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ABSTRACT

Aims: This study evaluated the use, safety, and short-term benefits of a home-based physical
activity programme, on cardiometabolic disease risk factors.

Methods: Sedentary individuals (n=67) were recruited for the study and those that qualified
obtained medical clearance to participate. Participants received an individual log book to record
their full day activities and meals, and were instructed to complete the home—based programme
three days/week for 12 weeks. The home-based programme consisted of three exercise routines
(aerobic, resistance and stretching). Outcomes included changes from baseline to 12 weeks in:
weight, body mass index (BMI), waist to hip ratio, fat percentage, systolic and diastolic blood
pressure, resting heart rate, fasting total cholesterol, and fasting blood glucose.

Results: Forty-six participants completed the study. A significant improvement between baseline
and 12 weeks post intervention for diastolic blood pressure (77 mmHg — 68 mmHg; |11.7%, p <
0.05) was identified. From baseline to 12 weeks a decrease of 9% was noted in the number of
participants in the moderate risk category while the number of participants in the low risk
category increased by 19%. No other statistically significant differences were detected between
the baseline and 12 weeks.

Conclusions: Despite the observation that minimal statistically significant changes occurred as a
result of the 12—week intervention, scores evidently show that the physical activity programme
was beneficial in eliciting some positive changes (%) that may reduce cardiovascular risk. More

prominent effectsmay have been observed with the inclusion of a calorie restriction programme.
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INTRODUCTION

In 2007 it was estimated that 47 million United States residents; including one out of ten children
aged between 12 and 19 years, were affected by cardiometabolic disease (CMD). This syndrome
predominantly affects 43.5% of adults aged between 60-69 years. A strong correlation is
believed to exist between CMD and the current increase in obesity, which has doubled over the
past 25 years. Although obesity is considered one of the many risk factors, there is a combination
of risk factors contributing to an increased risk of developing type II diabetes and cardiovascular
diseases, these include: abnormally high blood glucose, abdominal obesity, high blood pressure,

elevated triglyceride levels, low HDL-C levels, physical inactivity, and smoking (Ford, 2002).

Individuals living with multiple risk factors increase their likelihood of suffering from a heart
attack or stroke with each additional risk factor. This principle can be illustrated by considering a
person with three risk factors (see Figure 1). The possibility of suffering from a heart attack
increases by 3x3x3 equaling 27, not by 3+3+43 equaling 9, with multiple risk factors (Steyn,
2007). It is therefore not surprising that these chronic diseases have been labeled a worldwide

epidemic and most challenging health aspect in global health today.
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Figure 1: Factors contributing to cardiometabolic risk (John et al., 2008).



More than 1.1 billion adults are overweight worldwide, and of these 312 million are obese
(Magnusson, 2009). According to Magnusson, (2009) diabetes mellitus is expected to double;
from 171 million in 2000 to 366 million in 2030. This epidemic has been one of the main
burdens on the United States society. However, the leading cause of death in the population
group over the age of 45 years in Africa is cardiovascular disease. This is equally devastating on
the economy, due to the decrease in productivity, increase in health care costs and fatal outcomes

related to diabetes, hypertension, stroke, valvular heart disease and heart failure (Gaziano, 2007).

From the data released by Statistics South Africa, there has been a steady increase in the effects
of chronic diseases in adults (15-64 years) from 1999 to 2006. These statistics showed that death
rates rose to 20% for hypertensive heart disease, 23% for ill-defined heart diseases, 38% for
diabetes and 67% for kidney disease (MRC, 2010). In addition to this, there has been an increase
in deaths from 565 deaths per day in 2000 to 666 deaths per day in 2010, due to chronic diseases
(Steyn, 2007). The estimated total cost of cardiovascular disease in South Africa in 1991 was
between R4.135 billion and R5.035 billion. This does not include the cost of rehabilitation and
follow-up of cardiovascular disease patients since the necessary data were not available to
estimate it. The private sector subsides approximately three quarters of the health care costs,
which were estimated to be 42% of the total cost. The rest reflects the indirect cost of earnings

foregone as a result of premature morbidity and mortality (Pestana, 1996).

The cost burden associated with this premature morbidity and mortality has resulted, in
companies investing in health promotion programmes. There are corporations that are going to
great efforts to create a healthy corporate climate and cultural programme to support their
employees. Health promotion programmes in the corporate settings are focusing more on helping
employees to stay healthy, satisfied, and productive (Aldanaet al., 2005). Over the past 25 years,
the offering of health promotion programmes to employees from America’s corporations have
increased with most of these companies offering some type of health promotion programme. In

companies or organisations with at least 50 employees, the health promotion programme within



the company has increased from 81% in 1990 to 90% in 2000. This is due to the fact that adults
in the working environment are spending a larger portion of their day at work; with this an
increase in poor employee health comes at a cost to employers. Furthermore, the top five health
conditions, including: diseases of the heart, cerebrovascular disease, cancers, unintentional
injuries and chronic lower respiratory disease are potentially responsive to health intervention. A
number of diseases, associated with these conditions and nearly 55% of deaths, are affected by
four modifiable behavioral factors. These four factors namely tobacco use, poor diet, sedentary
lifestyle and alcohol abuse, are related to five of the 20 most costly physical health conditions for
employers in the U.S. These factors can be addressed in the worksite environment. These health
conditions included angina pectoris, diabetes mellitus, acute myocardial infarction, chronic

obstructive pulmonary disease and back pain (Robin et al., 2010).

In South Africa, the literature on health promotion programmes in the workplace is limited.
Ferreira, (2006) reported that of the companies placed among the top 50 profit takers in South
Africa, 25% indicated that they did not run a corporate wellness programme at their main
worksite or any of their worksites. It is concerning when one considers the tangible benefits
(reduced workers’ compensation, health benefit cost savings, sick leave reductions, fewer
workplace injuries and reduced presenteeism-related losses) and intangible benefits
(improvement in employee morale, a more productive workforce, enhanced decision-making
capabilities, less organizational conflict or the desire to do something good for employees) to be

gained with the implementation of health promotion programmes (Chapman, 2005).

Considering the abovementioned literature as well as the fact that inactivity has been identified
as one of the leading preventable causes of premature death, it would seem reasonable to
ascertain the effects of a home-based exercise intervention programme on reducing the
prevalence of cardiometabolic disease risk factors. A home-based exercise programme may
assist individuals who for a number of reasons may not be able to participate in organised

activity, such as personal (time, temperament, pain when exercising and after exercise, afraid of



injury, and not understanding the importance of exercise) and environmental (lack of
professional guidance relating to exercise, not having the opportunity to access a health clubs
due to cost, transportation problems and climate) barriers (Wanko et al., 2004; Rimmer et al.,
2004; Schutzer et al., 2004;Wilbur et al., 2005; Krousel-Wood et al., 2007). This highlights the
need and importance of home-based exercise programmes, but few studies have compared this
approach to traditional group/organizational based interventions. The effectiveness of center
versus home-based exercises were compared by Perri et al. (1997) in a sample of sedentary,
middle-aged obese women undergoing behaviour weight loss treatment. His results indicated that
there was better adherence to exercise in a home-based group after 12 months, compared to the
center group. Findings by Krousel-Wood et al. (2008) indicated that there was a BMI decrease in
diabetes patients which resulted from a three months home-based exercise intervention

programme, with an adherence to the programme of 80%.

Clearly there is a need for an intervention programme such as the home-based exercise
programme, which will ultimately counter—act the personal and environmental barriers to

exercise, and therefore reducing the prevalence of cardiometabolic disease.



CHAPTER 1: LITERATURE REVIEW

The following chapter introduces the reader to ‘traditional’cardiometabolic disease risk factors,
highlights the prevalence thereof and provides an overview of the impact that physical activity

may have on these selected risk factors.

Cardiometabolic Disease Risk Factors

Physical Inactivity

It’s been known for a long time that regular physical activity has been regarded as an important
component of a healthy lifestyle. As early as 370 BC Hypocrates expressed himself clearly on
this point: “All parts of the body which have a function, if used in moderation and exercised in
labours in which each is accustomed, become thereby healthy, well-developed and age more
slowly, but if unused and left to idle they become liable to disease defective in growth, and age
more quickly” (Wallace, 1986). As evidenced by this quote, the value of physical activity has
been inscribed since antiquity as a means of preserving or enhancing health. Therefore, the
current recommendations for physical activity amongst adults aged 18 to 65 years are: moderate—
intensity aerobic physical activity for a minimum of 30 minutes, five days per week and

strengthening exercises at least 2 to 3 days/week (ACSM, 2010).

According to the ACSM (2010) a large body of laboratory and population—based studies has
been documented, indicating the numerous health benefits associated with physical activity and
endurance exercises. These benefits include: improved physiologic, metabolic, and psychological
parameters, as well as decreased risk of many chronic diseases and premature mortality. Physical
activity and exercise clearly reduce the occurrence of cardiac events, incidence of stroke,
hypertension, type 2 diabetes mellitus, colon and breast cancers, osteoporotic fractures,
gallbladder disease, obesity, depression, anxiety and delays mortality (ACSM, 2010). Regular

physical activity can favourably alter components of cholesterol (Halbert et al., 1999.; Wood et



al., 1998; in Coghill et al., 2008), reduce the chance of developing high blood pressure (Whelton
et al., 2001. inCoghill et al., 2008) and of course it can contribute to weight loss (Roberts et al.,
2005). Additionally, studies have been developed to examine the impact of change in physical
activity or fitness in relation to developing coronary heart disease or dying prematurely.
Individuals who change from a sedentary lifestyle to being physically active or change from
physically unfit to physically fit, have less chance of disease and premature mortality, compared
to those individuals that continue to remain sedentary or unfit (ACSM, 2010). This holds true
from middle age to older age, indicating that it is never too late to become physically active in
order to derive health benefits. From the above it becomes clear that regular physical activity,
healthy eating habits, and other healthy behavioral habits all reduce the likelihood of risk factors

and may improve quality of life.

Physical inactivity can be defined as engaging in < 30 min of physical activity at least three
days/week (ACSM, 2010). With inactivity comes the increase in metabolic and cardiovascular
conditions, namely obesity, metabolic syndrome, type 2 diabetes, hypertension, coronary heart
disease, stroke and peripheral arterial disease (Vuori, 2007, ACSM 2010), and is thus a well-
established, independent risk factor for cardiovascular disease. In concurrence with the above,
Ashlee et al. (2009) found that people with a sedentary lifestyle or that were physically unfit
were more prone to present with a deleterious cardiometabolic risk factor profile. After
controlling for the basic confounding variables, inactive participants were 52% more likely than

active participants to have CVD (p < 0.05).

The World Health Report in 2002 estimated that global physical inactivity amongst adults was at
least 17%, and this was the indirect cause of 1.9 million deaths and 19 million disabilities
worldwide (Vuori, 2007). According to Steyn (2007), in 2003 sedentary lifestyle in South Africa
was approximately 62% for men and 48% for women older than fifteen years. Furthermore, it is
estimated that 3% of men and 4% of women aged 30 years and older who die, die as an indirect

result of a lack of physical activity (Steyn, 2007).



In order to overcome the detrimental consequences of a sedentary lifestyle, Coghill et al. (2008)
suggested individuals follow a home-based physical activity programme which can be
incorporated into everyday life. The home—based physical activity programme is more likely to
produce sustainable change in behaviour, as well as being accessible to a larger number of
people than structured, facility-based activities. Some employees do not get the opportunity to
engage in physical activity at work. The majority of people will go home after a day’s work and
rest, rather than exercise. For employees that are working long hours and do not get the
opportunity to do some kind of physical activity, it may be beneficial to incorporate a home—

based programme into their daily routine.

Body Composition (Obesity)

Obesity is defined by Durstine et al. (2003) as an excess amount of body fat resulting in a
significant impairment of health. It is well known that excess body fat is associated with
hypertension, stroke, type 2 diabetes, coronary heart disease, and hyperlipidemia (ACSM, 2010;
Centers for Disease Control, 2011). Approximately 65% of the United States population of today
are classified as overweight (BMI >25 kg/m2) and almost 34.5% as obese (BMI >30 kg/m?).
With an increase in obesity from 15% in 1980 to 30.9% in 2000 for adults, there was an alarming
increased trend in the incidence of overweight children in the United States. It has been
established that there was an approximate increase from 4% in 1970 to 15% in 2000 (Durstine et
al., 2003; Centers for Disease Control, 2011). Obesity is a major independent, modifiable risk
factor for the development of cardiovascular diseases. It is a complex multi—factorial chronic
condition. BMI in the American population has increased in such a way, that the proportion of
the population with morbid obesity has increased by a greater extent than overweight and mild
obesity (Lavie et al., 2009). According to recent research done by Lavie et al. (2009) obesity is
associated with morbidity more so than smoking, alcoholism, and poverty. It has also been
indicated that if these trends continue, obesity may soon overtake cigarette abuse, becoming the

leading cause of preventable death in the American population.



In 2003, it was found that 29% of men and 56% of women in South Africa, aged 15 years or
older were overweight or obese. It was estimated that of all deaths in 2000 in people 30 years
and older, a high BMI contributed to 4% of the total male and 10% of the total female deaths
(Steyn, 2007). According to Steyn (2007), there were 32 men and 68 women dying in South
Africa per day due to the impact of a high BMI.

Obesity is a worldwide epidemic in children and adolescents in most of the developed countries.
With this increase in obesity, cardiovascular disease risk factors such as high blood pressure,
dyslipidaemia and insulin resistance have frequently been noted in a large number of overweight
adolescents (Lavie et al., 2009). Waist circumference (WC) has been considered an acceptable
substitute marker of abdominal fat mass in adolescents (ACSM, 2010). An increase in abdominal
fat has also been associated with increased levels of cardiovascular risk factors (Lavie et al.,
2009). Other guides that have been used less commonly but possibly with more predictive power
include body fatness, waist-to-hip ratio (WHR), and weight-to-height ratio (Lavie et al., 2009). It
is well established that an unbalanced diet and lack of physical activity promotes the
development of excess fat storage in adipose tissue, which is an endocrine organ producing a
variety of factors that can regulate energy metabolism and insulin sensitivity (Ounis, 2008). Most
of the patients that enroll into a cardiac rehabilitation programme are obese, with a high
incidence of upper body obesity (Santa-Clara et al., 2003).The pattern of body fat distribution is
a critical factor in the relationship between obesity and metabolic abnormalities. Increased fat
mass, particularly abdominal fat mass is associated with poor metabolic profiles and an increase
in cardiovascular risk factors, independent of the level of obesity. For example, abdominal fat
has been associated with alterations in lipoproteins such as higher low-density lipoprotein
(LDL)cholesterol and lower high-density lipoprotein (HDL) cholesterol, hyperinsulinemia,
hypertension, and lower peak aerobic capacity (Santa-Clara et al., 2003) According to Santa-
Clara et al. (2003) abdominal fat could be classified as an independent risk factor for coronary

artery disease (CAD).



Premature mortality and an individual’s risk for cardiovascular disease is significantly increased
by carrying excess weight, as well as weight gain during adolescence and adulthood (Lavie et al.,
2009). Studies assessing mortality based on body fat and lean mass rather than BMI or weight
alone have suggested that lower mortality rates were seen in subjects that lost body fat rather
than lean body mass (Lavie et al., 2009). In conjunction with increased weight, a decrease in
physical activity is noted amongst adolescents and young adults. Cardiometabolic disease risk
factors have been independently associated with sedentary behavior and minimal physical
activity. The rising incidence of overweight, obesity and obesity-related disorders among young
adults stresses the need for effective ‘tools’ to enhance cardiovascular health of this age group.
Excess weight and obesity, type 2 diabetes and cardiovascular disease can be effectively treated
and prevented, with a lifestyle intervention that includes dietary modifications and exercise. In
regard to this, Cederberg et al. (2011) states that individuals that are less receptive to nutritional

advice, such as young men, may be more responsive to exercise interventions.

In other studies, physical activity resulted in a decreased BMI and was considered the best
predictor of weight maintenance since the energy expenditure generated was able to compensate
for small positive energy imbalances. Furthermore, an optimal body weight is ideal, but does not
need to be achieved for health benefits to be obtained. For instance, patients with type 2 diabetes

benefit considerably from a 5 to 10% reduction in body weight (Santa-Clara et al., 2003).

Blood Pressure (Hypertension)

Blood pressure refers to the pressure of blood against the arterial walls. In adults, a normal
resting pressure is commonly defined as below 120/80 mmHg. Systolic pressure, the higher
number, is the pressure exerted by the blood when ejected from the left ventricle. Diastolic
pressure, the lower value, is the pressure that is sustained when the ventricles are relaxed. Blood
pressure is dependant on cardiac output and peripheral resistance. Peripheral resistance is the

force opposing blood flow, or the amount of friction the blood encounters with the vessel walls.



Decreasing the diameter of the blood vessel increases the resistance to blood flow (Gould et al.,
2011). Similarly, increasing the length of the vasculature also increases resistance to flow and as

a result increases pressure.

This increased pressure also known as high blood pressure is medically diagnosed as
hypertension. This is defined as an arterial systolic blood pressure of 140 mmHg or greater
and/or a diastolic pressure greater than 90mmHg. High blood pressure is sometimes called the
“silent killer” because it usually has no apparent symptoms. In the United States, hypertension
accounts for over 1.5 million deaths a year and affects more than 24% of Americans (Brooks et
al., 2005). It has been stated by Brooks et al. (2005) that people between the ages of 40 and 60
years, with a blood pressure above 150/90 mmHg have an increased risk of heart disease.
Hypertensive men are three times and women are six times more likely to develop heart disease.
Approximately 29% of the Australian population has hypertension, and it is the most frequently
treated condition by general practitioners (Sharman et al., 2008).Currently in South Africa, there
are approximately 6 million people 15 years and older suffering from hypertension. From this
population, only 26% of men and 51% of women knew that they had hypertension (Steyn, 2007).
Although the etiology is unknown, genetic factors are thought to play a role (Seedat et al., 2006).
Hypertension is more likely to develop in people who are physically inactive (< 30 min of
physical activity at least 3 d/week), overweight (BMI >30 kg/m?; waist circumference >102 cm
[men] or >88 cm [women]) or who consume excess dietary sodium (>100 mmol/d or >2.4 g/d) or
consume excess alcohol (>2 standard drinks/day [men]; >1 standard drink/day [women]) (Seedat

et al., 2006 and Sharman et al., 2008).

According to Sharman et al. (2008) hypertension is one of the major potentially modifiable risk
factors for cardiovascular diseases and death. It increases myocardial oxygen consumption by
increasing the after load of the heart, causing the heart to pump harder to deliver the same

quantity of blood. This process usually results in cardiac hypertrophy, which, by itself, increases
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myocardial oxygen consumption. Myocardial hypertrophy with atherosclerosis increases the

likelihood of the development of coronary ischemia (Brooks et al., 2005).

Research has shown that exercise could be used as a therapeutic measure for individuals with
high blood pressure. Exercise recommendations for patients with high blood pressure are: as
frequently as possible, (preferably all days of the week), of moderate intensity (60-70% of heart
rate maximum), at least 30 minutes in duration and primarily focused upon endurance with some
resistance training. It has been shown that exercise geared toward weight loss has the potential to
be extremely effective in lowering blood pressure. The combination of exercise and weight
control helps to target all of the areas that generally trigger hypertension (ACSM, 2010). The
American College of Sports Medicine advise that exercise that moderately raises the heart rate
should be the foundation of any therapy for hypertension. In order to subjectively ‘personify’
exercise we turn to Galen and his insights on healthy living: “To me it does not seem that all
movement is exercise, but only when it is vigorous. But since vigor is relative, the same
movement might be exercise for one and not for another. The criterion of vigorousness is change
of respiration; those movements that do not alter the respiration are not called exercise. But if
anyone is compelled by any movement to breathe more or less or faster, that movement becomes
exercise for him. This therefore is what is commonly called exercise...” (Galen. in McArdle et

al., 2007).

Progressive resistance exercise may result in a slight (3 mm Hg Systolic blood pressure and 3
mmHgDiastolic blood pressure) but significant decrease in blood pressure (Sharman et al.,
2008). These guidelines recommend that dynamic resistance exercises be performed in a
rhythmical fashion, throughout the full range of motion, and at a moderate-to-slow controlled
speed with importance placed on eccentric contractions. It is also recommended, while doing the

resistance exercises to maintain a normal breathing pattern and not to do any breath holding.
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Total Cholesterol

Cholesterol is a waxy fat-like substance that is utilised to aid in cell membrane anabolism,
hormone and vitamin D synthesis and the formation of bile secretions that help digestion. Given
that fat cannot mix with water, the role of cholesterol is to help transport fat through blood
vessels. Cholesterol is coated with a protein substance before it can enter the bloodstream. The
term lipoproteins are given to these cholesterol-protein packages. Lipoproteins are composed of
various lipids such as cholesterol, phospholipids, triglycerides and proteins known as apoproteins
and are involved in the transportation of these lipids in the plasma. Lipoproteins can be
characterized as the following: chylomicrons, very low-density lipoprotein cholesterol (VLDL-
C), low-density lipoprotein cholesterol (LDL-C), and high-density lipoprotein (HDL-C).
Chylomicrons are the largest lipoproteins, containing approximately 85% triglycerides (UNM,

2011).

An individual’s cholesterol profile may be influenced by a range of environmental and personal
factors such as age, gender, level of body fat, dietary intake of fat, cholesterol and carbohydrates,
alcohol consumption, cigarette smoking, medication, menopausal status, and exercise. It is
difficult to establish how each factor autonomously affects an individual’s cholesterol levels

because of the intricate interactions among these variables (UNM, 2011).

In the bloodstream, LDL-C is the primary transport carrier of cholesterol. Approximately 50 to
60% of cholesterol is transported to the cells by LDL-C. Evidence suggests that LDL-C may be a
causative factor in the development of atherosclerotic plaque as it contributes to the cellular
alterations of the inner walls of arteries. Thus, LDL-C is proposed to have a stronger association
with CHD than total cholesterol (Manson et al., 1992; UNM, 2011). Conversely, high density
lipoprotein cholesterol (HDL-C) has an inverse relationship with coronary heart disease, and acts
as a counter measure to the development of coronary heart disease (CHD) (Sharrett et al., 2001;

Dean et al., 2003; Curb et al., 2004). HDL-C is believed to be the strongest lipid parameter for

12



prediction and detection of CHD in individuals of all ages (Dean et al., 2003). HDL-C plays an
essential role in transportation of cholesterol from the tissues and blood to the liver where it can
be removed from the body or synthesised into bile acids. HDL-C also inhibits the absorption of
LDL-C at body’s receptor sites and contributes to the breakdown of other lipoproteins. Based on
particle density and size of the phospholipids, HDL-C is categorized into several subclasses. The
major subclasses are referred to as HDL2 and HDL3. Women have more protection against CHD
as they have a higher percentage of HDL2 than males, which helps to protect women from

developing CHD (UNM, 2011).

The main class of lipids found in an individual’s diet and adipose tissue are triglycerides. As
soon as the triglycerides are removed from the chylomicron at receptor sites in the body, the
chylomicron remnant is taken back to the liver for additional breakdown. Triglycerides are the
main constituent of VLDL-C, making up 60 to 70% of the lipoprotein (UNM, 2011).
Epidemiologic and experimental evidence has indicated that coronary heart disease in adults is
significantly increased in children and adolescents with high cholesterol levels (Kelley et al.,
2006). In this regard, a longitudinal investigation by Brown et al. (1984) of human populations
and a vast number of animal experiments showed sufficient defects in the circulating plasma
lipoproteins that can progress to arteriosclerotic cardiovascular disease. High quantities of LDL-
C and low quantities of HDL-C are exclusive risk factors for coronary heart disease, peripheral
vascular disease and stroke. Similarly with other primate groups, a reduction in high LDL-C
levels is followed by a decline in lesions in the coronary arteries and in the larger blood vessels
that are caused by atherosclerosis (McArdle et al., 2007). Evidence further suggests that an
increased risk for coronary artery disease strongly correlates with high levels of total serum
cholesterol and the cholesterol rich LDL-C molecule. The risk of CHD is greatly increased when
these risk factors exist with other risk factors such as cigarette smoking, sedentary lifestyle,
excess body fat, and uncontrolled hypertension (Andrews, 1997). According to Andrews (1997),
patients with existing heart disease elicited a significantly lower total blood cholesterol and
LDL-C when using an aggressive drug and diet therapy which resulted in an enhanced coronary

blood flow within 6 months. In individuals who are at risk, a cholesterol-rich diet will ultimately
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lead to atherosclerosis, a degenerative process that results in cholesterol-rich deposits between
the 1* and 2™ layers of the medium and larger arteries, causing them to narrow and eventually
close. Therefore, to lower serum cholesterol, foods that contain a lower amount of cholesterol
and a reduced saturated fatty acids content should rather be consumed (Weggemans, 2001).

Epidemiologic studies have found a direct relationship between plasma LDL-C levels and the
prevalence of coronary heart disease. According to Couillard et al. (2001) an effective technique
to improve plasma HDL-C is through frequent endurance exercise; one of the metabolic changes
that play a role in the reduced risk of CHD observed among physically active and fit individuals.
The reduction in total cholesterol, LDL-C, and TG, while simultaneously elevating HDL-C can
be achieved through activities such as walking, jogging, and aerobics (Watts et al., 2004; UNM,
2011). Furthermore, the age-related increase in triglycerides usually observed in men can be
prevented through a physically active lifestyle (Watts et al., 2004). In addition to aerobic
training, there are a few studies suggesting that lipid and lipoprotein profiles can be enhanced
through resistance training (Goldberg et al., 1985; Thomas et al., 1993). Decreases in total
cholesterol and LDL-C have been reported for both genders using resistance training
programmes, with women also eliciting a significant decrease in serum total cholesterol and
LDL-C concentrations (Goldberg et al., 1984; Thomas et al., 1993). The modification of lifestyle
behaviours in conjunction with a reduction in body fat and an increase in fat-free mass may

contribute to these positive changes (UNM, 2011).

Blood Glucose (pre-diabetes / diabetes)

There are approximately 1.5 million people in South Africa living with diabetes. Diabetes caused
6% of deaths in women and 3% of deaths in men in the year 2000, in the population 30 years and
older. Furthermore, diabetes is the most common cause of leg amputations and blindness in

South Africans and contributes to kidney failure that requires dialyses and transplants (Steyn,

2007).
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Diabetes mellitus is a chronic metabolic disease characterised by an absolute or relative
deficiency of insulin that results in hyperglycemia. Individuals with diabetes are at risk for
developing microvascular complications, including retinopathy and nephropathy; macrovascular
disease and various neuropathies. Silent ischemia is common in persons with diabetes,

particularly if the person has had the disease for a long period of time (Durstine et al., 2003).

There are varied and complex interactions amongst insulin and insulin action, counter regulatory
hormone release, blood glucose regulation and physical activity. The levels of blood glucose are
controlled by the balanced released of insulin and other endocrine hormones; the proper
functioning of hormone receptors found particularly in insulin sensitive muscle cells, adipose
tissues, and the liver, as well as other metabolic factors such as fuel usage and availability

(Colberg, 2005).

Typically, insulin resistance is related to the development of cardiovascular disease, with obese
children remaining the population most affected by this condition. Accordingly, individuals
suffering from obesity and its metabolic malfunction are in urgent need for effective early
interventions and treatment. It is assumed that a reduction in body fat and an increase in physical
activity will improve insulin sensitivity because insulin resistance is associated with excess body
fat, especially in the abdominal area, as well as with low levels of physical activity. Adults who
adhere to exercise interventions have shown that weight loss and exercise training may improve
insulin’s effectiveness on target tissues. Likewise, individuals with diabetes mellitus (DM) are
usually instructed by their health care providers to perform regular exercise (Colberg, 2005).
Interestingly, George et al. (2005) noted that aerobic exercise training may improve insulin
sensitivity even without a reduction in body weight. A significant risk reduction for the
development of diabetes is seen with increases in physical activity. It has been well documented
that regular physical activity benefits patients with diabetes by improving glyceamic control and

insulin sensitivity, reducing abdominal and total fat, and may be protecting individuals against
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the development of type 2 diabetes aiding in the maintenance of a suitable lean-to-fat balance

with respect to body mass (Krousel-Wood et al., 2007).

There are two types of diabetes mellitus, type 1 and type 2. According to Gould et al. (2011),
type 1 diabetes is more severe than type 2, and is more frequently found in children and
adolescents, but it could develop at any age. Although there is a genetic factor in the
development of the disease, the insulin shortfall results from destruction of the pancreatic beta
cells in an auto-immune reaction, resulting in an absolute deficit of insulin in the body and
therefore requiring replacement therapy (Gould et al., 2011). The insulin that is required is
equivalent to the metabolic needs of the body based on dietary intake and metabolic activity.
Acute complications such as hypoglycemia or ketoacidosis are more likely to occur in this group.
Approximately 1 in 400 to 500 children have type ldiabetes and it occurs in approximately 10%
of all individuals diagnosed with diabetes. It is a major factor predisposing an individual to
stroke, heart attacks, peripheral vascular disease, amputation, kidney failure, and blindness

(Kovar et al., 1987; Gould et al., 2011).

Non-insulin dependent diabetes mellitus, now known as type 2 diabetes is characterized by a
decreased effectiveness of insulin or a relative deficit of insulin. This abnormality may involve
increased resistance by body cells to insulin, decreased pancreatic beta cell production of insulin,
increased production of glucose by the liver, or it could be a combination of these factors. Type 2
diabetes is a milder form of diabetes and often develops gradually in older adults, the majority of
whom are overweight. A major concern at the moment is the rapid increase in the incidence of
type 2 diabetes, with the prevalence now estimated at about 9% of the population older than 20
years of age. With increasing obesity seen in this population, it is anticipated that the future
incidence will increase significantly. Type 2 diabetes increases with age, with approximately half
the cases found in persons greater than 55 years of age (Gould et al.,, 2011). The strongest
predisposing factors for type 2 diabetes are obesity and a family history of diabetes (Marble et
al., 1985; Barrett-Connor, 1989). Since physical activity is associated with weight loss or the
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prevention of weight gain, it has the ability to reduce the high morbidity, mortality, and costs

associated with diabetes (Blair et al.,1985; Krousel-Wood et al., 2007).

Smoking

Smoking and tobacco use most commonly leads to diseases affecting the heart and lungs. The
first signs of smoking-related health issues are often numbness in areas such as the hands and
feet. Smoking is without a doubt a major risk factor for heart attacks, chronic obstructive
pulmonary disease, emphysema, and cancer, particularly lung cancer, cancers of the larynx and
mouth as well as pancreatic cancer (Ferrucci et al., 1999; Doll et al., 2004). A smoker’s life
expectancy is also reduced, with estimates ranging from 10 to 17.9 years fewer than non-smokers
(Doll et al., 1994; Ferrucci et al.,, 1999; Doll et al., 2004). According to Doll et al. (1994)

approximately two thirds of male smokers will die of smoking-related illness.

There are several reasons why tobacco use is a major risk factor for cardiovascular disease;
firstly it narrows the blood vessels, increasing the likelihood of a blockage and thus, a heart
attack or stroke. Nicotine is the most addictive substance to humans and is the major addictive
substance in tobacco products (Steyn, 2007). The use of smokeless tobacco or secondary smoke
exposes a person to similar risk of diseases as those who smoke tobacco products, and there is no
safe level of exposure to tobacco products (Peto et al., 1992). Smokers and tobacco users may
die prematurely because of a range of diseases. Most smokers and tobacco users die as a result of
cardiovascular diseases (stroke and heart attack), followed by chronic lung diseases such as

chronic bronchitis and emphysema, as well as lung cancer (Peto, 1994).

In the United States it is estimated that 60% of men and 40% of women who have a heart attack
are smokers. Furthermore, the risk of developing cardiovascular diseases in the United States is

70% greater in smokers than nonsmokers (Brooks et al., 2005). It has been estimated by the
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American Heart Association that almost 450,000 Americans die each year of smoking—related
illnesses. Nearly a fifth of all deaths from cardiovascular diseases are due to smoking. Research
by Brooks et al. (2005) has estimated that between 37 and 40 thousand non-smokers exposed to
environmental tobacco smoke die from cardiovascular disease each year. Currently, there are
25.9 million men and 23.5 million women (equal to 27.8% and 23.3% of the United States
population) that are smokers, putting them and the non-smokers at an increased risk of heart
attacks. In addition, it is estimated that 4.4 million teenagers aged 13 to 17 years in the United
States are smokers (Brooks et al., 2005). In 2000, it was estimated that 12% of men and 4% of
women in South Africa, aged 30 years or older died as a result of tobacco related diseases

(Groenewald et al., 2007).

Research by Hughes et al. (1992) and West (1999) indicated that stopping smoking prolongs life
and reduces morbidity. Smokers attempting to stop without medical assistance have a success
rate of approximately 2 to 4%. Attempts to quit with the help of an aid, particularly through a
combination of behavioral counseling and nicotine replacement therapy have better success rates,
but still remain low at around 18% (Ussher et al., 2000). Exercise has been proposed as an aid
for smoking cessation (Hill, 1981; Ussher et al., 2000). Hughes et al. (1994) argued for the use of
exercise in smoking cessation, and showed that exercise has a moderating effect on many of the
variables negatively affected by nicotine withdrawal. Furthermore, it has been noted that exercise
reduces nicotine cravings, mood disturbance, sleep disturbance, feelings of anxiety, subjective
stress and post-smoking cessation weight-gain (O’Connor et al., 1995; Kawachi et al., 1996;
Ussher et al., 2000). Exercise may be particularly relevant for female smokers in terms of the
weight control benefits, (Sorenson et al., 1992). Exercise also showed a positive effect on other
factors that may protect against smoking relapse, including perceived coping ability and self-

esteem (Mcaulev et al., 1997).

Evidence from surveys indicates that levels of physical activity are inversely related to smoking

rates. Smokers on the path of quitting are more likely to be open to an active lifestyle than
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smokers in general (King et al., 1996). It is evident from the above literature that becoming more
active has been positively associated with both stopping smoking and the maintenance of

smoking abstinence.

The effect of physical activity on CMD risk factors become more clear, and there is evidence to
suggest that physical activity will have a positive effect on CMD risk factors and decrease the

risk of morbidity and premature mortality.
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CHAPTER 2: SCIENTIFIC PUBLICATION

ABSTRACT

Aims: This study evaluated the use, safety, and short-term benefits of a home-based physical
activity programme, on cardiometabolic disease risk factors.

Methods: Sedentary individuals (n=67) were recruited for the study and those that qualified
obtained medical clearance to participate. Participants received an individual log book to record
their full day activities and meals, and were instructed to complete the home—based programme
three days/week for 12 weeks. The home-based programme consisted of three exercise routines
(aerobic, resistance and stretching). Outcomes included changes from baseline to 12 weeks in:
weight, body mass index (BMI), waist to hip ratio, fat percentage, systolic and diastolic blood
pressure, resting heart rate, fasting total cholesterol, and fasting blood glucose.

Results: Forty-six participants completed the study. A significant improvement between baseline
and 12 weeks post intervention for diastolic blood pressure (77 mmHg — 68 mmHg; |11.7%, p <
0.05) was identified. From baseline to 12 weeks a decrease of 9% was noted in the number of
participants in the moderate risk category while the number of participants in the low risk
category increased by 19%. No other statistically significant differences were detected between
the baseline and 12 weeks.

Conclusions: Despite the observation that minimal statistically significant changes occurred as a
result of the 12—week intervention, scores evidently show that the physical activity programme
was beneficial in eliciting some positive changes (%) that may reduce cardiovascular risk. More

prominent effectsmay have been observed with the inclusion of a calorie restriction programme.

KEY WORDS: cardiovascular disease risk, body composition, home-based exercise
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1. Introduction

Engaging in physical activity reduces the risk of developing cardiovascular diseases (Steyn,
2007). A substantial body of literature indicates that regular physical activity can favourably alter
components of cholesterol, reduce blood pressure and contribute to weight loss, reduce visceral
and total fat and improve glycemic control and insulin sensitivity (Boule et al., 2001; Pigman et
al., 2002; Krousel-Wood et al., 2007; Halbertet al., 1999; Coghill et al., 2008; Irwin et al., 2003).
Conversely physical inactivity is well established as an independent risk factor for developing
cardiovascular disease (Paffenbargeret al., 1993; Coghillet al., 2008). In 2002, it was estimated
that the global prevalence of physical inactivity among adults was at least 17%, and that physical
inactivity was the cause of 1.9 million deaths and 19 million disabilities (Vuori, 2007). Literature
has also shown that the reasons for physical inactivity can be broken down into personal and
environmental barriers. Personal barriers include temperament, time, physical ailments, pain or
discomfort when exercising, fear of injury, and misconceptions about exercise (Wanko et al.
2004; Schutzeret al., 2004; Rimmer et al., 2004; Wilbur et al., 2005; Krousel-Wood et al., 2007).
Environmental barriers include lack of physician guidance concerning exercise (Krousel-Wood
et al., 2007), lack of access to health clubs due to cost (Rimmer et al., 2004; Kwon et al.,
2004;Krousel-Wood et al., 2007), transportation problems (Jones et al., 1996;Krousel-Wood et
al., 2007) and climate (Wilbur et al., 2005;Krousel-Wood et al. 2007). It is arguable that a home-
based programme incorporated into everyday life is more likely to produce sustainable change in
behaviour, as well as being accessible to a larger number of people compared with structured,
facility-based activities (Coghill et al., 2008). Currently, there exists limited research on the
efficacy of home-based exercise interventions in reducing cardiovascular and metabolic disease
risk. It is also unclear if home-based programmes alone, without calorie restriction can impact
favourably on cardiovascular and metabolic disease risk factors. To this end, the purpose of this
study was to determine the effects of a home-based exercise programme on cardiometabolic

disease risk factors in previously sedentary individuals.
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2.Materials and Methods

2.1.Participants
The study was approved by the institutions Faculty of Science and Agriculture Ethics
Committee. People who responded to an advertisement were recruited for the study. Inclusion
criteria were age 20—65 years old, primary physician clearance for participation in the study, not
partaking in regular physical activity (< 3 times per week for 30 min) and, not on any diet or
calorie restriction programme. All participants had to complete an informed consent form,
physical activity questionnaire and a Par—Q. The participants were provided with an individual
log book that had to be completed daily. The information that was recorded included the home—
based programme performed on the day, any other structured/organized sport/physical activity (if
yes: type, frequency, intensity and duration), diet (breakfast, lunch and dinner), any other meals
or snacks, rate of perceived exertion for the exercise session, and other e.g.: illness. Participants
were instructed to maintain their normal pre-intervention daily calorie intake pattern, for the
duration of the 12 weeks, as closely as possible. Participants were also instructed not to ingest

supplements/meal replacements during the course of the study.

Of the 80 participants that were recruited and that participated in the first assessment, 46
completed the 12—week programme. Of the 34 participants who discontinued, nineteen withdrew
because they had no time or interest, five withdrew because of work-related commitments, two
withdrew due to a wedding, two had to withdraw (one was involved in a car accident and the
other sprained an ankle).Two had to withdraw before commencement of the exercise programme
due to medical problems, and four participants were excluded from the study as that they
followed the programme at a gym and not at home. Of the forty-six participants that finished the
study, the mean age of the group was 43 + 10 years; 63 % (n=29) were female with a mean age

of 43 £ 10 years and, 37 % (n=17) were male with a mean age of 42 + 11years.
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2.2. Outcome Measures
Weight was measured in kilograms using a calibrated Robusta Seca 813 scale (Teraoka—South
Africa, 2010). The participants were weighed without shoes and with as little clothes as possible.
Measurements were taken to the nearest 0.1kg. Height was measured in centimetres using a
mobile stadiometer rod with a sliding ruler. Height and weight was used to calculate BMI
(weight/height®-kg/m”). Resting blood pressure was measured using an ALPK2 aneroid
sphygmomanometer and a BioCare professional stethoscope (Medical Center Trading
Corporation - Japan, 2009; BioCare Medical Systems - China, 2009). Participants were seated
quietly for at least 5 minutes in a chair with back support with their feet on the floor and their
arms supported at heart level. If the blood pressure exceeded 140/90 mmHg (increased risk for
cardiovascular disease), a second measurement were taken after 5 minutes and the average of the
2 measurements were calculated. Skinfold measurements were taken to calculate fat percentage
using a Lange skinfold caliper (Beta Technology - United States, 2000). A sum of six skinfold
measurements were calculated. The following skinfolds were used: triceps, sub—scapular,
suprailiac, abdominal, frontal thigh and calf [Males: Sum of 6 folds x 0.1051 + 2.585; Females:
Sum of 6 folds x 0.1548 + 3.58] (YUHASZ, 1974). Resting heart rate was taken using a BioCare
professional stethoscope by placing the stethoscope on the participant’s chest, over the position
of the heart (BioCare Medical Systems - China, 2009). Waist-to-Hip ratio was measured with a
non—elastic measuring tape. The participants were standing with their feet together and arms at
the sides, elevated just high enough for the measurements to be recorded. The waist
measurement was taken at the natural waist (smallest waist circumference). If no natural waist
was observable, the measurement was taken just below the last rib (ACSM, 2010). The hip
measurement was taken at the maximum circumference of the buttocks (ACSM, 2010). The
scores were recorded to the nearest millimetres. Fasting (9-11 hours) glucose and cholesterol
were measured using Accutrend GCT kit (Roche Diagnostics - Germany, 2000). The machine
was calibrated by using the batch-related calibration strip before the assessments. A Softclix
lancet was used to obtain the capillary blood sample. The first drop of blood was not utilised; the
finger was wiped clean, and the second drop of blood was placed on the designated pad of the

strip.
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2.3.Intervention Programme
The participants were required to complete the home—based programme three days per week.
Each participant received an individual log book to record their daily activities and meals. The
participants were taught to use the Rating of Perceived Exertion (RPE) scale and trained at an
intensity equivalent to an RPE of 11 to 13, for each of the 36 sessions. The ACSM’s guidelines
for improvement of fitness and general health were used as the basis for their exercise
programme prescription (Durstine & Moore, 2003:1996). The duration of each exercise session
was approximately 50-60 minutes. The participants had to walk or jog 3 times per week for their
cardiovascular exercises, each session lasting 20 minutes. The resistance exercises (Appendix E)
were prescribed for the conditioning and strengthening of the upper and lower body muscle
groups 3 times per week, using their own body weight, or to substitute for weights, any water
bottles, or home items. Participants performed the same amount of sets and repetitions. Sets and
repetitions depended on the type of exercise and the difficulty level of an exercise. Each exercise
session, included a warm—-up and cool-down phase where basic stretching exercises were
performed (shoulder, neck, quadriceps and hamstring). Each stretch was performed 3 times for
20 sec. per muscle group. The home-based physical activity programme was demonstrated to all
participants prior to commencement of the programme. For the duration of the 12 weeks they
had to exercise unsupervised. Re-assessments were conducted every 4 weeks. Participants were
contacted weekly via phone, sms and email in order to provide motivation and to get feedback on
how they were finding the programme, and to determine if they were completing their log books

and adhering to the weekly exercise.

The participants’ cardiovascular disease risk classification (%) was calculated using a Par—Q.
Participants presenting with a known cardiovascular, pulmonary or metabolic disease were
classified as high risk, moderate risk candidates were classified if their base-line testing indicated
2 risk factors and low risk if they had 1 cardiovascular risk factor.The American College of

Sports Medicine has identified ‘thresholds’ above which individuals will be at increased risk for
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cardiovascular disease (ACSM, 2010). These thresholds were utilized to describe risk and

included the following:

Sedentary activity — not participating in at least 30 minutes of moderate intensity exercise
at least 3 days of the week for at least 3 months;

Smoking — current smoker or those who quit within the previous 6 months;

Obesity — BMI > 3Okg/m2 or waist girth > 102 cm for males and > 88cm for females;
Blood pressure — systolic blood pressure > 140 mmHg and/or diastolic blood pressure >
90 mmHg;

Dyslipidemia - fasting total cholesterol > 5.18 mmol.L™"

Impaired fasting glucose — fasting plasma glucose > 5.50 mmol. L

2.4. Statistical Analysis

Results are expressed as means and SD, percentage change and 95% confidence intervals. Data

was analyzed using Graph Pad Prism 5 (Graft Pad Software Inc., USA). A repeated measures

analysis of variance together with a Tukey post-hoc test was computed to determine if

differences occurred across multiple time points. Significance was set at p < 0.05.
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3. Results

Table 1 - Cardiovascular disease risk factors at pre, 4, 8, and 12 weeks [mean + SD (95 %

Confidence Interval)]

Pre 4 Weeks 8 Weeks 12 Weeks
Weight (kg) 86.50 + 19.00 86.34 + 19.30 85.86 + 18.86 85.80 + 18.84
(80.47 — 91.76) (80.54 — 92.13) (80.12 — 91.59) (80.56 — 91.75)

BMI (kg/mz) 30.48 +6.18 30.43 +£6.28 30.26 = 6.29 30.24 +6.12
(28.37 -32.04) (28.39 - 32.16) (28.34 - 32.16) (28.37-32.01)

WHR 0.83 +£0.99 0.82 +0.09 0.81 £0.16 0.83 +£0.09

(0.80 — 0.86) (0.79 — 0.85) (0.76 — 0.86) (0.80 — 0.85)

Fat % 26.71 = 8.90 26.35 +7.69 26.11 +7.81 25.41 +8.02

(24.07 - 29.36)

116.50 + 14.55
(112.20 — 120.80)

Systolic blood pressure (mmHg)

77.07 + 14.68
(72.71 — 81.42)

Diastolic blood pressure (mmHg)

70.35+11.94
(66.80 - 73.89)

Resting heart rate (bpm)

Fasting blood glucose (mmol.L™") 5.72+£2.25
(5.05-6.38)

Fasting total cholesterol (mmol.L™") 5.26 £0.94
(4.98 - 5.54)

(24.04 - 28.66)

113.20 + 12.10
(109.60 — 116.80)

70.84 + 13.04
(66.93 — 74.76)

69.78 £ 13.06
(65.85-73.70)

546 £1.02
(5.15-5.77)

5.15+0.99
(4.85-5.45)

(23.74 — 28.49)

112.20 + 13.44
(108.10 - 116.30)

72.09 +11.29
(68.66 — 75.52)

69.27 + 10.97
(65.94 —72.61)

557+1.19
(5.21 - 5.94)

5.19+£0.95
(4.90-5.47)

(23.02 -27.79)

110.20+ 12.92
(106.00 — 114.30)

68.22 + 14.00%
(64.06 — 72.37)

69.48 + 11.32
(66.12 — 72.84)

562+ 1.44
(5.20 - 6.05)

5.31 £0.99
(5.01-5.61)

BMI: body mass index; WHR: waist-to-hip ratio; bpm: beats per minute.

*p < 0.05 (Pre vs. 12 weeks)
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Table 2 - Prevalence (%) of individuals above the threshold for increased risk of cardiovascular disease using selected risk factors

Females Females Males Males  Combined Combined
m=29) @=29) (@m=17) @m=17) (N =46) (N =40)
Pre 12 weeks Pre 12 weeks Pre 12 weeks

Age (Male > 45yr; Female > 55yr) 17% 17% 53% 53% 28% 28%
Waist (Male > 102 cm; Female > 88 cm) 52% 38% 35% 35% 46% 37%
WHR (> 1.00) 0% 0% 12% 12% 4% 4%
Systolic blood pressure (> 140 mm Hg) 3% 0% 6% 3% 4% 2%
Diastolic blood pressure (> 90 mm Hg) 21% 3% 18% 10% 20% 9%
Fasting total cholesterol (> 5.18 mmol.L™") 41% 59% 47% 47% 43% 54%
Fasting blood glucose (> 5.50 mmol.L™") 17% 38% 71% 71% 37% 50%
IS)lelc;,(;;1ct:‘1lr$lrcltiif‘feistt;ll:/ v(V<e :l(())minute moderate intensity 59% 0% 29% 0% 48% 0%
Smoking (current or quit in last 6 months) 7% 7% 18% 18% 11% 11%
BMI (=30 kg.m'z) 45% 41% 71% 71% 54% 52%
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Table 3 - Cardiovascular disease risk classification (%)

Females Females Male Male Combined Combined

(n=29) (n=29) n=17) n=17) (N =46) (N =46)

Pre 12 weeks Pre 12 weeks Pre 12 weeks
High risk 27.6 % 27.6 % 47.1 % 471 % 34.8 % 34.8 %
Moderaterisk 517 ¢, 48.3 % 412 % 353 % 47.8 % 43.5 %
Low risk 20.7 % 24.1 % 11.8 % 17.6 % 17.4 % 21.7 %

Table 4 — Percentage change in dependent variable from baseline to post—programme (12 weeks)

% Change
Weight 10.8%
BMI 10.8%
Waist to Hip Ratio 0%
Fat% 14.9%
Resting Systolic BP 14.3%
Resting Diastolic BP V11.7% *
Resting HR 11.4%
Fasting Blood Glucose 11.7%
Fasting Total Cholesterol 1 0.95%

*p =< 0.05

4. Discussion

Despite an extensive body of evidence demonstrating the health benefits of regular physical
activity, the majority of healthy individuals and patients with cardiovascular and metabolic
disease do not participate in routine physical activity. The reasons for the lack of engagement are
numerous and as such it is incumbent upon researchers to investigate how barriers can be
overcome and adherence to physical activity programmes can be improved. To this end, the aims

of this study were to determine if a home-based physical activity programme will have an effect
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on cardiovascular and metabolic disease risk factors. This home-based intervention programme
was designed to combine all the ACSM guidelines for improvement of fitness and general
health. Optimal body weight does not need to be achieved for health benefits to be realized.
Research suggests that a 5 to 10% reduction in body weight significantly improves health in
patients with cardiovascular and metabolic diseases, resulting in a 5 mmHg decrease in diastolic
blood pressure, a 5 mmHg decrease in systolic blood pressure, a 0.13mmol.L 'increase in HDL
cholesterol and a 1mmol.L 'decrease in triglycerides (Look AHEAD, 2007; Krousel-Wood et al.,
2007). Clinically significant improvements in most risk factors occur with losses of 10to 15% of

body weight (Diabetes Care, 2011).

Although non-significant this moderate intensity, home-based exercise intervention programme
resulted in slight changes in body composition (86.5 kg — 85.8 kg; | 0.8%, p > 0.05), BMI
(30.5kg/m*= 30.25kg/m?; |0.8%, p > 0.05) and fat % (26.7% — 25.4%; |4.9%, p > 0.05). We
believe the reasons for the minimal (0.8%) decrease in body weight and BMI, was due to the fact
that the participants were not allowed to change their diet at any time, and final testing was
conducted just after a major holiday week. Body fat decreased with 4.9%, indicating that the
0.8% decrease in body weight is attributed to an increase in lean body mass. Each 0.45 kg gain in
fat free mass increases the resting metabolic rate by 7 to 10 kCal per day (McArdle et al., 2007).
Similar trends were observed for fasting blood glucose (5.7 mmol.L"'=5.6 mmol.L''; |1.7%, p >
0.05) and total cholesterol (5.26mmol.L"'=5.31mmol.L"';1 0.95 %, p > 0.05). Resting systolic
and diastolic blood pressures decreased with 6 and 9 mmHg respectfully; resting systolic blood
pressure (116 mmHg — 110 mmHg;| 4.3%, p > 0.05), and resting diastolic blood pressure(77
mmHg — 68 mmHg; |11.7%, p < 0.05). A reduction in blood pressure by 5 mmHg can decrease
the risk of stroke by 34%, ischaemic heart disease by 21%, and reduce the likelihood of

dementia, heart failure, and mortality from cardiovascular disease (Law et al., 2003).

The percentage changes recorded in Table 4 indicate that despite the lack of statistical

significance (Table 1), there were a number of variables that showed percentage improvements.

29



It could be argued that percentage improvements whilst not statistically significant are clinically
significant. According to Knox (1996) the minimal clinically important reduction represents 23%
from the baseline measurement. In Table 2, improvements were observed in the number of
individuals whose risk factors fell below the threshold for increase disease risk: systolic blood
pressure (| 50%) and sedentary lifestyle (| 100%).It is believed that people who maintain an
active lifestyle have a 45% lower risk of developing a heart disease than people living sedentary
life styles (UMMC, 2011). According to Steyn (2007), the chances of suffering a heart attack
increases exponentially with multiple risk factors. From baseline to final testing there was a
decrease of 47.8% to 43.5% in the participants that fell in the moderate risk category. This
showed a9% decrease of the participants that fell into the moderate risk category, thus an
increase in the amount of participants in the low risk category. With this, there were an increase
in participants in the low risk category from 17.4% to 21.7%, which translate to a 19.8% increase
in participants in the low risk category.This is noteworthy when considering that 2% to 4% of
participants are likely to migrate from low-risk status to higher risk status within one year in the
absence of preventative programmes (Musich et al. 2003). Furthermore, individuals who
improve just one risk factor can improve work presenteeism by 9% and reduce absenteeism by

2% (Rowe, 2005).

The observed changes were minimal, and can be attributed to the fact that the intensity and/or
frequency of the programme were too low. According to the Institute of Medicine (2002),
sedentary individuals would need to perform 200 to 300 min.wk™ of moderate-intensity physical
activity for long-term weight loss. A negative energy balance generated by physical activity will
result in weight loss and the larger the negative energy balance, the greater the weight loss
(Nindl et al., 2007). Several studies that targeted <150 min.wk™ of physical activity resulted in
no significant change in body weight (Dengelet al., 1998; Boudouet al., 2003;Donnelly et al.,
2009). Donnelly et al. (2009) targeted 90 min of continuous moderate-intensity physical activity
(30 min, 3 d.wk™) compared to 150 min of moderate-intensity intermittent physical activity (30
min, 5 d.wk™) in women for 18 months. Stevens et al. (2006) recently proposed a definition of

weight maintenance as < 3% change in body weight with >5% change in body weight considered
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as clinically significant. Ross et al. (2000) showed that men and women who experienced a 500-
to 700-kcal.d”’ deficit for 12 weeks had weight loss of 7.5 kg (8%) and 5.9 kg (6.5%),
respectively. It is likely that any increase in physical activity has the potential for weight loss,
however it seems that physical activity <150 min.wk™ results in minimal weight loss compared
to controls. Physical activity >150 min.wk™ results in modest weight loss of 2 to 3 kg, and
physical activity between 225 and 420 min.wk™' results in 5 to 7.5kg weight loss (Donnelly et al.
2009). In addition calorie restriction was prohibited. On examination of the log books, it was
clear that the participants were adhering to the exercise programme, but not adapting their diet or
restricting their calorie intake. Almost 81% of the participants fully completed their log books, 2
% did not complete their log books, and 17% of the participants did not return their log books.

Although most improvements achieved were non-significant, the percentage changes (reduction)
in parameters assessed tend to suggest that a home-based programme without calorie restriction
or adjustment may impact favorably on health. Furthermore, the percentage changes indicate that
this basic, unsupervised and easy “accessible” intervention programme prevents people from
migrating to higher risk (higher-cost) status. We believe that more pronounced significant
differences would have been noted with the home-based programme in almost all the parameters
if diet was factored in (decreasing calorie intake). Based on the results of this research, it was
revealed that the exercise intervention was feasible to use, practical, convenient, and safe (no
adverse events were reported) and tended towards improving cardiovascular and metabolic

disease risk factors.
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CONCLUSION

The goal of the current study was to investigate the effect of a 12-week home-based physical
activity intervention programme on cardiometabolic disease risk factors in sedentary adults aged

between 20-65 years.

In 2002 the World Health Report estimated that the global prevalence of physical inactivity
among adults was at least 17%, and that physical inactivity was the cause of 1.9 million deaths
and 19 million disabilities (Vuori, 2007). It has been estimated that 62% of men and 48% of
women older than fifteen years were following a sedentary lifestyle in South Africa in 2003.
(Steyn, 2007). With inactivity comes the increase in cardiometabolic disease risk factors, namely
obesity, metabolic syndrome, type 2 diabetes, hypertension, coronary heart disease, stroke and
peripheral arterial disease (Vuori, 2007, ACSM 2010). The worldwide prevalence of
cardiometabolic disease places great emphasis on the need for future research to establish the

long term effects of physical activity interventions on CMD disease risk factors.

Currently, there exists limited research on the efficacy of home-based exercise intervention in
reducing cardiometabolic disease risk factors. Generally people are reluctant to exercise, due to
restrictions on the type and amount of food that they eat. As a result of the aforementioned we
sought to determine if an un-supervised home based exercise programme without dietary/calorie

restriction could impact favorably on CMD risk factors.

The results of the study indicated that the exercise intervention was feasible to use, practical,
convenient, and safe and tended towards improving cardiometabolic disease risk factors. There
was a trend towards a decline in body composition, BMI and fat percentage. There was a modest
decrease in resting systolic blood pressure, and a significant decrease in resting diastolic blood

pressure. Improvements were seen in fasting blood glucose. Moreover, several participants
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moved from moderate cardiovascular disease risk category into the low risk category. Despite
the lack of statistical significance, there were a number of variables that showed percentage

improvements that from a clinical perspective would be meaningful.

More pronounced benefits may have been seen if the intensity/duration and frequency of
exercise were increased. In addition we believe the reasons for the minimal decrease in body
weight and BMI, was due to the fact that the participants were not allowed to change their diet at
any time.The inclusion of a healthy eating plan may have contributed positively towards altering
the participants CMD risk profile. With future research it will be advisable to at least include a
calorie restriction of some sort, and or, to increase the intensity and/or frequency of the
programme. This programme is certainly accessible to a larger number of people than structured,

facility-based intervention programmes.
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APPENDIX

Appendix A

UNIVERSITY OF ZULULAND
DEPARTMENT OF BIOKINETICS AND SPORTS SCIENCE

INFORMED CONSENT

Explanation of the tests:

You will be assessed on a series of tests, such as your height, weight, resting heart rate and blood pressure. Your
percentage body fat measurement will be taken, as well as your hip to waist ratio. There will be two blood tests
done, fasting glucose and cholesterol; with thisyour finger will be pricked to assess us to obtain a blood drop for
each test.

Risks and Discomforts:

The possibility of certain changes during the tests may occur which include abnormal blood pressure, fainting or
irregular heart rhythmin rare instances. There may be some discomfort in your finger when the blood tests are done.
Every effort will be made to minimize these risks.

Responsibilities of the Patient:

Information you possess about your health status or of previous experiences of unusual feelings related to physical
activity that may hinder safety and value of the study/programme must be disclosed. Your prompt report of feelings
with effort during the study/programme itself is of great importance. You are responsible of therefore fully
disclosing such information when requested by the tester.

Benefits to be expected:
The results obtained from the study/programme may potentially assist in the diagnosis of any illness or help you lose
weight and adopt a healthier lifestyle.

Inquiries:

Any questions about the procedures used in the study/programme or the result of the study/programme are
encouraged. If there are any concerns or questions, please ask us for further explanations. Please feel free to contact
my supervisor Prof. Stuart J. Semple at 079 490 0977 or E-Mail him at (ssemple @pan.uzulu.ac.za).

Freedom of consent:
Your permission to perform this test is voluntary. You are free to stop the testing at any time, if you so desire.

I have read this form and understand the test procedures that I will perform, as well as the related risks and possible
discomforts. With full knowledge of this, and having had an opportunity to ask questions that have been answered to
my satisfaction, I consent to participate in this testing procedure

Client Signature Date

Tester Signature Date
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Appendix B

Data Sheet
Tester:
Name:
Surname:
Occupation:
Date of Birth:
Date of Test:
Test Number: 2 4
Weight: kg
Height: cm
BMI:
Waist: cm
Hip: cm
Skin folds:
Triceps mm
Suprailiac mm
Subscapular mm
Calf mm
Abdominal mm
Thigh mm
Total mm
Fat% %
Resting BP: mmHg
Resting HR: bpm
Blood Glucose: mmol/L
Blood Cholesterol: mmol/L

48



Appendix C

UNIVERSITY OF
ZULULAND

DEPARTMENT
OF BIOKINETICS &

SPORT SCIENCE

Website:
http://www.uzulu.ac.za

Private Bag X1001
3886 KwaDlangezwa

Tel: 035 9026396
Fax: 035 9026386

E-Mail: gerrit-3@hotmail.com

1. Has anyone in your family (parents, grandparents, brothers, sisters) have had any of the

following?

NO

YES

UNSURE

Heart problems

Stroke

High blood pressure

Diabetes

High cholesterol

Obesity

2. Do you have, or have you been previously diagnosed with any of the following?

NO

YES UNSURE

1.1 Heart problems

1.2 Palpitations

1.3 High cholesterol

1.4 High blood pressure

1.5 Diabetes

1.6 Asthma or pulmonary diseases

1.7 Epilepsy

1.8 Hernias
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1.9 Arthritis

1.10 Osteoporosis

1.11 Cancer

1.12 Rheumatic fever

1.13 Lower back pain

1.14 Pregnancy

1.15 Depression

1.16 Stress

1.17 Ulcer

3. Do you currently smoke? Y / N
(If yes, how much? If no, when did you stop, if smoked before)

4. Do you take any chronic medication? Y / N

Medication Reason

5. Is there any physical state, including any joint or muculoskeletall problems that I have to
consider before you start an exercise programme? Y / N

6. Is there any other reason, not mentioned above, why you cannot follow an exercise
programme or undergo an exercise test? Y / N
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If you answered yes on any of the abovementioned questions, please specify below.

NR | EXPLANATION

I have completed the questionnaire and understand all the questions. I
have had the opportunity to discuss all unclear aspects with the Biokineticist. I hereby give my
permission to be evaluated and agree to follow the prescribed exercise programme.

I further agree that I or any of my relatives, executor, administrator or legal representative will
not impose any claim against the Biokineticist or practice, except in case of negligence or
malpractice by the Biokineticist.

I understand that I am using the facilities and equipment at my own risk.

Signature: Date: _

Witness: Date:
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Appendix D

International Physical Activity Questionnaire

e Below are questions about individual’s physical activity levels.

e Please read the descriptions and answer the questions even if you do not consider
yourself to be an active person.

e Consider all activities, those you do at work, as part of your house and yard work, to get

from place to place, and in your spare time for recreation, exercise or sport.

Hard physical activity:

Think about all the vigorous activities which take hard physical effort that you did in the last 7
days. Vigorous activities make you breath harder than normal and may include heavy lifting,
aerobic, or fast bicycling. Think only about those physical activities that you did for at least 10

minutes at a time.

1. During the last 7 days, on how many days did you do vigorous physical activities?

days/week don’t know/not sure

2. How much total time did you usually spend doing vigorous physical activities on one of
those days?

hours/day minutes/day don’t know/not sure

3. if your pattern of activity varies from day to day, how much total time did you spend over
the last 7 days doing vigorous physical activity.

hours/week minutes/week don’t know/not sure

Moderate physical activity:
Think about the activities which take moderate physical effort that you did in the last 7 days.

Moderate physical activity makes you breath somewhat harder than normal and may include
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carrying light loads, bicycling at a regular pace, or double tennis. Do not include walking. Again,

think about only those physical activities that you did for at least 10 minutes.

4. During the last 7 days, on how many days did you do moderate physical activities?

days/week don’t know/not sure

5. How much total time did you usually spend doing moderate physical activities on one of
those days?

hours/day minutes/day don’t know/not sure

6. If your pattern of activity varies from day to day or includes multiple tasks, how much total
time did you spend over the last 7 days doing moderate physical activity?

hours/week minutes/week don’t know/not sure

Walking:
Now think about the time you spend walking in the last 7 days. This includes at work and at
home, walking to travel from place to place, and any other walking that you might do solely for

recreation, sport, exercise or leisure.

7. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?

days/week don’t know/not sure

8. How much total time did you usually spend walking on one of those days?

hours/day minutes/day don’t know/not sure

9. if your pattern of activity varies from day to day or include multiple tasks, how much total

time did you spend walking over the last 7 days?

hours/week minutes/week don’t know/not sure

Sitting:

Finally, think about the time you spent sitting on weekdays during the last 7 days.

Include time spent at work, at home, while doing course work, and during leisure time. This may
include time spent sitting at a desk, visiting friends, reading, sitting or lying down to watch

television.

10. During the last 7 days how much total time did you usually spend sitting on a week day?

hours/weekday minutes/weekday don’t know
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Appendix E

Website:
UNIVERSITY OF ZULULAND http://www.uzulu.ac.za
DEPARTMENT Private Bag X1001
OF 3886 KwaDlangezwa
BIOKINETICS & SPORT
SCIENCE Tel: 035 9026391

Fax: 035 9026386

E-Mail: gerrit-3@hotmail.com

NB>>Cardiovascular exercises: Jogging, Walking, for 20 minutes at medium intensity.

It can also be done in intervals for instance 2 minutes fast then 1 minute slow for the whole 20 minutes.

Exercise Description Sets Repetitions

Flexibility Exercises: (before & after)

Shoulder or Deltoid stretch 3 20 sec

Stand or sit.

Stretch one arm over to the opposite shoulder by
pushing it at the elbow with your other arm.
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Neck stretch

Pull head wtih hand towards shoulder

10

5 sec

Quadricep stretch

Stand holding on to a support. Bend one knee and take
hold of the ankle. Do not lock the knee of the leg you
are standing on.

Draw your heel towards your buttock. Tilt your hip
forwards so that your knee points towards the floor.
Feel the stretch in the front of your thigh.

20 sec

&
N1

Hamstring stretch

Stand with one leg on a chair (straight). Bend your
upper body forward until you feel the stretch.

20sec

UPPER BODY STENG

THENING EXERCISES

Shoulder shrugs

Hold a weight (2L-5L bottle) at your sides. Pull up
with shoulders (shrug).

15-12-10

55




Push-Ups

Lying face down with your hands and knees on the
floor at shoulder height. Bend your elbows with your
chest fist height off the floor and straighten your elbows
again.

Do push-ups slowly and remember to straighten your
elbows properly.

20

Superman’s
On all fours.

Lift opposite arm and leg to horizontal position. Try to
keep your body still. Immediately repeat to other side.

12

Triceps dips

Stand with your back to a firm bench or support. Place
your hands (shoulder-width apart and fingers facing
forward), behind you close to your buttocks. Extend
your legs with knees slightly bent so that you’re
balancing on your heels, toes pointing upwards.
Squeeze your shoulder blades down and together to
hold your body up. Keep your back straight and your
torso vertical.

Keeping buttocks as close to the bench as possible,
bend elbows until you feel tension in the shoulders.

Straighten arms but don’t lock elbows.

15-12-10

Elastic bicep curl (or with water bottle)

Stand holding elastic tubing with hand and the other
tied to foot as shown or use a 1L-2L bottle as a
resistance. Keep palm facing upwards as shown.

Bend elbow as shown, slowly lower

12-10-8
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LOWER BODY STRENGTHENING EXERCISES

Lie on your back, push your lower back against the
floor and keep your eyes on the roof. Do sit-ups as

Lunges 3 12-10-8 x
weight
— Stand with your feet shoulder width apart. Step
- forwards and down with your right leg, allowing your
left knee to come towards the level of your right foot.
Finish the one side and repeat towards the other side.
Strengthening of the abductors 1 15-20
m Lie on side.
T
Lift and lower the upper leg.
Pelvic lift with straight leg 10 10sec each
side
Lie on your back with one knee bent, straighten your
4 other leg.
Squeeze your buttocks together and lift your bottom off
the floor. Return to starting position.
%2 Squats with weight 3 12-10-8 x
weight
Stand with back against wall; feet shoulder width apart
and 40cm from the wall. Slowly slide down wall until
you are in a "chair position". Push back up but do not
“lock out” your knees. Repeat for the number of
repetitions.
Standing calf raise 1 12-10-8 x
weight
Stand on both feet on a step with both of your heels
over the edge. Let your heels drop downwards.
Push up on your toes.
Sit ups in 3 levels 3 12
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follow:

1. Hands behind head
2. Hands 90 ° in air
3. Hands to sides

Every level bit higher up

Crossover Sit-Ups 3 12

Lie on back with knees bent. Place hands behind head.
Without pulling with your hands, raise head and
shoulders, curl trunk upward and to the side as shown.
Finish on the one side and repeat in opposite direction.

Do your upper bodies exercise 3x per week, your lower body exercises 3x per week and your cardiovascular
exercises 3x per week.

NB >>

. Do your exercises with slow controlled movements!

Remember to breathe out during the hard part (lifting or pushing) and breathe in during the
relaxation part.

o Rest at least 1 minute in between sets.

Stretch before and after training.

Contact me if you experience any problems or have any questions.

o If you experience any pain, stop and contact me!

Gerrit Breukelman

Biokinetics
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EDIZIONI MINERVA MEDICA S.p.A

Corso Bramante 83/85 — 10126 Torino — tel. +39-011-678282 — fax +39-011-674502

(sito internet:www.minervamedica.it -email:minervamedica@minervamedica.it)
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Partita IVA 00469310015
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Appendix G

1. 14" Biennial South African Sports Medicine Congress (18 - 20 October 2011)
Sandton Convention Centre, Johannesburg
SASMA President & Congress Convenor - Dr Jon Patricios
e Free Communications - Exercise in Chronic Disease & Occupational Health
(15h00-17h00, Wednesday 19 October 2011 in the Boardroom)
= The effect of a 12 week home-based exercise intervention program on

cardiometabolic disease risk factors - Mr Gerrit Breukelman

2. 6™ Annual Faculty of Science & Agriculture Research Symposium (27 October 2011)
At the University of Zululand, Department of Biokinetics and Sport Science
Theory Meets Practice
e (08h45-10h15, Thursday 27 October 2011 in the Large Lecture Hall)
e The effect of a 12 week home-based exercise intervention program on

cardiometabolic disease risk factors - Mr Gerrit Breukelman
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