivity, westernized diet and sedentary occupation. The authors also state that lipid profiles

vary by ethinicity (Agongo et al., 2019)

In South Africa, the Western Cape province recorded the highest mean serum cholesterol and LDL-
cholesterol values in the 2012 national survey. All recorded means values of lipid parameters for Western
Cape province were above the national averages. Serum cholesterol in the region was 4.6mmao/l against
a national average of 4.22mmol/l, while LDL-cholesterol was 2.75mmol/l vs 2.44mmol/l national
average. Mean triglyceride was 1.55mmao/l in the province vs 1.44 average nationally. The mean of HDL
cholesterol was 1.31mmol/l in the region, and the national average was at 1.22mmol/l. Within the
province, 37% (34.8males vs 39.3% females) had.abnormally high cholesterol, 44% (49% in males and
38.8% in female) had abnormal low HDL-cholesterol, 37.9% (32% in men and 43.6% in women) had
high LDL-cholesterol, and 28% (32.5% in-men vs 20.5% in women) had abnormally high triglyceride
levels (Shisana et al., 2013).

Very few studies have reported dyslipidemia in university employees in Africa. Agaba et al. (2017)
reported a dyslipidaemia prevalence of 51.8% among university employees in Nigeria. (Amin et al.
(2014) reported a prevalence of 36.6% high cholesterol; 36.1% high triglycerides, 36.8% low HDL-
cholesterol and 36.8% high LDL- cholesterol among university staff in Saudi Arabia. In South Africa,
Reddy & Naidoo (2018) reported a prevalence of 40% high cholesterol and 48% high triglycerides at a
university in KwaZulu Natal. There was variation in cut off points used in the studies, especially on

serum cholesterol which varied from 5.0mmol/l to 6.2mmol/I.
High blood glucose and diabetes mellitus

High blood glucose is another important risk factor, third-leading global mortality risk and is responsible
for 5.8% of deaths (World Health Organization, 2009). High blood glucose can result from a lack of
insulin (diabetes mellitus type 1) or body cells failing to respond to insulin stimulation (diabetes mellitus
type 2). Complications of high blood glucose over long periods include CVDs, nerve damage, Kidney

damage and loss of eyesight due to retinopathy. Globally, diabetes mellitus affects 9.3% of the world’s
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population between the age of 20-79years and is expected to rise to 10.2% by 2030. Among those who
30years and above, diabetes is estimated to have caused 10% of stroke, 12% of renal disease and 14%
ischaemia heard disease as well as being responsible for 4.3% of all death in South Africa in 2000
(Norman et al., 2007). The prevalence of diabetes mellitus is higher in high-income countries (8.6-
13.3%) than in low-income countries (2.8-6.7%). However, low-income countries have the highest
proportion (66.8%) of undiagnosed diabetes worldwide due to limited access to healthcare services
(International Diabetes Federation, 2019). The South African Demographic and Health Survey
(SADHS) report for Western Cape province was 11.2%, while the national average was 9.5% in women
(Shisana et al., 2013). Shisana et al. (2013) reported that diabetes varies with age and sex. The South
Africa demographic survey of 2016 reported that diabetes prevalence was higher in women with no
formal education than in women with other education categories (includes even those who did not
complete primary education). A study on university staff with a mean age of 44+ 10years in Nigeria
reported prevalence of diabetes increased with age while diabetes prevalence was 6.9% in males and
9.7% in females (Agaba et al., 2017)
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Table 0.1:Summary of health surveys on university staff across the globe and South African employees from other sectors
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o c S o e) 2 2 o o 2
COUNTRY |5 |3% |5 3% |8% |2 |3 £ |8 £ 8 %
COUNTRY GPD PER CAPITAL 2687.5 | 843.6 | 252243 | 640.5| 57342 9955.2 1336.9 | 1605.6
YEAR OF STUDY 2014 | 2017 2012 2018 | 2017 2008 | N/S 2016 2018 2017 | N/S 2016-19
Economic sector UNIV | UNIV UNIV UNIV-"|-UNIV- | MIXED. | UNIV UNV UNIV UNIV CcoLL FIN
SAMPLE 883 156 691 381 75 2867 525 349 140 301 65 36074
MEAN AGE /YEARS 44 42 24-63 33.5 39.7 35.9 37.4 38.5 41.7 20-60 <40 38.1
SMOKING % 2.9 135 26.6 12 38 1.9 11.4 2.7 19.8
ALCOHOL % 24 14.1 0% 63 51 61.1
LOW FRUIT & VEGETABLES 94.6 86 71 96 89.3
PHYSICAL INACTIVITY % 778 | 613 73 37 67 27.4 90.7 77.4
OBESITY % 26.7 28 30.7 13.1 26.6 31.4 36.3 16
COUNTRY AVERAGE OBESITY* | 8.9 5.3 354 45 26.0 26.0 8.9 15.6 8.9 7.1 26.0
OVERWEIGHT % 33 2% h 37.3 62** 80** 475 21.9 66.8
ABNORMAL WC % 336 78.1 37.4
ABNORMAL WtHR % 51.9
ABNORMAL WHR % 58.5 15.4
HYPERTENSION % 48.5 71 22.1 13.9 215 20.3 32.9 33.2 7.7 20.3
PREHYPERTENSION 39.4 56 >30 47.1 60.8 20
DYSLIPIDEMIA % 51.8
HIGH CHOL % 36.6 40 41 15.5 21.1
HIGH TRIG% 36.1 48 10.6
LOW HDL CHOL % 36.8 16
HIGH LDL CHOL % 36.8 16.1
DIABETES MELLITUS % 8 16 21.5 4.5 13 11 12 0 9.2 19.9
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2.2.3 Clustering of Risk factors for NCDs

A study by Phaswana-Mafuya et al. (2013) confirmed that behavioural risk factors NCDs do not exist
in isolation but are linked to others. Risk factors for NCDs tend to cluster, whereby an individual will
have more than one risk factor. Having multiple risk factors increases the risk of developing NCDs
(Phaswana-Mafuya et al., 2013). A study involving three sites in South Africa found that 65% of
participants had two or more risk factors per individual. The number of risk factors also significantly
differed between the sexes (Wagner et al., 2021). In India, a study on tertiary hospital employees found
a high prevalence of overweight and obesity among participants, which the researchers suggested was
due to a large portion of the employees being administrative staff who had a sedentary lifestyle (Sharma
et al., 2012). South African employees in the financial sector were found to have a high burden of risk
factors. Fifty percent (49.6%) of the employees had three to four risk factors, while 19.3% had at least
five risk factors for NCDs (Hene et al.,~2021). Other studies have also found that clustering of risk
factors for NCDs was prevalent among employees (Ketkar et al., 2015; Agaba et al., 2017). According
to Peters et al. (2018) a combined effect happens when risk factors co-exist in an individual. A single
risk factor might not pose much risk when it is alone, but it might have the most significant health
threat in the presence of other risk factors. Some of the factors that affect the risk of having
cardiovascular disease are blood pressure, total cholesterol, smoking and overweight (Peters et al.,
2018). Norman et al. (2007) therefare recommended that CVD:prevention strategies should assess a
combination of risk factors — absolute risk based approach, for them to be effective in reducing the
burden of CVD.

2.3. CVD risk and assessment

South Africa has a high and increasing burden of NCDs and their risk factors (National Department of

Health (NDoH), Statistics South Africa (Stats SA) & ICF, 2019; Wagner et al., 2021). According to

the World Health Organisation, most deaths due to NCDs are caused by cardiovascular diseases (World

Health Organization, 2018). Therefore, risk factors for CVD events are also high. Gaziano et al. (2013)
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estimated high 10-year risk of CVD (>20% on FRSLAB CVD risk algorithm) using 1998 surveillance
data to be 18% in the South African population using non-laboratory-based method. Peer et al. (2014)
study in Cape town involving 1025 black African found that 13% of men and 6.1% of women were at
a high 10-year risk of CVD events. Nyirenda (2021) estimated an average 28% high 10-year CVD risk
in HIV-positive and HIV-negative study participant. In the study average 10-year, CVD risk was
significantly higher in men than in women. Hene et al. (2021) found that 10.2% and 4.8% of employees

in the financial sector had an intermediate and high risk of CVD, respectively.

Most guidelines used in CVD prevention recommend use of absolute risk approaches as they are more
cost effective than the individual risk based approach because they prioritise treatment to those at high
risk of CVD while avoiding uncessary treatment of those at low risk (Doust et al., 2012). A research
by Black et al., (2021) showed that cardiovascular risk can be reduced significantly by informing
patients their risk scores after assessment and then educating them on lifestyles changes to improve the
score. CVD risk assessment algorithms are based-on the absolute risk approach as they make use of

combined risk factors to determine the ultimate-risk.

However, according to Wagner et al. (2021), the level of CVD risk varies according to the algorithm
used and agreement between algorithms is low. Furthermore, most algorithms used to determine ten
year CVD risk were developed based on data from developed countries and may not be as accurate for
use in developing countries. Therefare, there is a need to validate and calibrate before use in Africa to
avoid unnecessary costs or misdiagnosis (Boateng et al., 2018; Wagner et al., 2021). Gaziano et al.
(2013) compared six laboratory-based CVD risk algorithms to a non-laboratory based risk score. The
study included three versions of Framingham risk score, SCORE LOW, SCORE HIGH and CUORE
function algorithms. The study found high correlations between the non-laboratory based risk score
and laboratory-based scores and recommended using the non-laboratory based algorithms in settings
where there are no laboratory facilities. Gaziano et al. (2013) assessment of the non-laboratory and
laboratory-based algorithms was based on agreement on CVD risk greater than 20% (high) on the
FRSLAB algorithm. FRSLAB algorithm agreement with the non-laboratory method was between 89.8-
93.9% (Gaziano et al., 2013). Gaziano et al. (2013) did not compare the laboratory-based scores against
each other. There are many revisions of the risk score algorithms, and many other risk scores now have
both laboratory and non-laboratory based methods to estimate CVD risk. A previous version of WHO-
CVD (WHO/ISH) was not included in Gaziano et al. (2013) study. According to Wagner et al. (2021),

the WHO-CVD risk algorithm was recently updated in late 2019. However, very few published studies
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have compared these different algorithms in the African population. A study by Wagner et al. (2021)
confirmed other researchers’ findings that the Framingham algorithms overestimated CVD risk while
the WHO CVD risk algorithm identified lesser individuals at higher risk of CVD than the Framingham
algorithms. Boateng et al. (2018) also found discrepancies in CVD risk assessment between FRSLAB
and FRSNLAB and PCE algorithms. The differences could be arising from that Boateng et al. (2018)
assess the agreement of CVD algorithm in predicted levels from low, intermediate and high-risk score
while Gaziano et al. (2013) focused on the high-risk group only. This study will include a comparison
of the latest WHO-CVD algorithm with the FRSLAB algorithm.

2.4. Conclusion

Lack of evidence-based information on NCDs and their risk factors within specific population
subgroups prevents action needed to address the burden of NCDs in that population. In addition, low
agreement and discrepancy between CVD risk algorithms affect policy and intervention to avoid the
common deadly condition. This study aims to provide insight into the health risks of the university
employees, which is crucial for effective advocacy, planning, implementation and evaluation of
targeted health programs. The study is also valuable for growing evidence on the performance and

comparison of CVD risk assessment algorithms in Africa.
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CHAPTER THREE

METHODOLOGY

3.1. Introduction

This chapter will present the research methods used for the study. Research methods are the various
planned scientific ways by which a researcher collects samples and or data and analyses it to understand
a topic or subject under study better. These include theoretical procedures, experiments and statistical
approaches (Gounder, 2012). This chapter will therefore explain how the data was collected, including
all the procedures followed. The first section will discuss the study design, study area and setting.
Thereafter, sampling procedures, data collection process and research analysis approach followed in
this research will be presented. Measurement instruments such as questionnaire and anthropometric
measurement, namely weight, height, waist circumference (WC), and Body Mass Index (BMI), will
also be discussed. The validity, reliability, trustworthiness and generalizability of the study will be

included in this section. The last section deals with ethical issues.
3.2. Study design

The study was based on secondary analyses of underutilized data from a campus health project
conducted in 2011, which generated data through descriptive cross-sectional research. The research
mainly focused on determining the prevalence of different NCDs risk factors in administrative staff at
the University of the Western Cape, South Africa and allowed exploration of multiple risk factors

(exposures) and diseases to be investigated simultaneously.

3.3. Population and Sampling

3.3.1 Description of the study population and sampling method

The study population consisted of all (men and women) administrative staff (office workers) working
in six faculty offices, student administration, human resources and the finance department at the UWC
campus in Bellville South. Administrative staff from the faculty of dentistry were excluded due to

logistical reasons as they were located at another site off-campus. Academic staff were excluded from
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the study due to logistical constraints of finding them compared to administrative staff who are mostly

in their offices.
3.3.2 Sampling strategy

Due to a manageable number of the target population (n=150), all administrative staff were considered
for the study and therefore approached and invited to participate. No sampling method was applied in

selecting participants. All staff members who consented to take part in the study were included.
3.3.3 Sample size

The sample size was calculated using EPlinfo™ version 7.2.4.0, whereby the standard error was set at
0.05 whilst the confidence interval was set at 95%, and the total population size was taken as 150.
Assuming a population variance of different risk factors between 5% and 75% based on South Africa
national demographic surveys, a sample size of 108 was the highest number obtained (at 50% expected
frequency) (National Department of Health-(NDoH), Statistics South Africa (Stats SA) & ICF, 2019).
However, no sampling was done as all administrative staff members who gave consent were included

in the study.

3.4. Data collection

3.4.1 Data collection procedures

Individual appointments were made with each participant at a time that suited them, during which all
the measurements were done. All interviews were conducted in English, the official language of the

university.
3.4.2 Socio-economic, demographic, and health status data

Information on age, smoking history, exercise patterns, alcohol intake and family history of lifestyle
diseases were obtained by interview, using a questionnaire. The questionnaire was developed and
tested in a pilot study on administrative staff not included in the main study. All questionnaires were
checked for completeness in the field. Questionnaires used for female (Appendix 1) and male

(Appendix 2) staff are provided.
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3.4.3 Biochemical indicators

A qualified phlebotomist nursing sister drew a 10ml blood sample from the ante-cubital vein using
sterile SST (serum separating tube) Il Advance vacutainer® tubes and needles. Blood was centrifuged
and serum stored at -20°C until analysis. Analysis was done for total cholesterol, triglycerides, low-
density lipoproteins (LDL) and high-density lipoproteins (HDL) and markers of glycaemia (HbA1c)
using standardized laboratory methodology. Dyslipidemia was diagnosed when a participant has at
least one high lipid profile parameter with the cut-offs: total cholesterol > 5.0mmol/l, triglycerides
>1.7mmol/l, LDL-cholesterol >3.0mmol/l or HDL-cholesterol <1.2mmol/l (Shisana et al., 2013) (also

same as according to laboratory reference ranges).
3.4.4 Anthropometric measurements

Height was measured to the nearest, 0.1 cm without shoes, using a stand-alone stadiometer. Weight
was determined to the nearest 0,05 kg, using a calibrated electronic load cell digital scale (A&D
precision scale, Capacity 136Kg x 50g). Trained and standardized fieldworkers did weight and height
measurements. Scales were calibrated twice a day. An average for both weight and height was used in
further calculations after performing measurements twice for each participant. Body mass index (BMI)
was calculated for each participant using the formula weight (kg) divided by height squared (m?). Cut
off points were used to interpret BMI . whereby less than 18.5 was considered underweight, 18.5 -24.9
as normal weight, 25-.0 - 29.9 as pre-obese or overweight and greater or equal to 30 as obese. Obesity
is further classified as class | for BMI of 30.00-34.99kg/m?, class Il when BMI is 35.00-39.99kg/m?
and class 111 when BMI is greater than or equal to 40 (World Health Organization, 2000).

Waist circumference (WC) and hip circumference was measured to the nearest 0.1cm using a
measuring tape. Two WC and hip circumference measurements were done on every participant, and
an average was calculated and used in further data analysis. Waist-hip ratio (WHR) to assess
abdominal fat and visceral obesity was calculated by dividing the average of two WC readings by the
average of two hip circumference readings. A waist circumference of >94cm for males and >80cm for
females defined increased risk for metabolic complication while >102cm for males and >88cm for
females defined substantially increased risk for metabolic complication. Waist-hip ratios of >90 and
>0.85 were used as cut off values to define substantially increased risk of metabolic complications in

males and females, respectively (World Health Organization, 2011).

33

http://etd.uwc.ac.za/



Waist to height ratio (WtHR) was also calculated for each participant by dividing average WC by the
average height measured. A cut-off point of > 0.5 was used to define increased risk for metabolic

complications in both men and women (Baioumi, 2019).

Blood pressure (BP) was measured on the right arm while the participant was sitting, using Omron
Digital Blood Pressure Monitor UA-767PC (Saitama, Japan). Two readings 5 minutes apart were taken.
A third measurement was taken if the systolic BP differed by more than six mmHg and the diastolic
value differed by more than 4 mm Hg for two measurements. An average of accepted two readings
was used in the analysis for both systolic and diastolic blood pressure. A participant was classified as
having high blood pressure if he/she was taking medication for hypertension or if his/her systolic blood
pressure was 140mm/Hg or above or diastolic blood pressure was 90mmHg or above at the time of
data collection for the survey (World Health Organization, 2013).

BP was classified according to the European society of cardiology and the European society of
hypertension. The classification is the same as that used in-the 2016 South Africa demographic and
health survey report. Optimal BP is defined by systolic BP of less than 120mmHg and diastolic BP less
than 80mmHg, while normal BP is defined by systolic BP of 120-129mmHg or diastolic BP of 80-
84mmHg. High normal BP is defined by systolic of 130-139mmHg or diastolic BP 85-89mmHg. BP
readings in normal and high normal ranges are also known as prehypertension. Hypertension is further
graded into grade 1 (mildly elevated), grade 2 (moderately elevated) and grade 3 (severely elevated).
Grade 1 hypertension is defined by systolic 140-159 or diastolic BP 90-99 mmHg, while grade 2
hypertension is defined by systolic 160-179 or diastolic 100-109 mmHg. Grade 3 hypertension is when
systolic and diastolic BP exceed 180 and 110 mmHg, respectively (Williams et al., 2018). Participant
BP classification was done using the average of two accepted results. In cases where second readings
were not available, only single readings were used. If a participant's BP reading fell into different

grades based on systolic and diastolic reading, the higher of the two grades was assigned.

3.4.5 Cardiovascular disease risk prediction models

All campus health study participants above 40 years (minimum age requirement for CVD risk
assessment) with complete biomedical data, without diabetes, heart problem or history of clinical CVD,

were included in the CVD risk prediction assessment. Ten-year risk of CVDs was estimated using six
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different algorithms, namely, Framingham laboratory-based risk score (FRSLAB) (Klug et al., 2018),
Framingham non-laboratory-based risk score (FRSNLAB) (Gaziano et al., 2008), Pooled Cohort
Equations (PCE) algorithms for African Americans (ASCVD Risk Estimator +, no date), SCORE-high
risk charts (SCORE-HIGH), SCORE-low risk charts (SCORE-LOW) (SCORE Risk Charts, no date)
and the WHO-CVD (The WHO CVD Risk Chart Working Group, 2019). Diabetic patients were
excluded from CVD risk assessments because the other models did not include diabetes mellitus status

in their prediction equations, except Framingham non-laboratory and WHO-CVD models.
3.55.1 Framingham laboratory-based risk score (FRSLAB)

Cornfield and Truett first developed the scoring method in 1967 though it has evolved many times
(Boateng et al., 2018). The current FRSLAB algorithm incorporates age, gender, smoking status,
systolic blood pressure, total cholesterol, HDL-cholesterol, and whether the person is taking
antihypertensive treatment. An excel spreadsheet developed by D’Agostino et al. (2008) available on

https://framinghamheartstudy.org/files/2017/08/gencardio-lipids.xIs was used.

3.5.5.2 Framingham non-laboratory-based risk score (FRSNLAB)

It is a modified version of the Framingham laboratory-based risk score in which total cholesterol is
replaced by body mass index in the equation to determine CVD risk. Thus, non-laboratory scoring is
more suited and applicable in rural areas where total cholesterol measurement is costly and not readily
available (Boateng et al., 2018). An excel spreadsheet developed by D’Agostino et al. (2008) also

available on https://framinghamheartstudy.org/files/2017/08/gencardio bmi.xls, was used.

3.55.3 Pooled Cohort Equations (PCE) algorithms for African Americans

PCE algorithm provides CVD risk estimates specific to gender and race in African Americans and

Whites aged between 40 and 70. The equations are based on age, smoking status, systolic blood

pressure, antihypertensive treatment status, diabetes status, total cholesterol and HDL- cholesterol

levels (Goff et al., 2014). An excel spreadsheet available at

http://static.heart.org/ahamah/risk/Omnibus_Risk Estimator.xIs was used to determine CVD risk for
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participants. All participants were considered African Americans since no questions about race were
asked or captured in the campus health survey data. PCE formula also requires the parameters to be in
acceptable ranges. For example, one participant was excluded from CVD risk estimation because of
total cholesterol below 3.36mmol/l (130mg/dl).

3554 SCORE LOW and SCORE HIGH algorithms

The algorithms are based on analysed data sets from European countries to derive equations for CVD
risk prediction. SCORE- LOW algorithm is from data of countries with low risk of CVD, while
SCORE-HIGH algorithm is from countries known to have a high-risk population. The algorithms are
based on equations that consider age, gender, smoking status, systolic blood pressure and total
cholesterol levels. The charts used to derive CVD risk score for participants in the study are available

on https://www.escardio.org/static-file/Escardio/Subspecialty/EACPR/Documents/score-charts.pdf

3555 WHO CVD Risk Chart Working Group (WHO-CVD) Algorithm

WHO developed the CVD risk prediction charts and the International Society of Hypertension for
countries within WHO epidemiological sub-regions and the latest updates are of 2019 (The WHO CVD
Risk Chart Working Group, 2019). The charts take into consideration: age, gender, smoking status,
systolic blood pressure, total cholesterol levels as well diabetic status of the person to calculate the risk
of CVD. For this study, the chart applicable to South Africa is for Southern Sub-Saharan Africa on
page 5 of WHO cardiovascular disease risk laboratory-based charts
https://www.thelancet.com/cms/10.1016/S2214-109X(19)30318-3/attachment/0bb4f97c-d682-49b9-
9d58-a16b58c87155/mmc2.pdf

3.55.6 Cardiovascular risk stratification

The absolute cardiovascular risk score for each prediction model was stratified into three levels: low,
intermediate and high cardiovascular risk. Cut off values were adopted after consulting various articles
as done by others (Selvarajah et al., 2014; Ghorpade et al., 2015; Boateng et al., 2018; Santos Sales &
Casotti, 2019; Babatunde et al., 2020). Cut off values used for each model in this study are shown in

the table below.
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Table 0.1: Cut off values for stratification levels used in each prediction model

Level Threshold CVD risk prediction algorithm
<1% SCORE-LOW, SCORE-HIGH
Low
<10% WHO-CVD, FRSLAB, FRSNLAB, PCE
. 1-4% SCORE-LOW, SCORE-HIGH
Intermediate
10-19.9% WHO-CVD, FRSLAB, FRSNLAB, PCE
. >5% SCORE-LOW, SCORE-HIGH
High
>20% WHO-CVD , FRSLAB, FRSNLAB, PCE

3.5. Data analysis

Data were analyzed using SPSS® software version 25. Univariate analysis was performed, and
parametric data were presented as means and standard deviation (SD). Normal cut-off reference values
were used to interpret the levels for each of the biochemical indicators. By default all reported statistics
are based on computations using only the available data (non missing cases), thereby eliminating

missing cases in our report.

Categorical data were presented as frequencies, proportions and cross-tabulations. Association
between various categorical variables were tested using the fisher’s exact test (due to cases where the
number of variables is less than 5). Mann Whitney U test (data was assumed not normally distributed)
was used to compare differences of continuous variables. A value of p <0.05 was considered to be

statistically significant.

CVD predictions for each model are presented as proportions for each stratification level (low,
intermediate, high). In addition, other prediction models were assessed for agreement with

Framingham laboratory-based algorithm using Kappa statistics whereby agreement was rated as poor
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(< 0.0), slight (0.01-0.20), fair (0.21-.40), moderate (0.41-0.60), substantial (0.61-0.80) or almost
perfect (0.81-0.99) (Viera & Garrett, 2005).

3.6. Data management

Data was stored in Excel on a password protected electronic storage device accessible by the principal
investigator of the Campus Health survey. The student was only granted access to an anonymized data
set for the selected variables described in the research proposal. The student had no access to personal
details and could not link any data set to a specific respondent. The student similarly stored data on a
password protected electronic storage device for the duration of data analyses. Thereafter the dataset
used by the student was deleted. Similarly, the Principal Investigator will destroy data from the primary

study after completing data analysis and writing up or publishing this research.
3.6.1 The role of the student researcher

The student researcher performed all statistical analyses related to the secondary data analyses.

3.7. Validity and Reliability

Threats to internal validity include instrument issues (questionnaire, measurement tools, laboratory
machines), order bias and research bias (Mohajan, 2017). To assure internal validity, the following

were applied:
3.7.1 Preventing selection bias

Extending an invitation to all the population subjects helped avoid selection bias, and no incentive was
offered for participation. Although the researchers tried to prevent selection bias, there were limitations
in the efforts as participation in the research depended on volunteerism. Participants decided
themselves on whether to be part of the study or not. The researchers, therefore, had low control over
the sample. According to Walters (2021), volunteerism results in selection bias because of differences
between those who choose to volunteer and non-volunteers. Therefore the volunteer sample rarely
represents the population (Gabor, 2007). Gabor (2007) suggests that it might be essential to compare
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those who volunteer and those who do not, but this was not possible in our study due to various

constraints.
3.7.2 Minimizing measurement bias

The interview questionnaire was developed and tested in a pilot study on a similar sample of staff who
were not included in the main study. Trained and standardized fieldworkers did the weight and height
measurements. Scales were calibrated twice a day. For blood pressure, an average was used from the

two readings obtained during measurements.

The laboratory where biochemical indicators were analyzed is a quality accredited (South African
National Accreditation System) laboratory. Therefore, the whole system was subjected to periodic
rigorous quality checks, thus ensuring the validity of the biological risk factors measurements done in

the laboratory.
3.7.3 Researchers knowledge of the environment
Knowledge of environmental events of the researcher also helped in assuring internal validity.

External validity can only be guaranteed for the described populations under investigation. Other

research may be needed in other settings.to allow generalization to a different population group.

Threats to the reliability of the study include participant error, participant bias, and researcher error
and researcher bias. To ensure reliability, face-to-face interviews were conducted in a conducive
private office environment to ensure the participants' comfort. Timing of interviews was also crucial,
and time conducive to the participant was considered the best time (participants scheduled
appointments suited to their schedule). During the interview, the order of the questions was maintained
for all participants. A maximum number of interviews per day per interviewer was planned as per the
estimated duration of an interview during the pilot testing. Results of other assessments such as

biochemical tests were unknown to fieldworkers and eliminated researcher bias.
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3.8. Ethical Consideration

The Campus Health project received ethics approval from the Senate Research and Ethics committee
(reference 11/5/37). The proposal for this study was submitted to the Humanities and Social Sciences
Research Ethics Committee of the University of the Western Cape for approval and ethics clearance
(Appendix 3; reference HS20/2/16). Permission to use the secondary data from the Campus Health

project was granted by the principal researcher, the supervisor in this thesis project (Appendix 4).

The student had only access to anonymized data in Microsoft Excel. Sound clinical practice principles

were applied by the student in the storage of all data.
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CHAPTER FOUR

RESULTS

4.1. Introduction

This chapter presents findings from secondary analysis of underutilized data from a campus health
project conducted in 2011. The chapter starts with the basic characteristics of participants and their
general health conditions. Then, continuous variables are presented with mean, median, standard
deviation and interquartile range. Next, a comparison of variables for men and women were performed
using an appropriate non-parametric test while proportions were used for ordinal variables, and
association with gender, age, educational level and marital status were tested using the fisher’s exact
test. CVD risk was also calculated using information from the survey for eligible participants using
different algorithms. Finally, results of stratified €VD risk are presented, and comparisons of
agreement of other prediction algorithms were made with Framingham laboratory-based algorithm.

Results are presented under the following subsections:

4.2 Demographic characteristics of participants
4.3 Self-reported family history of NCDs and previously diagnosed health conditions among
participants

4.4 Analysis of risk factors for NCDs among participants
4.4.1 Smoking and Alcohol consumption
4.4.2 Physical activity and Sedentary Behaviours
4.4.3 Overweight and Obesity
4.4.4 Waist Circumference
4.4.5 Waist to height ratio
4.4.6 Hypertension
4.4.7 Diabetes

4.4.8 Dyslipidemia
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4.4.9 Waist- Hip Circumference
4.4.10 Clustering of risk factors to NCDs
4.5 Risk of cardiovascular disease among participants
4.5.1 Risk of CVD in participants by gender
4.5.2 Comparison of CVD risk in participants predicted by different algorithms

4.6 Conclusion

4.2. Demographic characteristics of participants

A total of seventy-eight administrative staff voluntarily took part in the campus health survey.
Participants consisted of more women (62.8%) than men (37.2%). The majority of sampled staff
members had completed tertiary education (67.9%) and were married (70.1%). More than half (55.1%)
of the participants were above forty years old (Table 4.1), and the mean age of all staff surveyed was
40.7 £ 10.3 years (Table 4.2). There was no significant difference between the mean age of men and
women, although the ages of men were more scattered around the mean with a wider standard deviation
than that of women (Table 4.2). Only two staff members (2.6%) ' surveyed were not of South African
nationality. There was no sex difference in educational characteristics of surveyed staff members in

terms of attaining matric or tertiary education.

Table 0.1: Socio-demographic characteristics of study participants

Socio-demographic aspects Categories (n) %
Male (29)37.2
Sex
Female (49) 62.8
<40 years (35) 44.9
Age
> 40 years (43) 55.1
No Matric (4)5.1
Education Matric (21) 26.9
Tertiary (53) 67.9
Married (54) 70.1
Marital status Co-habiting (3)3.9
Single (20) 2.6
42

http://etd.uwc.ac.za/



Table 0.2: Distribution of selected continuous variables among study participants by gender

Man Whitney U
Variable Category n Mean SD Median IQR test of mean men
VS women
Total 78 40.65 10.33 42 18
Age (years) Men 29 41 11.78 42 22 0.91
Women 49 40.45 9.75 43 17
Total 78 30.03 6.67 28.82 7.15
BMI Men 29 28.83 3.96 28.04 4.95 0.47
Women 49 30.74 7.8 30.21 9.12
Total 70 5.18 0.91 5.15 1.4
Cholesterol Men 27 5.08 1.08 5 17 0.45
(mmol/L)
Women 43 5.25 0.8 5.2 1.4
Total 69 5.4 0.74 5.2 0.4
HBA1c (%) Men 27 5.47 0.99 5.2 0.3 0.61
Women 42 5.36 0.53 5.3 0.5
_ _ Total 70 1.37 0.78 1.1 1
Triglyceride Men 27 1.52 0.71 1.2 11 0.04*
(mmol/L)
Women 43 1.28 0.81 1 1
HDL- Total 70 1.4 0.43 ik 0.5
cholesterol Men 27 1.17 0.23 1.2 0.3 0.001*
(mmol/L) Women 43 1.54 0.46 15 0.7
LDL- Total 70 Blis 0.87 3b 1.2
cholesterol Men 27 3.21 0.97 3.1 1.2 0.80
(mmol/L) Women 43 ) 0.81 3 1.2
Total 78 96.08 14.85 95.95 18.1
WC (cm) Men 29 98.6 1016 98.25 13.5 0.19
Women 49 94.59 16.79 95 27.5
Hip Total 78 110.73 13.33 109.9 13.15
Circumferen Men 29 107.18 7.37 108.05 9.8 0.16
ce (cm) Women 49 112.83 15.53 110 17.28
. Total 77 131.58 16.75 128.5 19.5
Systolic  BP Men 29 134.9 19.15 1285 | 22.75 0.52
(mmHg)
Women 48 129.58 14.98 128.75 | 18.25
o Total 77 83.94 11.7 84 13
Diastolic  BP Men 29 86.28 10.32 87.5 14.75 0.11
(mmHg)
Women 48 82.52 12.35 83 12
Total 78 0.58 0.88 0.58 0.12
WtHR Men 29 0.56 0.55 0.56 0.9 0.00*
Women 49 0.59 0.1 0.59 0.15

Note. * p <0 .05
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4.3. Self-reported family history of NCDs and previously diagnosed health

conditions among participants

The most frequently self-reported family history of NCDs was a history of hypertension (55.1%)
followed by diabetes (34.6%). The top three self-reported previously diagnosed medical conditions
among participants were hypertension (26.9%), overweight (26.9%), and high cholesterol (23.1%).
Conversely, the least self-reported NCDs among participants were diabetes (5%), heart disease (2%)
and cancer (1%) (Table 4.3).

Table 0.3: Rate of self-reported personal and parents history of NCDs in study participants

Hepeniee Eiony b (YD Participants (n) % Parents (n)%
Diabetes (4)5.1 (27) 34.6
Heart Disease (2) 2.6 (21) 26.9
High Cholesterol (18) 231 (20) 25.6
Hypertension (21) 26.9 (43) 55.1
Cancer (1)12.3 (20) 25.6
Overweight (21) 26.9 (14) 17.9
Stroke Not asked (16) 20.5

4.4. Analysis of risk factors for NCDs among participants.

4.4.1 Smoking and alcohol consumption

Thirty percent (30.7%) of the participants smoked tobacco, including occasional smokers (4%), who
smoked less than one cigarette a day. The prevalence of tobacco smoking was higher among men
(37.9%) than women (26.5%) (Table 4.4), even though the difference was not statistically significant
at alpha 0.05. More than half (53.1%) of women had never smoked, while a fifth had quit smoking. In
our study, tobacco smoking was not associated with gender, age, education, or participants' marital

status.

The majority (65.4%) of administrative staff members reported that they sometimes take alcohol.
Prevalence of tobacco smoking and alcohol consumption were not influenced by gender, age,

education level or marital status of participant (Table 4.5)
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Table 0.4: Prevalence of ever smoking tobacco among study participants

Status Total (n) % Men (n) % Women (n) %
Current smoker (21) 26.9 (10) 34.5 (11) 22.4
Occasional smoker (3)3.8 (1)3.4 (2)4.1
Quit smoking (18) 23.1 (8) 27.6 (10) 20.4
Never smoked (36) 46.2 (10) 34.5 (26) 53.1

Table 0.5: Prevalence of modifiable behavioural risk factors and their association with gender, age,
education and marital status of study participants.

Tobacco | Alcohol . Sedentary behaviour (TV viewing)
Variable Category VE] smoking | consumption AR
n)% inactivity(n)% | <lhr o >3hrs
(n) (n)% (n)% y(n) ()% 1-3hrs (n)% ()%
All Al 8 (24) (51) (34) (11) (53) (13)
Participants 30.7 65.4 43.6 143 68.8 16.9
Male (29) (11) (19) (12) (1) (24) (4)
372 | 379 655 41.4 3.4 82.8 138
(49) (13) (32) (22) (10) (29) (9)
Sex Female 62.8 | 26.5 X 44.9 28.8 60.4 18.8
Fisher's 0.32 1.00 0.82 0.07
exact
(35) (12) (25) (17) (4) (20) (10)
<
sdOyears | 4o | 343 71.4 48.6 11.8 58.8 29.4
(43) (12) (26) (17) (7) (33) (3)
Age >40Years | ooq | 279 60.5 39.5 16.3 76.7 7.0
Fisher's 0.63 0.35 0.49 0.04
exact
. (4) (3) (3) (2) (2) (2)
NoMatric | o | 750 75.0 50.0 0 50.0 50.0
Matric (21) (8) (13) 9) (5) (12) (4)
Education completed | 26.9 38.1 61.9 42.9 23.8 57.1 19.0
Tertiary (53) (23) (35) (23) (6) (39) (7)
completed | 67.9 | 24.6 66.0 43.4 115 75.0 135
Fisher's 0.06 0.92 1.00 0.18
exact
. (54 (18) (32) (23) 8) (41) 4)
Married | 251 | 334 59.3 47.6 15.1 77.4 75
Living (3) (1) (2) (2) 0 (1) (2)
Marital together | 3.9 | 33.3 66.7 66.7 333 66.7
status Single (20) (5) (17) (8) (3) (10) (7)
g 260 | 25.0 85.0 40.0 15.0 50.0 35.6
Fisher's 0.81 0.10 0.76 0.01
exact
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4.4.2 Physical inactivity and sedentary lifestyle

About forty-four percent (43.6%) of the participants did not do any physical exercises, and the majority
(85.7%) engaged in sedentary behaviour characterized by sitting and watching television for at least
an hour. There was no association between physical inactivity and gender, age, education level or
marital status. Sedentary behaviour (watching TV) was associated with the age and marital status of

the participant but not with gender and education level. (Table 4.5)
4.4.3 Overweight and obesity

Only 10% of men and 20% of women were of normal BMI. More than half (51%) of the women
participants were obese, while 55% of men were overweight (pre-obese) (Table 4.6). Men's mean BMI
(28.8 kg/m?) was lower than women's (30.7 kg/m?). There was no significant difference between the
mean BMI of men and women, even though they fall in different BMI classification categories; men's
mean BMI is in the pre-obese while that of women is-in the obese class | category. Obesity was
associated with gender (p=0.04). Women were significantly more overweight/obese than men. There
was no association of BMI with age, level of education and marital status, at an alpha of 0.05 (Table
4.7).
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Table 0.6: Percentage of BMI categories among participants by sex, age, education and marital status

http://etd.uwc.ac.za/

Category BMI class
Variable Normal Pre-obese Class | Class Il | Class Il
(n)% (n)% (n) % (n)% (n)%
All participants All (13) 16.7 (30) 38.5 (21) 26.9 (6)7.7 (8) 10.3
Male (3)10.3 (16) 55.2 (8) 27.6 (2) 6.9 0
Sex Female (10) 20.4 (14) 28.6 (13) 26.5 (4) 8.2 (8)16.3
Fisher's exact 0.04
<40 years (6)17.1 (16) 45.7 (8) 22.9 (1) 2.9 (4)11.4
Age >40 Years (7)16.3 (14) 32.6 (13) 30.2 (5)11.6 (4)9.3
Fisher's exact 0.54
No Matric 0 (2) 50.0 0 0 (2) 50.0
Matric
completed (7)33.3 (9)42.9 (4)19.0 (1)4.8 0
Education Tertiary
completed (6)11.3 (19) 35.8 (17) 32.1 (5)9.4 (6)11.3
Fisher's exact 0.06
Married (8)14.8 (19)-35.2 (17)31.5 (3)5.6 (7)13.0
. Living together (1)33.3 (1)33.3 0 (1)33.3 0
Marital status -
Single (4)20.0 (10) 50.0 (3)125.0 (2)10.0 (1)5.0
Fisher's exact 0.36
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Table 0.7: Prevalence of biological risk factors among study participants and their association with sex,

age, education and marital status.

Variable Category High Abnormal | T2DM | Raised Raised High BP Low Dsylipidemia | High High Abnormal
BMI WtHR (n)% TC | LDL<chol | (n)% HDL- (n)% WC | WHR (n)%
(n) % (n)% (n)% (n)% chol TRIG
(n)% (n)%
Total (all) | All (65) (67) (5) (40) (41) (32) (19) (58) 21 | (57) (44)
83.3 85.9 7.2 57.1 58.6 416 27.1 82.9 300 | 73.1 56.4
Sex Male (26) (27) (3) (14) (15) (13) (10) (22) (10) (21) (17)
89.7 93.1 111 | 519 55.6 44.8 37.0 81.5 37.0 | 72.4 58.6
Female (39) (40) 2) (26) (26) (19) 9) (36) (11) | (36) (27)
79.6 81.6 4.8 60.5 60.5 39.6 20.9 83.7 256 | 73.5 55.1
Ef:cirs 0.35 0.20 037 | 0.62 0.80 0.81 0.17 1.00 042 | 1.00 0.82
Age <40 years (29) (29) (1) (13) (14) (12) (10) (22) (6) (23) (15)
82.9 82.9 3.4 46.4 50.0 353 35.7 78.6 214 | 657 42.9
>40 Years (36) (38) (4) 27) 27) (20) 9) (36) (15) | (34) (29)
83.7 88.4 100 | 643 64.3 46.5 21.4 85.7 357 | 79.1 67.4
Z'Xs:cetrs 1.00 0.53 039 | 0.15 0.32 0.36 0.27 0.52 029 | 021 0.04
Education | No Matric (4) (4) (1) (2) (2) (3) 0 (3) (2) (4) (3)
100 100 333 | 667 66.7 75.0 100 66.7 | 100 75.0
Matric (14) (16) (1) (10) (9) (6) (5) (15) (4) (12) (11)
completed 66.7 76.2 53 50.0 45.0 28.6 25.0 75.0 200 | 57.1 52.4
Tertiar
comied | @7 || @) @860 @) () @)  |@s) | @) | (o)
88.7 88.7 6.4 59.6 63.8 44.2 29.8 85.1 319 | 77.4 56.6
Fisher's
exact 0.06 0.34 022 | 083 0.31 0.19 0.72 0.52 021 | 012 0.73
Marital married (46) (47) 4) (29) (32) (26) (13) (44) (16) | (43) (34)
status 85.2 87.0 813 592 65,3 41,1 26.5 89.8 32.7 | 79.6 63.0
cohabiting (2) (2) 0 (2) (1) 0 (2) (3) (1) (1) (1)
66.7 66.7 66.7 33.3 66.7 100 33.1 | 333 33.3
single (16) (17) (1) (8) (7) (6) (3) (10) (3) (12) (8)
80.0 85.0 5.9 47.1 41.2 31.6 17.6 58.8 176 | 60.0 40.0
Z::cir > 0.43 0.54 1.00 | 0.68 0.15 0.18 0.19 0.02 048 | 0.06 0.15

4.4.4 Waist circumference (WC)

Mean WC among men of 98.6cm is above the cut of for men WC of 94cm. Thus, the mean WC for

men is in the range of abnormal increased metabolic complications. The mean of female participants

was 94.6cm and is above the cut for high abnormal (substantially increased metabolic complications)

WC of >88cm. Women's waist circumference was more scattered from mean and median than men as

they had wider standards deviation and interquartile range, respectively (Table 4.2 and Figure 4.1).
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While there was no association of abnormal WC with age, education and marital status, there was an
association with gender at an alpha of 0.05 (p <0.001) (Table 4.8). In addition, the proportion of women
with high abnormal WC was significantly higher than that of men. Over two thirds (69.4%) of women
had abnormally high WC compared to 27.6% of men (Table 4.8).

Table 0.8: Percentage of participants who exceed cut off for abnormal and high abnormal waist
circumference by sex, age, education and marital status.

Variable Category Waist Circumference
Abnormal (n)% High Abnormal (n)%

Total (all) All participants (15) 19.2 (42) 53.8

Sex Male (13) 44.8 (8) 27.6
Female (2) 4.1 (34) 69.4
Fisher's exact <0.001

Age <40 years (8) 22.9 (15) 42.9
>40 Years (7) 16.3 (27) 62.8
Fisher's exact 0.23

Education No Matric 0 (4) 100
Matric completed (3)14.3 (9) 42.9
Tertiary completed (12) 22.6 (29) 54.7
Fisher's exact 0.22

Marital status | Married (10) 18.5 (33)61.1
Living together 0 (1)33.1
Single (5) 25.0 (7)35.0
Fisher's exact 0.12
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waist circumferance by age for male and female participants

140

130 +

120 + ®

110 +

100 +

90 +

| Waist circumferance in cm |

80 T+

70 +

20 25 30 35 40 45 50 55 60 65 70
Age in years

| e female ° male  eeceeeces Linear (female) Linear (male) |

Figure 0.1: Waist circumference by age for male and female participants

4.4.5 Waist to height ratio (WtHR)

The difference between the mean WtHR of men and women was statistically significant at an alpha of
0.05 (Table 4.2). Abnormal WtHR of 0.5 or more was found in 93.1% of men and 81.6% of women.
WtHR was not associated with gender, age, education level or marital status of participant (Table 4.7)

446 Hypertension

A quarter (26.9%) of surveyed administrative staff reported being previously diagnosed with high
blood pressure (Table 4.3). Following blood pressure measurements, 41.6% of the participants were
hypertensive (Table 4.7). Two-thirds of participants had normal (optimal and prehypertension)
readings at the time of taking BP measurements. The normal BP group also includes participants
(7.8%) taking medication to control blood pressure and had normal readings at the time of assessment.
They constituted 28.5% of the self-reported staff members who self-reported hypertension.
Prehypertension was recorded in 44.2% of participants who were not previously diagnosed of having
hypertension. The difference between those classified as having hypertension and those previously
diagnosed with hypertension (self-reported personal history) shows that some participants were
unaware that they were hypertensive. Seventeen percent of men (17.2%) and 15.1% of women had
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undiagnosed hypertension and were not on treatment. The youngest person among those newly
diagnosed with hypertension was twenty-two years old. Prevalence of hypertension was higher in men
(44.8%) than in women (39.6%) and among those more than 40years (46.5%) than in the less than
40yrs (35.3%) age group. However, in this study, hypertension was not associated with gender, age,

education level, or participants' marital status (Table 4.7).

The mean SBP and DBP of men (134.9 and 86.3 mmHg) were higher than those of women (129.6 and
82.5mmHg), although the difference was not statistically significant at alpha 0.05 (Table 4.2). The
mean blood pressure of participants classified as not having hypertension was in the prehypertension
category according to SBP but in the optimal range of DBP (Table 4.9). Undiagnosed hypertension
participants’ mean SBP and DBP were higher than those on treatment (self-reported previously
diagnosed BP) (Table 4.8). A quarter of participants (24.7%) had mildly elevated hypertension, while
5.2% had moderate and 3.9% had severe hypertension (Table 4.10).

Table 0.9: Mean of administrative staff grouped according to history of blood hypertension.

Status of Participant (n) % Mean SBP £ | Mean DBP +SD

SD(mmHg) | (mmHg)
Normal BP (<140 and <90mmHg & no history of BP (45) 58.4 122.07+9.82 | 77.72+ 8.57
Undiagnosed hypertension (not on treatment) (11) 143 145.83 +13.01 | 93.58+8.45
Self reported previous diagnosed ( on treatment for (21)27.3 144.45 +£16.85 | 92.13 £10.75
hypertension)

Table 0.10: BP categories among administrative staff by gender.

BP category All (n)% Men (n) % Women (n)%
Optimal (<120/ <80mmHg) (13)16.9 (4)13.8 (9)18.8
Prehypertension (120-139 / 80-89mmHg) (38)49.4 (13)44.8 (25)52.1
Grade 1, mildly elevated (19) 24.7 (8)27.6 (11)22.9
Grade 2, moderately elevated (4)5.2 (3)10.3 (1)2.1
Grade 3, severely elevated (3)3.9 (1)3.4 (2)4.2

4.4.7 Diabetes

The prevalence of diabetes in the participants was 7.2% (11.1% in men and 4.8 % in women) based
on self-reported history of T2DM and glycated haemoglobin results. Most (4/5) of the diabetic
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participants already knew their condition. Prevalence of diabetes had no association with gender, age,

education level and marital status (Table 4.7)
4.4.8 Dyslipidemia

The mean cholesterol of men (5.08mmol/l) was lower than the mean cholesterol of women
(5.25mmo/l). The mean LDL cholesterol of men (3.21mmol/lI) was higher than the mean LDL
cholesterol of women (3.12mmol/l). However, the difference between mean cholesterol and LDL-
cholesterol of men and women were not statistically significant. The mean triglycerides of men
(1.52mmol/l) were significantly higher than the mean triglycerides of women (1.28mmol/l). The mean
HDL cholesterol of women (1.54mmol/l) was significantly higher than the mean HDL cholesterol of
men (1.17mmol/l) (Table 4.2).

Dyslipidemia was present in 82.9% of participants and associated with marital status (p=0.02). Further
analysis of dyslipidemia in the participants showed that two-thirds of office administrators had at least
two abnormal lipid profile parameters (Table 4.11). Thirty-four percent (34%) of administrative staff
had undiagnosed high cholesterol as cases increased from 23.1% known cases (Table 4.3) to 57.1%
after laboratory tests (Table 4.7). Therefore 34% of the participants were not aware of their condition.
Dyslipidemia and prevalence of abnormal lipid profile parameters (cholesterol, triglycerides, HDL-
cholesterol and LDL-cholesterol) was.not associated with gender, age, education level and marital

status of participants (Table 4.11)

Table 0.11 Number of abnormal lipid parameters in participants by gender.

Gender
Male Female
Number of abnormal Total
lipid parameters N (%) (n)% (n)%
One (1) (3)11.1 (9) 20.9 (12)17.3
Two (2) (12) 44.4 (19) 44.2 (31) 44.3
Three (3) (6) 22.2 (7)16.3 (13) 18.3
Four (4) (1)3.7 (1) 2.3 (2) 2.9
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4.4.9 Waist -Hip Ratio (WHR)

More than half (56.4) of the administrative staff had abnormal WHR. WHR was significantly
associated with age but not with gender, education level, and participants' marital status (Table 4.7).
The difference between the mean hip circumference of men and women was not statistically significant
(Table 4.2)

4.4.10 Clustering of risk factors to NCDs

Risk factors considered in assessing clustering were tobacco smoking, alcohol consumption, physical
inactivity, obesity, abnormal WtHR, dyslipidemia, abnormal waist circumference, abnormal waist-hip
ratio, hypertension and diabetes. The highest number of risk factors found in an individual was eight
from a possible ten risk factors. According to the assessments, only one woman, constituting 2.3% of
women, had no risk factor for NCDs. The most frequent number of risk factors found in an individual
was seven in both men and women. More than three-quarters (77.2%) of participants had at least five
risk factors per individual (Table 4.12).

Table 0.12: Number of risk factors for NCDs in a participant by gender

http://etd.uwc.ac.za/

Gender
Number of  Risk Melg Y Total
factors in a Participant N (%) (n)% (n)%
No risk factor 0 (1) 2.3 (1) 1.4
One (1) (0) (2)4.7 (2)2.9
Two (2) (3)11.1 (2)4.7 (5)7.1
Three (3) (0) (4)9.3 (4)5.7
Four (4) (3)11.1 (1)2.3 (4)5.7
Five (5) (6)22.2 (7) 16.3 (13) 18.6
Six (6) (2)7.4 (9) 20.9 (11)15.7
Seven (7) (9)33.3 (11) 25.6 (20) 28.6
Eight (8) (4)14.8 (6) 14.0 (10) 14.3
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4.5. Risk of cardiovascular disease among participants

Only participants who were at least 40years were eligible for cardiovascular disease risk assessment using
prediction algorithms. The prediction models use a combination of some or all of the following inputs: age,
gender, race, smoking status, systolic blood pressure, use of antihypertensive medication, BMI, total
cholesterol level, HDL-cholesterol, LDL-cholesterol and diabetes status of an individual in determining
CVD risk. Charts, formula calculations, or tables developed from population studies to assign a CVD risk
score were used. CVD risk score was classified as low, moderate or high based on score and algorithm
stratification instructions. Stratified CVD risk for each individual by other algorithms was then compared
to the Framingham laboratory algorithm for agreement using Cohen's Kappa statistic coefficient. A total of
41 administrative staff, 26 (63.4%) women and 15 (36.6%) men, with all the parameter data, fit the
eligibility criteria for CVD risk assessment. One participant was excluded from the PCE algorithm because

of a cholesterol level lower than the minimum required for the formula.
45.1 Risk of CVD in participants by gender

Based on Framingham laboratory-based risk score, 76.9% of women were classified as a low risk of
cardiovascular disease, with the remainder (23.1%) at intermediate CVD risk. On the other hand, according
to Framingham laboratory-based score, a third (33.3%) of men were classified as having a high risk of
cardiovascular disease (Table 4.13 and Figure 4.2). Similarly, other CVD risk prediction scores except the
WHO-CVD algorithm showed that a small portion of men were the only participants at high CVD risk
(Table 4.13 and Figure 4.2).
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Table 0.13: Percentage of participants in each CVD risk category by gender using six different algorithms
and kappa agreement of prediction algorithm with FRSLAB algorithm

women men Wi

Summary of CVD risk level for all CVD risk level by gender Agreement with
L. participants Low Intermediate High FRSLAB
Prediction - .
aleorithm Total | Low | Intermed | High | Men | Women | Men | Women | Men | Women algorithm
& (N) | (n)% | (n)% (n)% | (n)% | (n) % (n)% | (n) % (n)% | (n)%
kappa
FRSLAB 41 (23) | (13) (5) (3) (20) (7) (6) (5) - -
56.1 | 31.7 12.2 | 20.0 | 76.9 46.7 | 23.1 333
FRSNLAB 41 (23) | (11) (7) (4) (19) (4) (7) (7) - 0.747
56.1 | 26.8 17.1 | 26.7 | 73.1 26.7 | 26.9 46.7
PCE 40 (32) | (7) 1 | @ (25) (6) (1) (1) - 0.300
80.0 | 17.5 2.5 50.0 | 96.2 429 | 3.8 7.1
SCORE- 41 (20) | (21) 0 (2) (18) (13) | (8) - 0.481
LOW 48.8 | 51.2 13.3 | 69.2 86.7 | 30.8
SCORE- 41 (15) | (22) (4) (2) (13) (9) (13) (4) - 0.642
HIGH 36.6 | 53.7 9.8 13.3 | 50.0 60.0 | 59.1 26.7
WHO-CVD | 41 (40) | (1) 0 (14) (26) (1) - - - 0.013
976 | 24 93.3 | 100 6.7
Predicted CVD risk catergory using| six difference algorithms by
gender of participant
CIFRSLAB FRSNLAB PCE SCORE-LOW [ISCORE-HIGH EIWHO-CVD
140
120
100 }
“ I }
£ 60
o
g 40 [ ]
. Al il i i
: L l [1]]] u
men men W n m
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level of CVD risk
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Figure 0.2: Percentage of participants in each CVD risk category by gender using six different algorithms.
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45.2 Comparison of stratified CVD risk in participants predicted by different algorithms

CVD risk predictions of different algorithms were then compared to the Framingham laboratory-based risk
score (FRSLAB), which is more widely used in African countries. Results show that CVD risk predictions
by the WHO-CVD algorithm slightly agree with Framingham laboratory-based algorithm predictions.
There was substantial agreement in CVD risk predictions by FRSLAB algorithm with the non-laboratory
based version, FRSNLAB algorithm and SCORE-HIGH. FRSLAB algorithm also had a moderate and fair
agreement with the SCORE-LOW algorithm and PCE algorithm, respectively. (Table 4.13)

4.6. Conclusion

This chapter presented findings of a health survey done on the administrative staff at the University of
Western Cape in 2011.  The participants comprised more women than men whose age ranges were
comparable. Tobacco smoking was more common among men than women. A small fraction of
administrative staff had undiagnosed NCD such as hypertension. There was a high prevalence of
hypertension among administrative staff. Sedentary behaviour and physical inactivity were common. The
majority of participants had dyslipidemia. There was a significant difference between mean triglyceride,
HDL-cholesterol and WtHR of male and female office administrators. Gender was associated with obesity,
WC (p<0.001) and BMI (p=0.04). Age was associated with sedentary behaviour (p=0.04). Marital status
was associated with sedentary behaviour (p=0.01) and dyslipidemia (p=0.02). Office administrators had
multiple risk factors for NCDs per individual. The risk of CVD was generally low among female
administrative staff. Twelve percent of participants were at high 10-year CVD risk. Men were at a higher
risk of CVD than women. WHO-CVD algorithm prediction for CVD risk among administrative staff had a
slight agreement with the FRSLAB algorithm. Substantial agreement between Framingham laboratory and
non-laboratory algorithms justifies the use of non-laboratory based algorithms in remote areas where

laboratory results may not be immediately available.
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CHAPTER FIVE

DISCUSSION

5.1. Introduction

The main findings from the data analysis from the 2011 campus health project survey were that: (i) there

was a high prevalence of modifiable behaviour, and biological risk factors for NCDs among participants

(if) majority of administration staff members had multiple risk factors. (iii) the most prevalent risk factor

was obesity (both central and global). Other prevalent risk factors included sedentary lifestyle, alcohol

consumption, dyslipidemia and hypertension. (iv) a small proportion of surveyed staff members who were

all males had a high ten year CVD risk. Finally, (v) there were variations in predicted ten year CVD risk by

different algorithms.

The results will be discussed as follows

5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13

Self-reported personal and family history of NCDs
Tobacco smoking and alcohol consumption
Physical inactivity and sedentary lifestyle
Overweight and obesity

Central obesity (WC, WHR, WtHR)
Diabetes

Dyslipidemia

Hypertension

Clustering of risk factors

CVD risk predictions and comparisons
Strengths and limitations

Conclusion
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5.2. Self-reported personal and family history of NCDs

Overall, self-reported family history of NCDs reported by participants was higher than those of Western
Cape province reported by Shisana et al. (2013) in a 2012 national survey, for example, hypertension
(55.1% vs 38.4%), diabetes (34.6% vs 24.6%) and stroke (20.5% vs 14.1%). Shisana et al. (2013) noted
that Western Cape province was amongst the regions with a high self-reported family history of NCDs. The
notable differences in NCDs' self-reported family history can be due to inaccurate information due to recall
bias. A person might not be aware or understand a family member's condition, which affects accuracy.
Variation in cultures can also cause inaccurate information from family history, as in some cultures, children
will only know more about one side of the maternal or paternal family (Claassen et al., 2010). Even though
participants were asked about parents only, results show that a significant portion of participants are at risk
of NCDs due to inherited genes and or shared environment and would benefit from further screening for
NCDs risk factors.

The top three frequently reported medical conditions:among. participants were hypertension (26.9%),
overweight (26.9%) and high cholesterol (23.1%). Prevalence of self-reported previously diagnosed
hypertension and high cholesterol was higher in our study than in the 2012 national survey report Shisana
et al. (2013), 15.3% and 6.7%, respectively. Shisana et al. (2013) noted that the prevalence of self-reported
previously diagnosed NCDs increased with age. It might explain the differences as the average reported in
the 2012 population survey includes persons aged fifteen years (likely to have no NCDs) who are not
eligible for employment (Republic of South-Africa, 1997). The notable differences can also be due to other
socioeconomic factors such as income which improves health-seeking behaviour among the working class.
Those with lower incomes may not go to seek treatment as often as those with higher incomes. Better
education influences health-seeking behaviour; thus, an educated person is diagnosed with an NCD
condition earlier (Latunji and Akinyemi, 2018). The majority of participants in this study had matric, unlike

some of those included in national surveys.
5.3.  Tobacco smoking and alcohol consumption.

In this study average smoking prevalence among administrative was 30.7% (men 37.9% vs women 26.5%).
There was no association of tobacco smoking with gender, age, education level and marital status of study
participants in this survey. The average prevalence of smoking in this survey was higher than the national
average for South Africa reported in 2012 (17.6%) (Reddy et al., 2015) and 2016 surveys (22.5%) (National
Department of Health (NDoH), Statistics South Africa (Stats SA) & ICF, 2019). Average smoking
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prevalence in the study was, however, lower than that of Western Cape province for 2012 (32.9%) (Reddy
et al., 2015) and 2016 (34.8%) (National Department of Health (NDoH), Statistics South Africa (Stats SA)
& ICF, 2019). Prevalence of smoking by gender in this study was slightly lower than those reported for
Western Cape province in 2012 for men ( 37.9% vs 39.6%) but almost similar for women (26.5% vs
26.8%) (Reddy et al., 2015). The findings confirm that there is a high smoking prevalence among university
staff who participated in this study. Considering the university's geographic location (within Western Cape
province), the results are consistent with high smoking prevalence expected for the the province. According
to Reddy et al. (2015), Western Cape province had high smoking rates because of a high population of
coloured people. Therefore, we assume that there could also be a significant proportion of coloured people
within university staff. However, the assumption could not be verified as the questionnaire used in the study
did not ask any question about the participant's race. Coloured people are known to have the highest rates
of smoking among all the races in South Africa (Reddy et al., 2015; National Department of Health
(NDoH), Statistics South Africa (Stats SA) & ICF, 2019).

In this study, smoking prevalence among -administration staff was higher than all reviewed study reports
from other African universities. For example, studies in Nigeria reported a prevalence of smoking among
university staff of 1.9% to 11.4% (lge, Owoaje & Adebiyi, 2013; Agaba et al., 2017; Adejumo et al., 2020).
A study on university staff in Uganda reported a smoking prevalence of 13.5% (Amanyire et al., 2019).
Amin et al. (2014) reported a 26.6% smoking prevalence among university staff in Saudi Arabia. The
prevalence of smoking in this study was also higherthan Hene et al. (2021) study report on financial sector
employees in South Africa and Reddy & Naidoo (2018) report of university staff in KwaZulu Natal, South
Africa. The differences in smoking prevalence can be due to different country prevalences, within-country
differences (for studies in the same country), population demographics and socio-cultural practices. For
example, a high population of coloured people in Western Cape province contributes to the province to
have the highest smoking rates in South Africa (Reddy et al., 2015). Employee proportions by race could
not be validated as no question was asked about race in the questionnaire. Although there was no
association of smoking with gender in this study, most other studies on university staff showed that smoking
was significantly associated with gender (higher in males than females) (Amanyire et al., 2019; Adejumo
et al., 2020; Hene et al., 2021). Tobacco smoking increases the risk of developing lung cancer, CVD and
COPD (Priceless South Africa., 2017).

The high prevalence of smoking among university employees can cause significant air pollution as most
smokers are likely to smoke at workplaces. Smoking within the university campus exposes other workers

and students to environmental tobacco smoke (Warren et al., 2006). Passive smoking causes ill health
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(Reddy et al., 2015). The university has an obligation to protect and promote the health of those who use
the institution. As a leader in higher education, the institution has a role in society by providing leadership
and community leaders. High smoking rates among workers within the institution tarnished the image of
the university. According to Mujuzi (2010), there are provisions in law through the tobacco product control
act, for the university to strictly implement bylaws within the university premises to reduce smoking.
Advertisement and sale of tobacco products should be banned within the campus, and smoking can be
allowed in only a few spaces that do not expose other university users. The university can work in conjuction

with local authority and govenement departments to help reduce smoking within the campus.

Alcohol consumption prevalence for men and women in this survey was 65.4% higher than reported for the
province in SA DHS 2016, with 38.1% for women and 53.3% for men. The difference can be due to the
lower age range (from 15years) included in the demographic health surveys as the legal age of alcohol
consumption is eighteen years (RSA, 2004). Other studies on university staff have observed similar high
alcohol consumption prevalence, such as a study in KwaZulu Natal, South Africa, 68% (Reddy and Naidoo,
2018) and in Kenya 61.1% (Okube & Omandi, 2018).-Even though risky alcohol consumption was not
assessed in this study, it can be assumed that the behaviour is-prevalent among South African employees
(Burnhams et al., 2014). Some of the factors associated with risky alcohol drinking among men and women
highlighted by Peltzer, Davids and Njuho (2011) are likely to be met by participants in this survey and also
considering Western Cape population demographic. Being coloured was associated with risk drinking
among both men and women. While the 20-54.age group (working class or economically active) was
associated with risk drinking among men, urban residence was associated with risky drinking among
women. Hence there is a likelihood that a significant portion of the employees may engage in reckless
alcohol drinking (Peltzer, Davids & Njuho, 2011).

5.4. Physical inactivity and sedentary behaviours

There was a high prevalence of sedentary behaviour (85.7%) among administrative staff, and 43.6% did
not do any form of physical exercise. Several studies have reported a high prevalence of physical inactivity
among university staff, such as 90.7% at a Kenyan university (Okube & Omandi, 2018), 77.8% in Nigeria
(Agaba et al., 2017) and 58% in India (Rathi et al., 2018). The variation in the prevalence of reported
physical inactivity could be due to how research questions are asked in the survey. Rath et al. (2018), who
reported a lower prevalence, were only asking if a participant does any form of exercise (similar to this
study) while the other studies (Okube & Omandi, 2018) determined if a participant was meeting the
minimum physical activity requirement as per WHO standard recommendations. Therefore, those who did
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not meet the minimum level required were categorized as not physically active in that study. If the same
question were posed in this survey, the reported physical inactivity of 43 % would have been higher as
some participants would not be meeting the minimum physical activity levels even though they were doing

some form of exercises.

In contrast to this study findings, a study in South Africa on university staff in KwaZulu Natal reported a
high prevalence of physical activity (67%) meeting WHO recommended physical activity levels (Reddy
and Naidoo, 2018). The difference with this survey findings could be due to characteristics of the
populations as the other university staff seem to be more conscious of their health, as shown by the very
low smoking prevalence of 12% (Reddy and Naidoo, 2018). According to Reddy and Naidoo (2018), the
Western Cape has a high population of coloured people. KwaZulu Natal has a high population of black
Africans as it is the home area for most of the Zulu tribe. According to Puoane, Hughes & Bradley (2005),
coloured people were the first to experience and adopt a westernized lifestyle before all other races. The
difference in experience or adoption of affluent lifestyles explains the high prevalence of NCDs risk factors
such as smoking and obesity (Puoane, Hughes & Bradley, 2005). Unsafe neighbourhoods are also a
discouragement to physical activity (Puoane, Hughes & Bradley, 2005), especially in the wake of reports

of rising gang violence.

The university can provide a safe environment for employees and the community to engage in physical
activities in the social or sporting activities: Even though survey analysis did show the association of
physical inactivity with gender, many other, studies have shown that women are more physically inactive
than men (Guthold et al., 2018). Factors associated with physical inactivity in women include culture and
tradition and lack of social support (Guthold et al., 2018). The workplace can promote physical activity
among women by raising awareness of the health risks physical inactivity poses and breaking cultural
barriers through promoting women sporting activities, starting with employees' social clubs and later
through supporting women vulnerable groups. The initiative will need multisectoral actions with some
sponsoring to the activities. Employees also need to be informed about the dangers of sedentary behaviour
at work or home. It is also beneficial for the university to encourage physical activity among its older staff
to promote health. They are the more experienced staff valuable to the university core business of imparting

knowledge.
5.5.  Overweight and obesity

Overweight /Obesity, defined by high BMI, was one of the most common risk factors of NCDs observed

among administrative staff surveyed. Only 10% of men and 20% of women were of normal BMI. BMI was
61

http://etd.uwc.ac.za/



associated with participants' gender (p=0.034). Men’s mean BMI was lower than women’s though the
difference was insignificant in this study participants. The same observation was also reported in a study in
KwaZulu Natal, South Africa (Reddy and Naidoo, 2018). In contrast, a survey on university staff in Nigeria
and another in Ethiopia reported significant differences between the mean BMI of men and women (Agaba
et al., 2017; Janakiraman et al., 2020). Similarly, a high prevalence of overweight/obesity was also
observed on Kenyan university staff where only 15.9% had normal BMI (Okube & Omandi, 2018), while
the study in KwaZulu Natal, South Africa, also reported a high prevalence of elevated BMI (63.9%) (Reddy
& Naidoo, 2018). However, Janakiraman et al., (2020) reported a low prevalence of overweight/ obesity

among university staff, 35.6% in Ethiopia.

The mean BMI of women in this study of 30.7 +7.8 kg/m? was higher than 28.5kg/m? reported in the
Western Cape province in 2012. Men’s mean BMI of 28.8+ 4.0 kg/m? was also higher than 25.0 kg/m?
reported for men in Western Cape in 2012 (Shisana et al., 2013). The difference shows that more women
and men in this study had high BMI than in the sample used in the population survey. The prevalence of
obesity among this study participants was therefore higher than reported in the national survey. Forty-five
percent of women were obese in this survey compared to-37.9% reported for the province. The difference
can be due to population characteristics, age, socio-economic status, and demography. Demographic survey
samples are of people aged 15years and above, of various socioeconomic levels and from all races. The
mean age of study sample was 40.7 £10years. Participants in this study sample are working-class and are
assumed to have a stable and better income than others found in society. It is also possible that UWC
employs a high proportion of coloured people because of the high number of coloured people in the

province.

Table 2.1 shows a summary of findings from health surveys on university staff from various African
countries studies. We have noted in section 4.4.3 that the comparison of reported prevalence of obesity
among university staff was higher than the national average for the country. The findings may confirm that
university staff are the affluent of the communities in which they work and live. The difference in
prevalence reported from across the country demonstrates Jaacks et al. (2019) obesity transition model.
Countries around the world are at different stages of the obesity transition model. South Africa entered the
transition model in 1975, and probably the only African country mentioned to have done so. South Africa
is in the second stage and most likely a different level within stage 2. The obesity prevalence reported by
various studies on university staff reflects the country's setting within the obesity transition model. We can
conclude to what was already alluded to by Jaacks et al. (2019) that only Vietnam has not yet entered the

obesity stage (where the prevalence of obesity is still less than 5%). Reports that reflect a significant

62

http://etd.uwc.ac.za/



difference in obesity prevalence between males and females are of countries in stage 1. For example, Agaba
et al. (2017) reported that women obesity was five times higher than men's. The prevalence of overweight/
obesity observed in this study is expected of South Africa and the Western Cape province population. The
notable differences of this report with Reddy and Naidoo (2018) are due to differences in population

demographics, as highlighted in section 5.4.

The disease burden due to overweight/obesity can be linked to many other risk factors previously
mentioned. Elevated BMI has been linked to increased risk of hypertension (Wang et al., 2006) and can be
linked to diet, physical inactivity, and their underlying social determinants of health (Puoane, Hughes and
Bradley, 2005). Culture plays an essential role as a driving factor in the prevalence of overweight/obesity,
especially in women. Perception and views of the society seem to encourage, admire and support it. There
is, therefore, no motivation for ladies to lose what is highly regarded in their society. Joubert, Norman &
Bradshaw et al. (2007) attributed elevated BMI to 87% of T2DM and 68% hypertensive disease, and the

proportions of conditions are always higher in women than in men.
5.6. Central obesity (WC, WHR, WtHR)

In this study, both the men’s mean WC (98.6¢m) and women’s mean WC (94.6cm) were higher than the
mean WC reported for men (84.6cm) and women (89.0cm) in-Western Cape province 2012 survey. Thus,
the results show that overally, men and women in this study are at abnormal increased and substantially
increased risk of metabolic complications due to central obesity, respectively. Furthermore, the noted
difference between the WC means of participants compared to the Western Cape province 2012 survey
confirms that the prevalence of obesity was higher among university employees than the survey sample
(Shisana et al., 2013).

There was a high prevalence of central obesity as defined by abnormal WC (73.1%), WHR(56.4%) and
WIHR (85.9%) among study participants. In addition, high WC in this study was associated with gender.
Over two thirds (69.4%) of women had an abnormal WC compared to 27.6% of men. The proportions are
higher than those reported for Western Cape province, where 50.4% of women and 12.8% of men had high
WC (Shisana et al., 2013). In this study, mean WC for men and women were similar, although other studies
on university staff found significant differences between genders (Okube & Omandi, 2018; Reddy &
Naidoo, 2018). The scatter diagram of WC versus age shows a positive relationship though the gradient
might be small due to scattered values (Figure 4.1). Reddy & Naidoo (2018) also found a positive
relationship between WC and age. According to the authors, this might be due to poor lifestyle as people

grow old (Reddy & Naidoo, 2018).
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The prevalence of high WtHR in men (93.1% ) was nearly double the 2016 South African demographic
survey report (48.5%) (National Department of Health (NDoH), Statistics South Africa (Stats SA) & ICF,
2019). Mean WtHR for men was significantly higher than the mean of women WtHR. The prevalence of
high WtHR in the study was much higher than reported in a survey on university staff in Ethiopia which
reported a prevalence of 52.% (Janakiraman et al., 2020). The difference is due to the obesity in study
participants compared to 27.1% in the study in Ethiopia. Obesity is attributed to a considerable burden of
disease in South Africa which is causing lots of illnesses, especially in women (Joubert, Norman &
Bradshaw, et al., 2007)

5.7. Diabetes

In this study, the average prevalence of diabetes mellitus was 7.2%, although by gender, males had 11.1%
and females had 4.8%. The prevalence of diabetes was not associated with any of the sociodemographic
factors investigated. Only one participant in the study had not previously been diagnosed by a nurse or
doctor. Prevalence of diabetes was lower in this survey than-in.the 2012 South Africa demographic and
health survey (SADHS) report for Western Cape province, which was 11.2%, while the national average
was 9.5% in women(Shisana et al., 2013). This study could not verify the finding as most of them had
matric education and a low prevalence of diabetes in the study. The difference could be due to the small
sample size in this study and sample characteristics, especially since all age groups were not well
represented. The mean age of participants may explain the observed difference with this study survey.
Amanyire et al. (2019), in their study in Uganda, reported a higher prevalence of diabetes of 16.7%, which
was associated with the age and gender of university staff. However, the reported prevalence in the study
might be an exaggeration because the definition of diabetes was based on a high random blood glucose
finding which is not the definition of diabetes based on WHO recommendation (World Health Organization,
2006).

5.8. Dyslipidemia

Dyslipidemia was also among the top most prevalent risk factors, found in 82.9% of administrative staff.
In this survey, dyslipidemia was significantly associated with marital status (p= 0.011). The mean
triglyceride of men was considerably higher than that of women (1.52+ 0.7 vs 1.28+ 0.81mmol/l). Mean
HDL-cholesterol of women was significantly higher than that of men (1.54+ 0.46 vs 1.17+ 0.23mmol/l).
There was no significant difference in the mean cholesterol of men and women. More than half (57.1%) of

participants had raised cholesterol, while 58.6% had raised LDL cholesterol. Most of the participants also
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had more than one abnormal lipid profile parameter. A study on university staff in KwaZulu Natal in South
Africa observed no significant difference in mean cholesterol (5.18+1.02 vs 5.04+0.77mmol/l) and
triglycerides (2.85+1.09 vs 2.28+1.28mmol/l) of men and women (Reddy & Naidoo, 2018). In Nigeria, a
study reported dyslipidemia prevalence of 51.8% among university staff. In the same study, males had
significantly higher cholesterol (5.22+1.20 vs 4.87+1.07mmol/l) (p<0.0001) and HDL-cholesterol
(1.57+0.43 vs 1.39+£0.41mmol/l ) (p<0.0001) than females (Agaba et al., 2017). According to Agongo et
al. (2019) there is inconsistence in reports of lipid levels differences between males and females of African
population. There are also other factors that influence lipid levels in males and females such as sleeping

hours, smoking, alcohol intake(Agongo et al., 2019)

Another survey on university staff in Malaysia reported a prevalence of 58.3% for dyslipidemia (Bo et al.,
2018). The observed differences in reported dyslipidemia could be due to the authors' different cut-off
values to determine elevated parameter parameters. For example, Bo et al. (2018) used a higher cut off of
6.3mmo/I for cholesterol, while this study used 5.1mmol/l as provided by laboratory reference ranges used.
A lower cut off value will help reduce the risk of NCDs as participants will be cautioned earlier and advised
to implement lifestyle measures to reducerisk. A third of administrative staff in the survet were unaware
that they had elevated cholesterol. According to Janakiraman et al. (2020), this could indicate low health-

seeking behaviour.
5.9. Hypertension

Twenty-seven percent of the administrative staff were previously diagnosed with hypertension, 14.3% had
undiagnosed hypertension, and 44.2% were diagnosed with prehypertension. Following grading of blood
pressure measurements, it was found that 24.7% had mildly elevated blood pressure, while 5.2% had
moderate and 3.9% had severely elevated blood pressure. There was no association of hypertension with
gender, level of education, or marital status in this study, even though the prevalence of hypertension in
males (44.8%) was higher than that of females (39.6%). Also, the proportion of those older than 40years
who had hypertension (46.5%) was higher than those under 40years who had hypertension (35.3%).

The prevalence of hypertension (41.6%) among administrative staff in this study was much higher than the
average for Western Cape province (9.4%) reported in the 2012 survey (Shisana et al., 2013) but lower than
the 2016 survey report (55.6%). In this study, men's mean SBP (134.9 vs 131mmHg) vs and DBP (86.3vs
71.2mmHg) were also higher than the average diastolic and systolic mean reported in the 2012 survey.
Mean SBP for women (129.6mmHg) was lower than the average SBP (129.6mmHg) reported for Western

Cape province; however, women DBP (82.5mmHg) was higher than average for the area. There was no
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statistically significant difference in the mean systolic and diastolic BP of men and women in this survey.
The massive difference in the prevalence of hypertension reported in this study and that of the 2012 national
survey report confirms the prevalence of hypertension had been rising in South Africa (National Department
of Health (NDoH), Statistics South Africa (Stats SA) & ICF, 2019). According to the SA DHS report for
2016, the prevalence of hypertension rises steadily with age. It is also higher in people without education
than those with other forms of education categories. However, the association of hypertension with age and
level of education was not detected in this study because of a small sample size that did not have enough
numbers for different categories to be compared. High prevalence of hypertension (48.5%) among
university staff was also reported in a study in Nigeria where the prevalence rose with age and income
(Agabaetal., 2017)

The proportion of persons who had hypertension but had not been previously diagnosed by a nurse or doctor
was lower in this study than the SA DHS report of 2016 (14.3% vs 31.5%). The differences could be higher
literacy in the study sample than the national survey and participants' age. Janakiraman et al. (2020) suggest
that undiagnosed hypertension is due to low health-seeking behaviour and is linked to the level of education
of an individual. Therefore, due to high literacy or-higher level of education achieved by participants in this
study, the prevalence of undiagnosed BP is lower. Studies have revealed poor awareness, treatment and
control of hypertension in LMICs (Mills et al., 2016). Ibrahim & Damasceno (2012) reported that women
had better awareness of hypertension than men, which explain° why more men than women have

undiagnosed hypertension.

This study findings highlight a high prevalence of prehypertension (44.2%) amongst university staff in this
study. Reddy & Naidoo (2018) study in KwaZulu Natal also found a high (56%) prevalence of pre-
hypertension among university staff. Similarly, a high prevalence of abnormally high blood pressure among
university staff was also observed in a study in Kenya, where only 6% of the participants had optimal BP.
The prevalence of hypertension was 33.2%, while 60.8% had prehypertension. The authors suggested that
the high prevalence of hypertension was due to the coexistence of other NCDs risk factors such as physical
inactivity, alcohol consumption, low consumption of fruits and vegetables and obesity. The study also
observed a significant association of high BP with age and alcohol consumption (Okube & Omandi, 2018).
According to Rathi et al. (2018), preventative measures have to be taken by those diagnosed with
prehypertension to reduce progression to hypertension. Therefore, the authors stressed the importance of
behaviour change communication and health education to mitigate progression to hypertension by
implementing lifestyle changes. Studies have shown that prehypertension increases the risk of hypertension

and cardiovascular events than optimal BP (Egan & Stevens-Fabry, 2015; Yancu et al., 2018). There is also
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evidence that African Americans (blacks) with prehypertension experience more cardiovascular disease

complications than Caucasians (whites) with prehypertension (Yancu et al., 2018).

In contrast to this study findings, a study on university staff in Ethiopia found a lower prevalence of
hypertension (13.9%), newly diagnosed hypertension (7.6%) and prehypertension (39.4%) (Janakiraman et
al., 2020). The majority of staff in the study were younger than in this study. Studies have shown that the
prevalence of hypertension increases with age (Agaba et al., 2017)

5.10. Clustering of risk factors

Clustering of risk factors for NCDs was prevalent among administrative staff as three-quarters of them had
at least five of the assessed risk factors. This study finding is consistent with other similar studies in Nigeria,
where multiple risk factors were observed in one person (Ige, Owoaje & Adebiyi, 2013; Agaba et al., 2017).
Having multiple risk factors was also prevalent in South Africa (Wu et al., 2015). In Ige, Owoaje and
Adebiyi (2013) study, 30% of participants had multiple risk behaviours. In the study by Agaba et al. (2017),
the median number of risk factors in an individual was three. Studies that assessed clustering of risk factors
did not consider the same number or same risk factors hence the variation and difficulty in comparing the
actual number of risk factors per individual. Having multiple risk factors increases the risk of having NCDs
(Phaswana-Mafuya et al., 2013). Studies have suggested that interventions that target numerous lifestyles
would be more effective than those that target one risk factor. For example, an intervention that targets
reducing tobacco smoking might affect other unhealthy behaviours (Morris et al., 2016). According to
Gaziano et al. (2013), the existence of multiple risk factors in an individual increases the chance of having
NCD more than when a risk factor exists alone because of interactions that have an overall synergistic

impact.
5.11. CVD risk predictions and comparisons

According to the FRSLAB algorithm, 10-year CVD risk in survey participants were 56.1%, 31.7% and
12.2% for low, intermediate and high, respectively. By gender, the predictions show that all participants at
high risk for CVD were only men (33.3%). The results from other algorithms except for WHO-CVD and
SCORE-LOW algorithms confirm the finding. There was, however, variations in the 10-year CVD risk
prediction by different algorithms. There was a substantial agreement of CVD risk prediction by FRSLAB
algorithm with predictions by FRSNLAB and SCORE-HIGH. The poorest/ lowest agreement was with the
WHO-CVD algorithm. Compared to the FRSLAB algorithm, the non-laboratory version FRSNLAB

algorithm overestimated the 10-year CVD risk in participants by classifying more individuals at high risk
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of CVD, while the PCE algorithm underestimated the risk. Estimated 10-year CVD risk varies significantly
in South Africa depending on population demographics and risk factor profiles and CVD risk algorithm
used (Nyirenda, 2021) vs (Peer et al., 2014). Nevertheless, the study survey estimated prediction for CVD
in the whole study participants is still within range (by CVD level low, intermediate and high) of reports
by Gaziano et al. (2013), Peer et al. (2014) and Hene et al.(2021).

The discrepancy in identifying those at high risk for CVD due to different algorithms was also observed in
a study on the Ghanaian population (Boateng et al., 2018). In the survey, the FRSNLAB algorithm
identified more people at high risk than the FRSLAB algorithm. The study also found that FRSLAB
algorithm predictions were in moderate and low agreement with FRSNLAB and PCE algorithm predictions,
respectively (Boateng et al., 2018). Other studies conducted in the United Kingdom and Sub-Saharan
African countries also observed that FRSNLAB overestimated CVD risk compared to FRSLAB (Gray et
al., 2014; Wagner et al., 2021).

Several other studies have provided evidence that there is variation in 10-year CVD risk prediction due to
different algorithms used (Gray et al., 2014; Selvarajah et al., 2014). Selvarajah et al. (2014) even suggested
using different algorithms for men and women of the same population. This study survey confirms reports
of other studies that the FRSLAB algorithm has better agreement with its non-laboratory version FRSNLAB
algorithm than with other CVD risk prediction methods (Gaziano et al., 2013; Wagner et al., 2021). In a
comparative study, Wagner et al. (2021) observed that this was true for any other algorithm. The laboratory
and non-laboratory versions of the same algorithm had better agreement than with a different algorithm.
Therefore, it follows that, for consistency, any CVD prediction algorithm a country chooses, it should use
that algorithm’s laboratory and non-laboratory versions to cater to remote areas without laboratory facilities

rather than selecting a different algorithm.

CVD risk predictions in this study show a significant association with gender. More men were at higher
risk of CVD than women. The results are consistent with the reports of other studies, which found that being
male was a predictor of CVD (Nyirenda, 2021; Wagner et al., 2021). In addition, a study in Brazil found
out that even at younger ages, men were still at higher risk of CVD than women (Melo et al., 2020).
However, Nyirenda (2021) could not find an apparent reason why men were at higher risk of CVD than
women. Still, Wagner et al. (2021) suggest this could be due to naturally occurring protective hormones

such as oestrogen found in women, which delay events that trigger CVDs.
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5.12. Strengths and limitations
Limitations

e History of NCDs and risk factors reported by participants (not measured/ observed) may be subject
to bias. For example, the medical history of parents may be unknown to the participant or forgotten.
In addition, some occasional smokers might, for personal reasons, choose to report that they do not
smoke.

e Caution should be taken in generalizing results. The study must be interpreted cautiously since the
sample was from one institution with a campus in one province. Sample demographic characteristics
will therefore not be representative of national survey or population-based survey. Therefore, the
findings cannot be generalized for all South Africans or all university staff.

e The surveyed group might be at higher risk-for NCDs.due to the white-collar work environment,
modernized transportation system, and easy access to fast food compared to other city dwellers.

e Limitations in obtaining a significant sample size might have affected the power of the study in
detecting associations or differences of various parameters. Missing laboratory tests data further
reduced the study sample size, especially with CVD risk assessment. Some participants were not

assessed for laboratory parameters since blood samples were-not collected.
Strengths

Regardless of the limitation highlighted, this study adds to the body of knowledge about CVD risk and
the use of different algorithms in Africa or South Africa in particular.

The use of validated standardised questionnaires, performing individual interviews, taking
anthropometric measurements, and blood tests performed at a quality accredited laboratory in screening

for NCD risk factors increases the reliability of this health survey.
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CHAPTER SIX

CONCLUSION AND RECOMMENDATIONS

6.1. Conclusion

South Africa face an increasing burden of NCDs and their risk associated factors. Considering the
university's considerable staff compliment and large student enrollment, the institution is an important
setting to promote public health. Implementing health promotion at the institution will improve worker
productivity, boost and motivate, and increase staff retention. The university has many roles to play, firstly
as a centre for higher learning, a place of innovation and research, a place where adolescents (students) are
transformed into adulthood, become employable and responsible citizens, a workplace to many employees

and a think-tank resource for partnerships at community and national level.

Therefore, the university must consider all its roles in the various sectors in promoting public health.
Following a whole system approach will allow the university to fulfil all the roles. The whole system
approach involves policies and providing a supportive.environment to promote health and reduce risk to
NCDs. The university presents a perfect opportunity for multi-sectoral approaches to NCDs and their risk
factors. Workplace health promotions and implementation of healthy university concept is an opportunity
to work with the local authority, civil society, non-governmental organizations, government departments,
and the international community to mobilize resources needed to promote health for the more significant

benefit of all who interact with the institution.

The campus health survey provided a first step towards identifying the most easily implementable measures/
areas of maximum impact in promoting health at the institution. The survey identified the most prevalent

risk factor for NCDs and some factors that influence their occurrence.

In summary of the campus health survey findings: there is a high prevalence of modifiable behavioural and

biological risk factors for NCDs, which are tobacco smoking (30.7%), alcohol consumption (65.4%),

physical inactivity (43.6%), sedentary behaviour (85.7%), hypertension (41.6%), prehypertension (44.2%),

overweight/ obesity (83.3%), dyslipidemia (82.9%.). The study also identified some non factors modifiable

risk factors such as gender was associated with obesity, age was associated with sedentary behaviours,
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marital status was associated with sedentary behaviour and dyslipidemia. Overall many study participants
had multiple risk factors for NCDs and are therefore at high risk of having CVD and other NCDs.

Comparison with other health surveys on university staff from Africa provided an opportunity to identify
other factors that influence the occurrence of risk factors and reflect on the difference in the context of

Africa and how the nation is performing in preventing risk factors for NCDs.
6.2. Recommendations

The following recommendations aimed to have the greatest impact to promote health within the institution

based on information from the survey
6.2.1 Implement tobacco control act

The campus can be declared a smoke-free zone or provide minimal smoking zones. The university can work
with local municipal authorities and health-departments to enforce national laws and city laws prohibiting
smoking in workplaces and public spaces. A comprehensive ban on sales, advertisement, accepting
sponsorship and promoting tobacco products within the campus can be considered. Information about the
health risk of smoking should be put up in public spaces around the campus, corridor, billboards, and the

library.
6.2.2 Implement alcohol control

University campus bylaws can also be enforced to prevent the sale and consumption of alcoholic drinks
within the campus. A comprehensive ban on advertisement, promotion and accepting sponsorship from

alcohol-related industry may be implemented.
6.2.3 Promote social sporting activities and access to facilities

In order to promote physical activity, the campus gyms and other sporting facilities should be improved,
equipped and maintained. Women and other employees who feel unsafe using gym facilities in their
neighborhoods should be encouraged to make use of facilities at the campus. Various trainers and coaches
can be hired to facilitate training. Lower access fees than other facilities outside campus can be used to
attract enrollment. Security around the facilities and campus should be assured, especially to female users,
to make it safe and promote participation and those who want to engage in outdoor physical exercise around

campus. Employees should be encouraged to form teams and participate freely. Selected sponsorships can
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fund teams or provide equipment needs in exchange for marketing exposure for non-alcoholic, non-tobacco

products and healthy eating/food.
6.2.4 Promote healthy foods at campus food outlets.

Healthy eating habits can be encouraged by increasing the availability of healthy foods through vending
machines and ensuring constant supply of fruits and vegetables at canteens and tuck shops within the
university campus. In addition, increase awareness of healthy diet through community radio at the campus.
Retail of fast foods or high-energy foods could be banned or at least limited to achieve a positive balance

in favour of healthier food outlet options.

6.2.5 Implement and expand annual health survey for staff and students
Staff and students need to be encouraged to regularly screen for NCDs risk factors
6.2.6 Start health education and counselling programs

Individual and group health education and counselling sessions should be initiated. Those who want to quit
smoking or alcohol can be assisted through these programs. Group sessions can present opportunities to

talk about the cultural issues that increase the risk to NCDs.
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APPENDIX

Appendix 1: Questionnaire for Female Staff

UNIVERSITY OF THE WESTERN CAPE
CAMPUS NUTRITIONAL STATUS AND HEALTH STUDY

2011

STAFF QUESTIONNAIRE:

FEMALE

Name of fieldworker: ......ccccovvevinininnane. Fieldworker code: I:l:’

CODE NO

1

2

INTERVIEW DATE
(dd/mmlyy)

Checked by \:E

3.5.5.7 ALL INFORMATION WILL BE TREATED CONFIDENTIALY

1. Sex
Male 1
Female @

2. Age (in years)

3. In which Faculty / Department are you working?

5. How long have you been permanently employed at UWC?

Specify in years (if employed <12 months = 0)

6. What is your highest academic qualification?

http://etd.uwc.ac.za/




7. Which nationality are you?
South African 1

Other: SPeCify......uivniiiieiiiiiiiiieiieiainnnn, 2

8. Has a doctor/nurse/health professional ever told you that you have any of the following
health problems/ diseases/illnesses?

ves | o [ et e ey

Diabetes Mellitus 1 2
Heart disease: Specify what:.................. 1 2
High blood cholesterol 1 2
Hypertension/high blood pressure 1 2
Cancer: Specify type............ 1 2
Iron deficiency anemia/Low blood iron 1 2
Allergies/intolerances 1 2
Specify which.................oo

Overweight/obesity B 2

9. Do you suffer from any other health problems/diseases/illnesses, than that previously
mentioned?

Yes 1
Specifywhat........................ ;e TR ekttt
No 2

10. Do you take any medications regularly? (more than 3/times a week)

Yes. 1
) LT T Lo 1 (o) o PP
No (Goto Q 12) 2

11. For what do you take the medication?

12. Has a doctor/nurse/health professional ever told your parents that they have any of
the following health problems/ diseases/ilinesses?

Yes No | Unsure
Diabetes Mellitus/ Blood sugar control problems) 1 2 9
Heart disease: Specify what.................occ i 1 2 9
High blood cholesterol 1 2 9
Hypertension/high blood pressure 1 2 9
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Stroke 1 2 9
CaNnCer:  SPECIHTY tYPC. .ttt ettt ettt eeaeaae e 1 2 9
Overweight/Obesity 1 2 9
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13. Have you ever smoked tobacco products?

(if person has smoked follow up on current smoking and occasional smoking)

Yes, and | am currently still smoking

Yes, only occasionally (<1x/day)

Yes, but I stopped smoking (Go to Q15)

No, have never smoked (Go to Q18)

AW IN|PF-

14. Current smokers: What do you smoke and how often?

A. Type B. Frequency of use? C. For how long (years)
have you been smoking?
per per per
day week month
Cigarettes
Pipe
Hookah pipe
15. Ex-smokers: What did you smoke and how often?
A. Type B. Frequency of use? For how How long ago
many years (years) did
did you you quit?
smoke?
per per per
day week month
Cigarettes
Pipe
Hookah pipe
16. Current smokers: Have you ever considered quitting smoking?
Yes 1
No (Go to Q18) 2
17. Current smokers: How serious do you feel about quitting smoking?
Very serious /have tried numerous times before 1
Serious/have tried a couple of times 2
Not serious. Would like to but have never tried to quit. 3
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18. Do you ever drink any alcohol?

Yes

No (Go to Q 20)

19.

A. Which types of alcoholic beverages do you consume? (you may choose more than one)
B. How often do you drink alcohol?

C. How much do you usually consume at a time?

A. Type of alcoholic
beverage

B. Frequency of use?

C. Amount usually consume at a
time

per
day

per
week

per
month

Beer

Wine (white/red)

Brandy/Whiskey

Shooters

Cocktails

Gin/Cane/VVodka

Ciders

Sweet wine/port/sherry

Other: Specify what

O©| 00| N| O o B W N|

[EEN
o

20. Do you ever exercise (including physical activity of vigorous or moderate intensity that last
for longer than 10 minutes at a time)?
(vigorous = breathe much harder; moderate = breathe somewhat harder)

Yes

No (Go to Q22)

http://etd.uwc.ac.za/
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21.

A. What type of exercise do you do?

B. How often do you do exercise?

C. For how long does an exercise session lasts?
(use the last 30 days as reference. If exercise is not done at least once a month, do not record)

A. Type of exercise

B. Frequency of exercise?

per
day

per
week

per
month

Length of exercise session

22. How many days a week (7 days) do you watch television/movies/series/play electronic

games?

Everyday

5-6 days

3-4 days

1-2days

Never (Go to Q 24)

23. For how many hours, on average, do you watch television/movies/series/play electronic

games?

< 1 hour at a time

1-3hours at a time

Longer than 3hours at a time

24. Do you take any vitamin or mineral tablets/herbal medicine or any nutritional

supplements?

Yes

No (Go to Q 26)

http://etd.uwc.ac.za/
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25.

A. What is the name of the vitamin/mineral tablet/ nutritional supplement/herbal supplement?
B. How often do you take it?

C. Do you take it with meals? (use the last 30 days as reference. If a supplement has not been
taken at least once a month, do not record)

A. Product B. Frequency of use? C. Do you take it
name/description with meals?
Yes=1
/day Iweek /month No =2
Asameal =3

26. Do you ever buy food/drinks/snacks on campus?

Yes 1
No, never

Specify whynot ..................... AL AL UAL AR UL L .o 2
(Go to Q30)

27. Complete the following table

A. Specify what food/drinks/snacks you buy on campus

B. Specify where you buy food/drink/snacks on campus

C. Specify how often you buy food/drinks/snacks on campus

A.What B. Where C. How often
/day /week /month
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28. How do you decide what to buy? (Can choose more than one)

Buy what I like

Buy because it is nutritious

Buy out of habit

Buy what my friends buy

Buy what | can afford

Other

o (OB IW|IN|-

31. Do you participate in any wellness/health activities/programmes on campus?

Yes
Specify which............oooooon L RIS AN LIS AL L L OL IR

No

102

http://etd.uwc.ac.za/



32. Wellness/health activities/programmes on campus (circle the Y/N or tick the box)

A. Are you aware of any programmes / activities / campaigns on any of the following?

B. If yes, which of the following have you received/seen/been made aware of during the past
12 months?

C. Would you like to have future campaigns / activities / programmes on these topics?

(@]
= =
c <t} -
s |8 |§E |&
2 |3 |2 |2 |3 |8 |¢g
= = > @ 3 < 8
o = 2 8 S 3 > < 2
= 0 S S = . S < € =
Z a = = = 3 = S ? S
g S = S > = s o 5 =2
% i Z < = O T a & >
A, Awareness Y/N|Y/N|Y/N|Y/N|Y/N|Y/N|Y/N|Y/N|Y/N|Y/N
B. Method
- pamphlets/literature 0 O O O O 0 O O O O
- posters / displays 0 0 O O 0 0 O 0 0 0
- educational class O O ] B i O 0 O O O
- health counselling 0 O - - - 0 O 0 0 0
- electronic media O O - H = O 0 O O O
- organisation policy 0 0 i M . O O 0 0 0
C. Future programmes Y/N | Y/N [Y/N|Y/N]JY/N|Y/N|]Y/N|Y/N|Y/N|Y/IN
33. Do you consider yourself to be at'optimum health?
Yes
NT0ISToTH iy 20" 1) OO st o e
1
No
SPECIEY WHY MOt ...t e e
2
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34. How many times a week (7 days) do usually eat? What do you usually eat and drink —in

general terms to establish habitual patterns?

Number of times | Food/drink/snack usually eaten

Breakfast

In between
breakfast and lunch

Lunch

In between
lunch and supper

Supper

After supper

35. Where do you eat most of the following meals?

Breakfast Lunch

Supper

Buy from a vendor on campus

In residence dining hall

| prepare at home, but eat at campus

At home

Other

THANK YOU FOR YOUR COOPERATION SO FAR.
THE NEXT SECTION YOU MAY COMPLETE YOURSELF.
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PLEASE COMPLETE THE QUESTIONS BELOW TO THE BEST OF YOUR ABILITY.

IF YOU ARE UNSURE OF THE QUESTION, YOU MAY ASK THE INTERVIEWER FOR

CLARIFICATION. PLEASE REMEMBER THERE ARE NO RIGHT OR WRONG
ANSWERS. THIS IS A REFLECTION OF YOUR PERSONAL OPINION.

36. What is your marital status?

Married

Living together

Unmarried/single

Separated / divorced

Widowed

Other: SPeCI Y. .o

o O B W N

37. Which food(s) do you believe makes one fat?

38. How do you perceive your own weight?

Underweight

Normal weight

Overweight

Obese

Al W N

39. Have you ever tried to lose weight?

Yes

SPECITY WHY ...t

No (Go to Q 42)

40. Have you tried to lose weight in the last 6 months?

Yes

SPECITY WY ...t

No
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41. How did you try to lose weight? (You may choose more than one)

Dietary changes (eat less or eat differently)

More exercise

Appetite suppressants

Use of herbal blends

Special diet powders

Purging/vomiting

Use laxatives

| N O o M| WO N

Other; SPECITY ..ttt e

42. What do you consider as healthy food?
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PLEASE VIEW THE PICTURES BELOW

44, \Which images below do you think you look like?
(enter only the number of the corresponding picture)

45. Which of the images above would you like to look like?
(enter only the number of the corresponding picture)
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46. Below follows five statements on the food available on campus. Please mark the block (X)
that corresponds best with your opinion on the particular statement.

46.1. There is a large variety of food available on campus.

Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.2. The type of food available is appropriate to my dietary preferences.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.3. The food available is affordable.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.4. The vendors selling food on campus is accessible and near enough for me.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.5. Most of the food available on campus is nutritious.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
47. Please read the statements below and circle the response most appropriate to your
situation.
47.1 Do you ever run out of money to buy food? (If no, go to Q 47.3) Yes | No
47.2. If yes, Does it happen 5 or more days in a month? Yes | No
47.3. Do you ever cut the size of meals or skip any meals because you do not have ves | No
enough food in the house? (If no, go to Q 47.5)
47.4. If yes, does it happen 5 or more days in a month? Yes | No
47.5. Do you ever eat less than you should because there is not enough food/money for ves | No
food? (If no, go to Q 48)
47.6. If yes, does it happen 5 or more days in a month? (Go to Q 48) Yes | No
If yes to any of the above questions, please answer question 48.
48. If you do not have money for food, where do you find/get food?
Go hungry 1
Ask/visit a friend/neighbour/family 2
Borrow 3
Steal 4
Do casual jobs 5
Other:  SPECIfY. ... 6
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49. Have you ever been pregnant?

Yes 1

No (Go to end of this page) 2

50. How many times have you been pregnant?

Number of times

51. How many births have you given?

Number of births

52. Have you had any miscarriages?

Number of miscarriage
(None =0)

53. How long ago was your last pregnancy?

Specify in years (if given birth within the last 12 months =<lyear)

Currently pregnant

99

THANK YOU FOR YOUR PARTICIPATION.
PLEASE INDICATE TO THE INTERVIEWER THAT YOU ARE DONE WITH THIS
SECTION. WE WILL THEN PROCEED TO DO A COMPLETE DIETARY INTAKE BY

ASKING YOU TO RECALL ALL THE FOOD THAT YOU CONSUMED IN THE PAST 24
HOURS.
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Appendix 2: Questionnaire for Male Staff

UNIVERSITY OF THE WESTERN CAPE
CAMPUS NUTRITIONAL STATUS AND HEALTH STUDY

2011

STAFF QUESTIONNAIRE:

MALE |

Name of fieldworker: ......ccccevveiinininnnne. Fieldworker code: I:E Checked by El:l

CODE NO

1 INTERVIEW DATE
(dd/mmlyy)

» ALL INFORMATION WILL BE TREATED CONEIDENTIALY

1. Sex
Male @
Female 2

2. Age (in years)

3. In which Faculty / Department are you working?

OO P ITY L

4. What is your job title?

5. How long have you been employed at UWC?

Specify in years (if employed <12 months = 0)

6. What is your highest academic qualification?

7. Which nationality are you?
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South African 1

Other: SPeCify. .. ovuivniieiiiiiiiieiieiiieiainn, 2

8. Has a doctor/nurse/health professional ever told you that you have any of the following
health problems/ diseases/ilinesses?

If Yes, specify age (in years)

es when diagnosed

Z
o

Diabetes Mellitus

High blood cholesterol

Hypertension/high blood pressure

Cancer: Specify type........ccceveennannn...
Iron deficiency anemia/Low blood iron
Allergies/intolerances

Specify which............................ .
Overweight/obesity

R R
NN NN NN NN

9. Do you suffer from any other health problems/diseases/illnesses, than that previously
mentioned?

Yes 1
Specifywhat...........cccoveeee e T I I BT T EIT - oo veennerannaannanannannn
No 2

10. Do you take any medications regularly? (more than 3/times a week)

Yes. 1
SPeCify MEAICATIONS: . ...\ttt d s T F B T F o o F b T e e e e e b e et eeeeeeeneeneanneennns
No (Goto Q 12) 2

11. For what do you take the medication?

12. Has a doctor/nurse/health professional ever told your parents that they have any of
the following health problems/ diseases/illnesses?

No Unsure

Diabetes Mellitus/ Blood sugar control problems) 9

Heart disease: Specify what............ccooviiiiiiiiiiiiiiiiiiiannn,

High blood cholesterol

Hypertension/high blood pressure

Stroke

CaNCEer:  SPECHTY TYPC. ..ttt ettt ettt et et aeeaannn

|—\|—\|—\|—\H|—\|—\§
w

NN (N[N N NN

©|wo|wv|o|v|o

Overweight/Obesity
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13. Have you ever smoked tobacco products?
(if person has smoked follow up on current smoking and occasional smoking)

Yes, and | am currently still smoking

Yes, only occasionally (<1x/day)

Yes, but I stopped smoking (Go to Q15)

No, have never smoked (Go to Q18)

AW |IN| -

14. Current smokers: What do you smoke and how often?

A. Type B. Frequency of use? C. For how long (years)
have you been smoking?
per per per
day week month
Cigarettes
Pipe
Hookah pipe

15. Ex-smokers: What did you smoke and-how-often?

A. Type B. Frequency-of use? For how How long ago
many years (years) did
did you you quit?
smoke?
per per per
day week month
Cigarettes
Pipe
Hookah pipe
16. Current smokers: Have you ever considered quitting smoking?
Yes 1
No (Go to Q18) 2
17. Current smokers: How serious do you feel about quitting smoking?
Very serious /have tried numerous times before 1
Serious/have tried a couple of times 2
Not serious. Would like to but have never tried to quit. 3
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18. Do you ever drink any alcohol?

Yes

No (Go to Q 20)

19.

A. Which types of alcoholic beverages do you consume? (you may choose more than one)
B. How often do you drink alcohol?

C. How much do you usually consume at a time?

A. Type of alcoholic
beverage

B. Frequency of use?

C. Amount usually consume at a
time

per
day

per
week

per
month

Beer

Wine (white/red)

Brandy/Whiskey

Shooters

Cocktails

Gin/Cane/VVodka

Ciders

Sweet wine/port/sherry

Other: Specify what

O©| 00| N| O o B W N|

[EEN
o

20. Do you ever exercise (including physical activity of vigorous or moderate intensity that last
for longer than 10 minutes at a time)?
(vigorous = breathe much harder; moderate = breathe somewhat harder)

Yes

No (Go to Q22)

http://etd.uwc.ac.za/
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21.

A. What type of exercise do you do?

B. How often do you do exercise?

C. For how long does an exercise session lasts?
(use the last 30 days as reference. If exercise is not done at least once a month, do not record)

A. Type of exercise

B. Frequency of exercise?

per
day

per per
week month

Length of exercise session

22. How many days a week (7 days) do you watch television/movies/series/play electronic

games?
Everyday 1
5-6 days 9
3-4 days 3
1-2days 4
Never (Go to Q 24) 5
23. For how many hours, on average, do you watch television/movies/series/play electronic
games?
< 1 hour at a time 1
1-3hours at a time 9
Longer than 3hours at a time 3
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24. Do you take any vitamin or mineral tablets/herbal medicine or any nutritional
supplements?

Yes 1
No (Go to Q 26) 2
25.

A. What is the name of the vitamin/mineral tablet/ nutritional supplement/herbal supplement?
B. How often do you take it?

C. Do you take it with meals? (use the last 30 days as reference. If a supplement has not been
taken at least once a month, do not record)

A. Product B. Frequency of use? C. Do you take it
name/description with meals?
Yes=1
/day Iweek /month No =2
Asameal =3

26. Do you ever buy food/drinks/snacks on campus?

Yes 1
No, never

SPECIEY WHY MOt ..ttt e, 2
(Go to Q30)

115

http://etd.uwc.ac.za/



27. Complete the following table
A. Specify what food/drinks/snacks you buy on campus
B. Specify where you buy food/drink/snacks on campus

C. Specify how often you buy food/drinks/snacks on campus

A.What

B. Where

/day

C. How often
Iweek

/month

28. How do you decide what to buy? (Can choose-more than one)

Buy what I like

Buy because it is nutritious

Buy out of habit

Buy what my friends buy

Buy what | can afford

Other

o OB W |IDN| -
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31. Do you participate in any wellness/health activities/programmes on campus?

Yes
SpeCify WHiCh. ... e 1
No 9

32. Wellness/health activities/programmes on campus (circle the Y/N or tick the box)

A. Are you aware of any programmes / activities / campaigns on any of the following?

B. If yes, which of the following have you received/seen/been made aware of during the past
12 months?

C. Would you like to have future campaigns / activities / programmes on these topics?

(@]
= =
s |2 |z
§ |2 |5 |¢
- a3 & o
=2 = Qo bl > = S
2 c s a D © o
o = = 3] S & ° © P
£ 0 S IS = - S S = I=
< < = 4a > 3 © <) a 5]
£ = 5 g I 3 8 = o b
% iy Z < = O T a & =
A, Awareness Y/N | YIN Y IN YN YINLY/N|JY/N|JY/N]JY/N |Y/N
B. Method
- pamphlets/literature 0 0 [ 2 K| 0 O O 0 0
- posters / displays 0 0 £ L] 0 0 O 0 0 0
- educational class 0 0 U 0 0 O 0 0 O O
- health counselling 0 0 O 0 0 0 O 0 0 0
- electronic media 0 0 0 0 O 0 0 0 O O
- organisation policy 0 0 O 0 0 0 O 0 0 0
C. Future programmes Y/N |Y/N|[Y/N|Y/N|Y/N|Y/N]|Y/N|Y/N|Y/N|YIN
33. Do you consider yourself to be at optimum health?
Yes
SPECI Y WY ..o e 1
No
SPECITY WHY NMOL. ...t 2
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34. How many times a week (7 days) do usually eat? What do you usually eat and drink —in

general terms to establish habitual patterns?

Number of times | Food/drink/snack usually eaten

Breakfast

In between
breakfast and lunch

Lunch

In between
lunch and supper

Supper

After supper

35. Where do you eat most of the following meals?

Breakfast Lunch

Supper

Buy from a vendor on campus

In residence dining hall

| prepare at home, but eat at campus

At home

Other

THANK YOU FOR YOUR COOPERATION SO FAR.
THE NEXT SECTION YOU MAY COMPLETE YOURSELF.
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PLEASE COMPLETE THE QUESTIONS BELOW TO THE BEST OF YOUR ABILITY.

IF YOU ARE UNSURE OF THE QUESTION, YOU MAY ASK THE INTERVIEWER FOR

CLARIFICATION. PLEASE REMEMBER THERE ARE NO RIGHT OR WRONG
ANSWERS. THIS IS A REFLECTION OF YOUR PERSONAL OPINION.

36. What is your marital status?

Married

Living together

Unmarried/single

Separated / divorced

Widowed

O SPECITY . i

OO~ IWIN |-

37. Which food(s) do you believe makes one fat?

38. How do you perceive your own weight?

Underweight

Normal weight

Overweight

Obese

AW N |-

39. Have you ever tried to lose weight?

Yes
SPECITY WY ...ttt ettt et e st eer e teeneeereenteaneeareeeeas

No (Go to Q 42)

40. Have you tried to lose weight in the last 6 months?

Yes
SPECITY WY ..ttt bbbt n b bbb sr s

No
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41. How did you try to lose weight? (You may choose more than one)

Dietary changes (eat less or eat differently)

More exercise

Appetite suppressants

Use of herbal blends

Special diet powders

Purging/vomiting

Use laxatives

O N0 B~ W DN

O R, SPECITY ..t

42. What do you consider as healthy food?
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PLEASE VIEW THE PICTURES BELOW

44, \Which images below do you think you look like?
(enter only the number of the corresponding picture)

45. Which of the images above would you like to look like?
(enter only the number of the corresponding picture)
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46. Below follows five statements on the food available on campus. Please mark the block (X)
that corresponds best with your opinion on the particular statement.

46.1. There is a large variety of food available on campus.

Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.2. The type of food available is appropriate to my dietary preferences.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.3. The food available is affordable.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.4. The vendors selling food on campus is accessible and near enough for me.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 3 4 5
46.5. Most of the food available on campus is nutritious.
Strongly Disagree Disagree No opinion Agree Strongly Agree
1 2 8 4 5

47. Please read the statements below and circle the response most appropriate to your

situation.

47.1 Do you ever run out of money to buy food? (If no, go.to Q 47.3) Yes | No

47.2. If yes, Does it happen 5 or more days in a month? Yes | No

47.3. Do you ever cut the size of meals or skip any meals because you do not have ves | No
enough food in the house? (If no, go to Q 47.5)

47.4. If yes, does it happen 5 or more days in a month? Yes | No

47.5. Do you ever eat less than you should because there is not enough food/money for ves | No
food? (If no, go to Q 48)

47.6. If yes, does it happen 5 or more days in a month? (Go to Q 48) Yes | No

If yes to any of the above questions, please answer question 48, otherwise go to the next page.
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48. If you do not have money for food, where do you find/get food?

Go hungry

[EEN

Ask/visit a friend/neighbour/family

Borrow

Steal

Do casual jobs

gl |jw DN

THANK YOU FOR YOUR PARTICIPATION.

PLEASE INDICATE TO THE INTERVIEWER THAT YOU ARE DONE WITH THIS
SECTION. WE WILL THEN PROCEED TO DO A COMPLETE DIETARY INTAKE BY
ASKING YOU TO RECALL ALL THE FOOD THAT YOU CONSUMED IN THE PAST 24
HOURS.
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Appendix 3: Ethical clearance

UNIVERSITY of the YEARS
WESTERN CAPE o[hope st
26 May 2020
Mr B Masvosva

School of Public Health
Faculty of Community Health Sciences

Ethics Reference Number: H52 216

Project Title: Prevalence of non~communicable disease msk
factors amonz administrative staff at a Higher
Education Instimtion in South Africa.

Approval Period: 2585y 2020 — 25 May 2073

I hereby certify that the Homanities and Social Science Research Ethics Commines of the
University of the Western Cape approved the metbodolegy and ethics of the above
mentioned research project.

Any amendments, extension or other modifications 1o the pratecol mmet be snbmited to the
Ethics Committes fior approval.

Please remember to submit a progress report by 30 November each yvear for the
duration of the project.

The permizzion to conduc? the study must be submitted to HISREC for record keeping
DUTDOSES.

The Committee must be informed of any serious adverse event and'or termination of the
smdy.

foron

Mz Pairicia Josiaz
Rezearch Ethics Committee Officer
Univerzity af the Wastern Cape
Director: Ressarch Dewelspment
University of the Western Cape:
Private Bag X 17
Belhville 7535
Republic of South Afric
Tel 2721 955 4111
NHREL Registration Number: SHESREC |34 16049 Email: research-ethic@uwcsc.m
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Appendix 4:

Permission from Principal Investigator to Use Secondary Data

from Campus Health Project

LNIVERSITY o e
WESTE RN CAFE

FACULTY OF COMMUMNITY AND HEALTH SCIENCES

r\-cn-\.n'rn..ltn.'rn: MNAIETETITS AR 'IIITDITI."-\"‘I
G 1072010

The Chairperson

Higher Degrees Commnuties

Faculty of Conmmmiry and Health Scences
Unitversity of the Western Cape

Fuobert Sobalowe Fosd

BELIVILLE

7335
Diear Sir

PERAMSSION TO DM SECONDARY DATA AMAT VEES «OMN CAMPTUS HEAT.TH
DATA

Mr Bemard Maswvosva has been granted pemussion to use the data menerated im the
Canmpes Health project (reference 11753 7) and wihich has to date mot een reported om, in
his muimi-thesis. The data is of parmoulsr elevance 1o the experase of MMr Masvosva, a
pathology lsborstory echnician

Find regands

BIMA SWART
Supervisor
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